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Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technica! re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information fromthe above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Report number identification for report-type literature. 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Dev of a hydrogen and 


parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (@) Progress report. Haeberli, W. Phys. vr sollaboration. Waconia © 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by-(12) 
. Author affiliation. Only first one is listed, in parentheses @ DOE Energy Research. DOE Contract FG02-88ER40438. Order 


after author(s) to which it applies. Number DE89007246. Available from NTIS, PC AO3/MF A01 - © 
@) OSTI; GPO @® 


. Abstract number within volume. oo 


. Collaboration, if present. Dep. 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. Cells; results of target tests; the new UHV... 


. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. — GES-SU-60, pp: 30-62) Traneiian enengian me ie. 


. Language of document if non-English. (8 pw Sacha Tat \o8e, tn rustlany” Wr Emsesmeamnat and drooeamar (©) — aaa a (10) 
. Monograph title if | , ch ; : 
re ana tm ga eas a physics. Collection. Order Number DE89780060. Available from NTIS 
‘ Pap a “ _ (US Sales Only), PC AO3/MF AO1; INIS. 
er Ete Kratkie Soobshcheniya po Fizike.; no. 6. 


- Contract or grant number. SILVER IONS/energy-level transitions; XENON lONS/energy- 
a identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES:... 
number. 


. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-44 7) investigation cree oh 9) 
. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 


for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. (> Sonatas AbDNoonrenende as rntcorls SEcSencomaional <> 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. +-—_9) 
. Abstract. (19) ——» air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438— 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records." The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 
nounced during the past monthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 
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*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's data 
systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB-1-R1, International Energy: Subject 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmentai Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


Categories and Scope. 
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OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 


Drilling, Fracturing, and Mining 
Oil Production, Recovery, and 


Refining 
Properties and Composition 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


01 
02 


04 
05 


09 
10 
20 
30 


09 
07 
08 
09 
10 
20 
30 


40 


50 
60 
70 
80 
90 


10 
02 
03 
04 
05 


06 
07 


08 
09 
10 
20 


13 
01 
02 


03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 





Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 
Design, Development, and 
Operation 


Beam Dynamics, Field 

Calculations, and lon Optics 
Auxiliaries and Components 
Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on 
Instrument Components, 
Instruments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND 

NATIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 
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FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND 
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Law 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


Refer also to citation(s) 27234 


25541 ~—Energy in the Soviet Union and Eastern Europe. Shell 
Briefing Service number 2, 1991. 1991 12p. Source: Group Public 
Affairs, Shell International Petroleum Company Ltd., Shell Centre, 
London SE1 7NA, UK. 

Resources in the Soviet Union account for around 40% of the 
world'natural gas, 20% of coal and 6% of ore. Oil production has 
been declining over the last three years; natural gas production has 
been rising but existing facilities will require upgrading and new 
fields developing to maintain the trend. Coal production is declining 
as reserves are worked out. Factors affecting the energy industry 
are discussed. Production and consumption of energy in Eastern 
European countries is discussed. Maps show oil and gas fields and 
pipelines and coal reserves, coal mines and transport routes in the 
Soviet Union and Eastern Europe. Actions being taken to reduce 
environmental degradation are mentioned. Comment is made on 
future energy developments in these countries. 11 figs. 


0103 Preparation 


Refer also to citation(s) 25657, 25658, 25659, 25660, 25709, 
27394, 28432 


25542 (ANL/FE-90/4) Modeling and optimization of flota- 
tion processes for coal precleaning. Sha, W.T. (Argonne 
National Lab., IL (USA)); Soo, S.L. Argonne National Lab., IL 
(United States). Sep 1990. 68p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE91015801. Source: OSTI; NTIS; GPO Dep. 
Mathematical modeling with a new view toward optimizing the 
flotation process used in coal cleaning, whether conventional (or 
batched) froth flotation or column flotation, has been formulated to 
include mass and momentum balances. Previous mathematical 
modeling has been limited to mass balance based on a kinetic 
analogy, with a rate constant of collection than can be expressed 
in terms of probability or efficiency of collection. The present formu- 
lation includes the momentum equations in which velocities of 
phases are explicitly accounted for as dependent variables. It is 
applicable to both conventional froth flotation and column flotation. 
A set of multiphase conservative equations for the flotation process 
has been developed and presented to demonstrate our approach 
toward computer modeling, taking into account primary interactions 
of phases. Transport properties associated with these conservation 
equations are now expressed in terms of probability or efficiency of 
collection with the identification of generation rates, time constants 
for momentum transfer, diffusivities, and apparent viscosities. 
Terms involving interfacial chemistry of the particles and gas bub- 
bles in a liquid suspension and other basic physical phenomena 
have been grouped into these transport properties. The need re- 
mains for accurate determination of the transport parameters with 
pertinent experimental data concomitant with the volume-averaged 
formulation of the equations of conservation for flotation processed. 
A preliminary comparison of the present model with available re- 
sults was made through a one- dimensional example, namely, 
approximate solutions for a specific system (CQDC) have been 
generated from our formulation. 68 refs., 17 figs,. 4 tabs. 


25543 (CONF-900859-, pp. 284-302) Coal water fuel prepa- 
ration, atomization, and combustion. Arnold, D.W. (Univ. of 
Alabama, Tuscaloosa (USA)); Alderman, J.K. USDOE Pittsburgh 
Energy Technology Center, PA (United States); Korea Inst. of En- 
ergy and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 


Stimulated by the high world energy prices of the late 70's and 
early 80’s. coal-water-fuel (CWF) technology received substantial 
interest and investment during the early and mid segments of the 
decade. In anticipation of even higher oil prices in the future, the 
systems of slurry production, delivery, and utilization design re- 
quired that oil and gas prices remain high in order for CWF's to be 
competitive. By 1987 it became apparent that high oil prices could 
not be sustained given the increase in fundamental oil supply and 
many of the active CWF programs throughout the world experi- 
enced cutbacks and abandonment. This paper reviews some of 
these programs and the technology that came out of them. Tech- 
nologies discussed are: high solids micronized grinding. ultra-fine 
coal cleaning, oil agglomeration, and flotation. Test facilities for at- 
omization and combustion are described, as are support services. 


25544 (CONF-900859-, pp. 328-335) An update on the 
DOE/PETC coal preparation process research facility. Klima, 
M.S.; Mazzocco, N.J.; Killmeyer, R.P. USDOE Pittsburgh Energy 
Technology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

The US Department of Energy (DOE) has recently begun up- 
grading the Coal Preparation Laboratory at the Pittsburgh Energy 
Technology Center (PETC) to provide a bench-scale (100 to 500 
pounds per hour) coal preparation research facility for continuous 
testing of a variety of advanced fine-coal cleaning processes. It will 
provide a much needed missing link not only for the scaleup of in- 
house fine-coal-cleaning research, but also for the preparation of 
specification feeds for researchers DOE coal utilization technolo- 
gies (e.g., liquefaction, combustion, etc.) The Coal Preparation 
Process Research Facility (CPPRF) will also provide a means for 
continuing development on contracted research and for conducting 
cooperative testing with industry. This paper will provide a brief 
overview of the CPPRF including its various functions, design, flow 
schemes, control strategy, and environmental and safety features. 


25545 (CONF-90085S-, pp. 336-346) Novel application of 
oil agglomeration technology. Pawlak, W. (Alberta Research 
Council, Devon, Alberta (Canada)); Ignasiak, T.; Szymocha, K.; 
Briker, Y.; Carson, D.; Ignasiak, B. USDOE Pittsburgh Energy 
Technology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

This paper describes novel applications of oil agglomeration 
technology for coal preparation and environmental clean-up. The 
developmental work carried out at the Alberta Research Council 
laboratories is supported by the electric Power Research Institute, 
the Alberta Research Council (ARC) and a Consortium of US and 
Canadian public and private companies. Laboratory and bench 
scale work has resulted in the development of three processes: 
Agflotherm for simultaneous upgrading of low rank coals and heavy 
oils; Aglofloat for rejection of inorganic sulfur from high sulfur bitu- 
minous coals and for recovery of combustible material from coal 
fines and rejects, and clean soil process for clean-up of soil con- 
taminated with various hydrocarbons. 


25546 (CONF-900859-, pp. 361-373) The production of 
smokeless, weather resistant anthracite briquettes using a 
new and innovative cold cure binding system. Chapman, K. 
(Thermac Fuels Ltd., Durham (England)). USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); Korea Inst. of Energy 
and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
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workshop on coal! utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

Using a roller press briquetting plant, anthracite briquettes weigh- 
ing 48 g have been manutactured on a continuous basis at rates of 
up to 18 tons per hour. The briquettes meet the United Kingdom's 
statutory requirements for a smokeless fuel. Using a 10% addition 
of a two pack liquid binder, briquettes with a crush strength in ex- 
cess of 150 kg are obtained after 20 minutes and up to 350 kg 
within 48 hours. The briquettes are weather resistant crushing at 
over 280 kg after a 48 hour immersion in rain water. The combus- 
tion characteristics of the cold cure briquettes, which compare 
favorably with hot cure briquettes, are discussed. The process, bri- 
quettes themselves, combustion gases evolved, and ash are 
shown to be non-toxic. A description of the binder and its cost im- 
plications are given and other applications considered. 


25547 (DOE/PC/88877-T7) Coal surtace control for ad- 
vanced physical fine coal cleaning technologies: Quarterly 
report, January 1, 1991—March 31, 1991. Morsi, B.l.; Chiang, 
S.H.; Sharkey, A.; Blachere, J.; Klinzing, G.; Araujo, G.; Bi, H.; 
Campbell, P.; Ciocco, M.; Hittle, L.; Kim. S.; Perez, L. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1991]. 
67p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88877. Order Number DE91016532. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of the project is to develop techniques for 
coal surface control prior to the advanced physical fine coal clean- 
ing process of selective agglomeration in order to achieve 90% 
pyrite sulfur rejection at a energy recovery greater than 90% based 
on run-of-mine coal. The surface contro] is meant to encompass 
surface modification during grinding and laboratory beneficiation 
testing. During this period, research efforts were focused on (1) 
ESCA analysis of pulverized and wet ground Illinois #6 and Pitts- 
burgh #8 coal samples used in the sulfur forms analysis were 
carried out. The ESCA spectra showed the complete removal of 
sulfate from the surface after leaching with a HC! solution. Similarly 
a reduction in surface sulfides was observed after leaching with a 
nitric acid (HNO3) solution. (2) A study of the structure and 
morphology of coal agglomerates using the Scanning Electron Mi- 
croscope (SEM) was initiated. Two techniques, quick-freeze 
method and dispersion method, were used for preparing agglomer- 
ates for analysis. (3) Pyrite size and association studies were 
carried out using Upper Freeport coal wet ground using 7/32 in. 
ceramic balls. (4) Agglomeration tests followed by washing steps 
were conducted using Upper Freeport and Pittsburgh #8 coals. and 
(5) Lime was used a pyrite depressant in agglomeration tests con- 
ducted with Pittsburgh #8 coal. An increase of about 7 percentage 
points in pyritic sulfur rejection was observed for a dosage of 6 Ib/ 
ton. 10 refs., 29 figs., 17 tabs. 


25548 (DOE/PC/89908-T10) Engineering design and analy- 
sis of advanced physical fine coal cleaning technologies: 
Technical progress report No. 14, May 1991. Aspen Technology, 
Inc., Cambridge, MA (United States). 20 Jun 1991. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89908. Order Number DE91016603. Source: OSTI; NTIS; 
GPO Dep. 

Work on coal cleaning technology continued. Progress discussed 
in this report includes: problems identified within several of the 
gravity separation models in ASPEN PLUS have been tested and 
corrected; completed algorithm development for dewatering 
screens, desliming screens, and drain and rinse screens; and a 
first draft of the froth flotation topical report is complete. 2 figs. 


25549 (DOE/PC/90166-T3) Pelletizing/reslurrying as a 
means of distributing and firing clean coal: Quarterly techni- 
cal progress report No. 3, January 1, 1991—March 31, 1991. 
Conkel, H.N. Battelle, Columbus, OH (United States). 5 Jun 1991. 
76p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90166. Order Number DE91016533. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this study is to develop technology that permits 
the practical and economic preparation, storage, handling, and 
transportation of coal pellets, which can be formulated into coal- 
water fuels (CWFs) suitable for firing in small- and medium-size 
commercial and industrial boilers, furnaces, and engines. Work 
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continued on the evaluation of alternative reconstitution processes 
for the production of quality pellets and capsules which can be 
readily formulated into CWF. Experimental data indicate that all 
three reconstitution processes are capable of meeting the pellet 
and CWF acceptance criteria. Therefore. a simple cost model was 
developed to allow economic considerations to be included in the 
selection process. Based on both technical and economic factors, 
the following reconstitution processes were selected for further de- 
velopment with each of the three coals: Elkhorn: roller-and-die 
pelletization and disk pelleting: Illinois No. 6: roller-and-die pelleti- 
zation and disk pelleting; Utah: roller-and-die pelletization and 
extrusion pelletization. Future work will concrete on generating data 
from large scale production. slurrying, and storage, handling, and 
transportation tests. 2 refs., 16 figs., 14 tabs. 


25550 (DOE/PC/90178-T3) Selective flotation of fossil 
resin from western coal: Quarterly report, March 1, 1991—May 
31, 1991. Jensen, G.F.; Miller, J.D. Utah Univ., Salt Lake City, UT 
(United States). 4 Jun 1991. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90PC90178. Order 
Number DE91016796. Source: OSTI; NTIS; GPO Dep. 

Flotation of coal continued. Technical activities for the third quar- 
ter involved efforts by both the University of Utah and Advanced 
Processing Technologies, Inc. Laboratory research at the University 
of Utah was concerned with surface chemistry/resin characteriza- 
tion and the development of analytical techniques. APT's activities 
included proof-of-concept plant testing of the fossil resin flotation 
circuit. 4 figs. 


25551 (ETDE/JP-mf-1513183, pp. 161-165) Research and 
development of technology for entrained flow coal gasification 
combined cycle power generation.: Study of preparation tech- 
nology tor coal gasification (research and development of 
optimal coal cleaning system for gasification). New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 364p. (in 
Japanese). In 1989 NEDO annua! summary of studies. (1).: Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1488, summary for FY 1989, and future tasks of the research 
and development were described. The purpose of the research is 
to develop the most effective coal cleaning system available for 
coal gasification and liquefaction processes. In FY 1989, the 
experiments of specific gravimetric separation (SGS) and water ex- 
traction under carbon dioxide atmosphere (WEC) were performed 
independently and continuously using the Absaloka coal. Conse- 
quently, it was clarified that clean coal with low ash and low level 
of harmful components, in which removal of ash was 70% and re- 
movals of Ca and Mg were more than 80%, was produced by 
combination of SGS and WEC method. The effect of operating 
conditions in the properties of agglomerate was also investigated 
through laboratory oil agglomeration experiments using the Taiheiyo 
coal. As a result, the effect of oil dosage, slurry concentration, and 
agglomeration time on the water content of agglomerate, oil recov- 
ery, coal recovery, and deashing was clarified. 4 figs. 
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Refer also to citation(s) 25551, 25648, 25718, 25722, 26242, 
26259, 26298, 27464, 27517, 27520, 27619, 27668, 27669, 28832 


25552 (CONF-900859-, pp. 178-186) Effects of pyrolysis 
temperature on char oxidation kinetics. Song, Kwangsub (Korea 
Institute of Energy and Resources, Daejeon (Korea)); Kim, Jaeho; 
Moon, Seounghyun; Lee, Sangnam; Park, Taejun. USDOE Pitts- 
burgh Energy Technology Center, PA (United States); Korea Inst. 
of Energy and Resources, Daeduk (Korea, Republic of). [1990]. 
From 7. U.S.-Korea workshop on coal utilization technology meet- 
ing; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 





In order to study the effects of pyrolysis temperature on char 
oxidation rate, three kinds of coal were carbonized at different tem- 
peratures (773, 823, 883, 973, 1,023 K). The char reactivities in air 
atmosphere were measured by a thermo-gravimetric method. SEM 
and Quantasorb system were used to analyze the pore structure 
and to measure the surface area of chars, respectively. The reac- 
tion conditions maintained during TGA experiments fall into two 
categories: isothermal and ramping condition (heating rate; 30 K/ 
min). lsothermal experiments by TGA show that the decrease of 
ultimate pyrolysis temperature causes the increase of overall reac- 
tion rate for all reaction temperatures. On the other hand, on the 
ramping conditions the reactivities of chars increase in the early 
stage of reaction, reach the maximum value at a temperature close 
to 873 K and then decrease. These results show that the trend of 
the char reactivity follow that of surface area. Also the remaining 
volatile material after carbonization affects the subsequent oxida- 
tion rates. Slight difference of the estimated activation energy of 
chars indicates that the difference of the overall char reaction rate 
is attributable to physical structure and surface chemistry of chars. 


25553 (CONF-900859-, pp. 187-200) Development of the 
IGT mild gasification process - A status report. Babu, S.P. (in- 
stitute of Gas Technology, Chicago, IL (USA)); Knight, R.A.; 
Onischak, M.; Wootten, J.M.; Duthie, R.G.; Longanbach, J.R. US- 
DOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
{1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coai utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS 

The IGT process is capable of converting all types of coals to 
value-added co-products which can open new markets for the US 
coal industry. Test results with Illinois and West Virginia coals show 
yields of char, oils/tars, and fuel gas to be in the range of 60-76%, 
18-30%, and 5-15%, respectively. Market survey data indicate that 
char utilization to produce form coke for metallurgical applications, 
smokeless fue! for displacing firewood, and activated char for water 
treatment can derive significant value-added benefits. The oils/tars 
could be processed in existing tar or petroleum refineries to deliver 
additional high-market-value products such as electrode pitch 
binder and chemical feedstocks. The high-Btu fuel gas is more 
than sufficient for process energy needs and supplementary energy 
conversion. The IGT mild gasification process incorporates an inte- 
grated fluidized/entrained bed reactor with heat supplied indirectly 
by a combination of char and gas recycle. The reactor is capable of 
processing all types of coals. The use of mild operating conditions 
(1,000°-1,300°F), ambient pressures, and continuous operation in 
closed reactors, combined with the potential value-added benefits 
from the sale of co-products, offer an.econmical and environmen- 
tally sound approach to advanced coal utilization. The IGT test 
results demonstrate the effect of coal type and temperature on mild 
gasification co-product yields and properties, including the fate of 
heteroatoms, for Eastern caking coals. Bench-scale and laboratory 
test results confirm the suitability of the co-products for producing 
form coke, smokeless fuel, and chemical and industrial feedstocks, 
as well as the production of activated char. Preliminary economic 
analyses confirm the economic viability of mild gasification. 


25554 (CONF-900859-, pp. 201-221) U-gas coal gasification 
process with in-situ desulfurization. Rehmat, A. (institute of Gas 
Technology, Chicago, IL (USA)); Abbasian, J.; Lau, F. USDOE 
Pittsburgh Energy Technology Center, PA (United States); Korea 
Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 
Calcium based sorbents such as limestone and dolomite have 
been used in conjunction with the U-GAS coal gasification process 
for in-situ capture of sulfur present in the coal. Under the reducing 
conditions of the gasifier, these sorbents react with sulfur com- 
pounds to form calcium sulfide. As a unique feature of the U-GAS 
process, the calcium sulfide could be further reacted with air in the 
ash discharge zone to form calcium sulfate, which is environmen- 
tally acceptable for disposal directly from the gasifier along with the 
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agglomerated ash. In-situ sulfur capture allows utilization of hot gas 
without need for further treatment. While making the process 
economical for the production of clean gas, it also significantly im- 
proves the overall plant efficiency when used in conjunction with 
the integrated gasification combined cycle to generate electricity 
from coal. The Institute of Gas Technology (IGT) has conducted 
considerable testing in this area under different programs. The suit- 
ability of dolomite as in-situ sulfur capturing agent has been 
verified in U-GAS process using high-sulfur Pittsburgh coal. The 
gasification tests were conducted at 1,850°F in pressure ranges of 
100 to 450 psig. The kinetics of the reaction between calcium 
based sorbents and hydrogen sulfide at these gasification condi- 
tions have been derived separately using a thermogravimetric 
technique. Effect of temperature, pressure, and particle size on the 
reaction rate were also included in these latter tests. Furthermore, 
the operating conditions and the type of sorbents suitable for 
achieving maximum calcium conversion to calcium sulfate during 
the oxidation step of the process have also been identified. 


25555 (CONF-9008539—, pp. 222-239) Relationship between 
surtace acidity and liquefaction yield of commercial hy- 
drotreating catalysts. Yoon, Wang L. (Korean Institute of Energy 
and Resources, Taejeon (Korea)); Lee, |.C. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); Korea Inst. of Energy 
and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coai utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OST; NTIS. 

Alaskan Usibelli coal was liquefied in naphthalene or tetralin 
under 13.78 MPa hydrogen pressure using six commercial hy- 
drotreating catalysts of varying physical properties: Amocat 1A, 
HDN-30, HDN-60, Shell 317, Shell 324 and Amocat 1C. Also; step- 
wise thermal desorption (STD) of pyridine under chromatographic 
conditions to measure the acid amounts and strength distribution 
on each catalyst was carried out to relate the catalyst activity with 
solid surface acidity. Comparing the results of coal liquefaction effi- 
ciency with the acidity measurements of six hydrotreating catalysts, 
it appears that the weak acidity which can provide the reversible 
adsorption sites of reactant and products of catalytic reaction is 
very important to improve liquefaction yield. The results showed 
that with the commercial hydrotreating catalysts having the same 
metals (Ni/Mo) on the surface, the catalytic activity for coal lique- 
faction was correlated well with the weak acidity of catalyst. 


25556 (CONF-90085S-, pp. 240-250) A highly active dis- 
posable iron catalyst tor coal liquefaction. Cugini, A.V.; Utz, 
B.R.; Lett, R.G.; Krastman, D.; Cillo, D.L.; Hickey, R.F. USDOE 
Pittsburgh Energy Technology Center, PA (United States); Korea 
Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 

A procedure for dispersing a finely divided form of iron on coal 
has been developed that yields a highly activate catalyst for direct 
coal liquefaction applications. An initial incipient wetness impregna- 
tion of the feed coal with ferric iron is carried out. Subsequently, 
the high dispersion and interaction with the coal surfaces is main- 
tained by conversion of the added iron to an insoluble hydrated 
iron oxide (FeOOH). Activation of this dispersed hydrated iron ox- 
ide under typical liquefaction conditions is shown to result in an 
effective disposable catalyst for the conversion of coal. Using iron 
concentrations as low as 2,500 ppm (based on coal), liquefaction 
tests have been conducted with Illinois No. 6 coal siurried with sol- 
vents from the Wilsonville Advanced Coal Liquefaction Test Facility. 
Conversions of the coal to distillate and soluble products at 425°C 
under 2,500 psig of H2/3% H2S for 1 hour compared favorably with 
conversions obtained under the same conditions using 1,500 ppm 
of molybdenum added as ammonium heptamolybdate (AHM). 
Bench-scale continuous-unit tests are currently in progress to 
better define the activity of the iron catalyst under a variety of liq- 
uefaction conditions. Relationships between observed liquefaction 
activity, catalyst particle size and dispersion, and interaction of the 
iron with the coal surface are being further investigated. 
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25557 (CONF-900859-, pp. 347-360) Coking properties of 
high inert coal. Lee, Sungsu (Research Institute of Industria! Sci- 
ence and Technology, Pohang (Korea)); Choi, Jaeou. USDOE 
Pittsburgh Energy Technology Center, PA (United States): Korea 
Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 

For the purpose of reducing the cost of cokemaking by means of 
increased use of high inert coal, the coking properties of high inert 
coal are investigated in this study. After the 4 kinds of coal among 
the 8 kinds of sample coal were blended for coking so as to adjust 
total inert in each sample, the samples were made into coke in 50 
kg coke test oven by 8 hours carbonization at 1,100 C. The results 
of this study showed there was a strong relation between CSR 
(coke strength after COz reaction) and the total inert content of 
blend. It is possible to increase the total inert up to 31% at the 
range of coke quality required in blast furnace. 


25558 (DOE/MC/22136—-2817) Performance evaluation of a 
cross flow filter on a subpilot-scale pressurized fluid bed coal 
combustor: Final report. Lippert, T.E.; Haldipur, G.B.; Smeltzer, 
E.E.; Meyer, J.H. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. Dec 1989. 225p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-85MC22136. Order Number DE90000477. Source: 
OSTI; NTIS; GPO Dep. 

The design, installation and testing of a 15-element (1200 acfm) 
cross fiow filter unit at the New York University (NYU) Pressurized 
Fiuidized Bed Combustion (PFBC) facility was completed. The fa- 
cility is located at the Antonio Ferri Laboratory in Westbury, New 
York and operated by the NYU staff as a high temperature, high 
pressure (HTHP) particle control test system. The Westinghouse 
filter system utilized the 12 x 12 x 14 inch mid-rib bond cross flow 
filter elements manufactured by Coors Ceramics Company. The 
test unit consisted of five filter modules each containing three filter 
elements. During operation, each module was cleaned online by 
the reverse pulse jet method. The ability of the cross flow filter to 
operate stably in the PFBC environment and collect ash particles 
was evaluated in two nominally 50-hour continuous test runs. The 
particle filtration performance of the filter system was determined 
from isokinetic grab and cascade impactor sampling. In PFBC ap- 
plication, the high temperature particle contro! device must protect 
the gas turbine expander blades from particle erosion and deposi- 
tion damage and provide sufficient cleanup to meet environmental 
emission standards. 6 refs., 29 figs., 22 tabs. 


25559 (DOE/METC—90/6115-Vol.1, pp. 3-12) Commercial 
size gasification projects, domestic and foreign. Epstein, M. 
(Electric Power Research Institute, Palo Alto, CA (USA)). USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. (CONF-900853—Vol.1: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). In Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OSTI; NTIS. 

The coal gasification era for power generation has started as ev- 
idenced by the flurry of commercial activity worldwide. Major coal 
gasification technologies which have been demonstrated at com- 
mercial or near-to-commercial scale are: (1) the Texaco, Dow, and 
Shell processes domestically, and (2) the British Gas/Lurgi (BGL), 
High Temperature Winkler (HTW), and GSP processes overseas. 
Europe is taking the lead with commercial-scale GCC projects. 
Sponsoring organizations include SEP in the Netherlands, RWE/ 
Rheinbraun in West Germany, and the Commission of the Euro- 
pean Communities. Texaco is taking the lead for coal/sewage 
sludge-fueled commercial-scale GCC projects in the US. 


25560 (DOE/METC—90/6115-Vol.1, pp. 15-24) Integration 
and testing of hot desulfurization and entrained flow gasifice- 
tion for power generation systems. Robin, A.M. (Texaco Inc., 
Montebello, CA (USA)); Davis, L.A.; Kassman, J.S.; Lafferty, W.L.; 
Leininger, T.F.; Stevenson, J.S.; Yang, P.P.; Wu, Chiming. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
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1990. DOE Contract FC21-87MC23277. (CONF-900853-Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

The objective of this project is to develop and demonstrate an 
improved integrated coal gasification combined cycle power gener- 
ation process using hot gas cleanup and the commercially proven 
Texaco Coal Gasification Process (TCGP). Both in-situ and exter- 
nal hot gas desulfurization are being investigated from a technical 
and economical perspective. The most promising high temperature 
desulfurization method will then be incorporated, along with other 
necessary hot gas cleanup steps, into an integrated demonstration 
PDU [process development unit]. There have been several delays 
in completing the Phase 2 work, and at the present time only the 
process optimization studies have been completed. This paper de- 
scribes the results obtained for each task. 


25561 (DOE/METC-90/6115-Vol.1, pp. 25-35) Integrated op- 
eration of a pressurized fixed-bed gasifier and hot gas 
desulfurization system. Gal, E. (GE Environmental Services, Inc., 
Lebanon, PA (USA)); Furman, A.H.; Ayala, R. USDOE Morgantown 
Energy Technology Center, WV (United States). Aug 1990. DOE 
Contract AC21-87MC23170. (CONF-900853—Vol.1: 10. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 373p. Or- 
der Number DE90009689. Source: OSTI; NTIS. 

The overall objective of the project is the demonstration of suc- 
cessful operation of a moving bed, hot fuel gas desulfurization 
system integrated with the GE air-blown, fixed bed, coal gasifier at 
GE Corporate Research and Development in Schenectady, New 
York. The demonstration utilizes the full flow from the one-ton-per- 
hour gasifier operating at 300 psig with an outlet temperature in 
the range of 830 to 1,150F. An advanced formulation of zinc ferrite 
designed to preserve high sulfur capacity and regenerability while 
maintaining mechanical durability is being tested. The accomplish- 
ments described here are: (1) completed construction of hot gas 
desulfurization system and refurbishment of GE fixed-bed coal 
gasifier; (2) completed four test runs; one gasification test, two sul- 
fur absorption tests with gasification and one off-line regeneration 
of sulfided sorbent; (3) demonstrated H2S/COS removal at full pro- 
cess conditions to equilibrium zinc ferrite levels (< 10 ppmv); (4) 
demonstrated absorption of H2S/COS with zinc ferrite over the 
temperature range of 830F to 1,100F; (5) demonstrated acceptable 
level of sorbent loss due to bed movement (< 0.5% less than 20 
mesh); (6) demonstrated regeneration process chemistry. (7) Veri- 
fied solids flow in system. 


25562 (DOE/METC—90/61 15-Vol.1, pp. 36-46) Cost and per- 
formance of air-blown gasification-based power plants with 
hot gas cleanup. Gallaspy, D.T. (Southern Company Services, 
Inc., Birmingham, AL (USA)); Hinshaw, R.B.; Maxwell, J.D.; Pin- 
ston, T.E.; Sears, R.E. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. DOE Contract FC21- 
89MC26019. (CONF-900853—Vol.1: 10. annual gasification and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (United States), 28-30 Aug 1990). In Proceedings of the 
tenth annual gasification and gas stream cleanup systems contrac- 
tors review meeting. Volume 1. 373p. Order Number 
DE90009689. Source: OSTI; NTIS. 

The specific objectives of this project are to: (1) Evaluate various 
power plant configurations to determine if air-blown IGCC with hot 
gas cleanup can compete against pulverized coal with flue gas 
desulfurization for base load expansion at a site-specific location. 
(2) Compare cost, performance, and reliability of: industrial turbine 
combined-cycle and ISTIG power island configurations; large (400 
MW) and small (100-200 MW) plants; air-blown IGCC using fluid- 
bed reactors vs. transport reactors; and a mild gasification |GCC 
configuration. (3) Determine if air-blown IGCC with hot gas cleanup 
is more cost-effective than oxygen-blown IGCC with cold gas 
cleanup based on capital and operating costs and Second Law/ 





Thermoeconomic Analysis. This paper reports on the progress of 
this project. 


25563 (DOE/METC—90/6115-Vol.1, pp. 139-142) Calderon 
coal gasification process development unit design and test 
program. Madison, E. (Calderon Energy Co., Bowling Green, OH 
(USA)); Probert, P.; Calderon, A. USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1990. DOE Contract 
FG21-87MC24138. (CONF-900853—Vol.1: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 373p. Order Number 
DE90009689. Source: OSTI; NTIS. 

Construction of a Process Development Unit (PDU) is being 
completed at this writing (August 1, 1990). Test operation is sched- 
uled to begin upon completion of construction and extending 
through December 31, 1991 with comparative process evaluation 
set for the end of the test period. The goal of the Calderon coal 
gasificatio/hot gas cleanup development program is to provide a 
cost-effective and environmentally acceptable technology to pro- 
duce both electrical energy and liquid transportation fuels from 
coal. The process is specifically configured to convert the volatile 
content of the coal feed to a syngas feedstock for liquid fuels pro- 
duction and the residual char to a low Btu fuel gas suitable for 
efficient electrical power generation. The test program is intended 
to demonstrate the integrated operation of the separate compo- 
nents of the Calderon gasificatior/hot gas cleanup process, and to 
duplicate conditions that would occur in a commercial application of 
the process. In this way its operation is to provide necessary de- 
sign data and demonstration of process and equipment including 
materials of construction. Items of particular interest to demonstra- 
tion include: (1) verification of hot gas cleanup for sulfur removal; 
(2) verification of sorbent regeneration with elemental sulfur recov- 
ery; (3) verification of process and mechanical performance of the 
heat transfer equipment including: run-of-mine coal usage; the py- 
rolyzer; slag tap; sorbent recirculation; and mixed feeds of coal 
with other materials such as tires and wastes. 


25564 (DOE/METC—90/6115-Vol.1, pp. 200-203) Catalytic 
cracking of coal tar in fixed- and fluid-bed pyrolyzers. Shamsi, 
Aboighasem (Morgantown Energy Technology Center, WV (USA)); 
Fisher, E.P.; Cole, A.P. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. (CONF-900853-Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

The primary objective of this project is to investigate catalytic de- 
composition of coal tar and other contaminants formed during 
gasification processes, develop and test new catalytic materials for 
tar decomposition and sulfur release, and identify critical parame- 
ters for these catalytic reactions. In the simplified integrated 
gasification combined cycle (IGCC) system using hot gas cleanup 
with a fixed bed gasifier, substantial amounts of sulfur may be con- 
tained in the tars, which are formed in the gasifier and carried 
through the hot gas desulfurization system. If the tars are then 
burned in the gas turbine, sulfur dioxide is formed which limits the 
environmental performance of the IGCC system. If the tars can be 
decomposed or the sulfur removed from the tars in the hot gas 
cleanup process, the resulting sulfur-bearing gases can be captured 
by the desulfurization sorbent, and the environmental performance 
of the IGCC system can be substantially improved. This project will 
provide information on tar decomposition and sulfur removal rates 
which can be used to design a tar decomposition system to be 
tested as part of a gasification/hot gas cleanup system. Two lab- 
scale pyrolyzers, fixed and fluid bed, have been designed and built 
for catalytic tar cracking and sulfur release. Various catalysts will be 
developed, tested and compared with a few commercial catalysts 
to determine the conditions and critical parameters for maximizing 
the gas production. The project will provide information on tar de- 
composition which can be used by METC engineering groups or 
private industry to design large scale test equipment for operating 
in gasificatiowhot gas cleanup pilot or demonstration units. 
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25565 (DOE/METC—90/6115-Vol.1, pp. 243-252) Measure- 
ments and modeling of advanced coal conversion processes. 
Serio, M.A. (Advanced Fuel Research, Inc., East Hartford, CT 
(USA)); Hamblen, D.G. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. DOE Contract AC21- 
86MC23075. (CONF-900853—Vol.1: 10. annual gasification and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (United States), 28-30 Aug 1990). In Proceedings of the 
tenth annual gasification and gas stream cleanup systems contrac- 
tors review meeting. Volume 1. 373p. Order Number 
DE90009689. Source: OSTI; NTIS. 

The overall objective of this program is to understand the chemi- 
cal and physical mechanisms in coal conversion processes and 
incorporate this knowledge in computer-aided reactor engineering 
technology for the purposes of development, evaluation, design, 
scale up, simulation, control and feedstock evaluation in advanced 
coal conversion devices. To accomplish this objective, the study 
will: establish the mechanisms and rates of basic steps in coal 
conversion processes, incorporate this information into comprehen- 
sive computer models for coal conversion processes, evaluate 
these models, and apply them to gasification, mild gasification and 
combustion in heat engines. This paper reports on the progress of 
this project. 


25566 (DOE/METC—90/6115-Vol.1, pp. 253-261) METC’s 
Fluid-Bed Gasifier (FBG). Kanosky, J.P. USDOE Morgantown 
Energy Technology Center, WV (United States). Aug 1990. (CONF- 
900853—Vol.1: 10. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (United 
States), 28-30 Aug 1990). In Proceedings of the tenth annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting. Volume 1. 373p. Order Number DE90009689. Source: 
OSTI; NTIS. 

METC’s Fluid-Bed Gasifier (FBG) was part of the Advanced 
Gasification Concepts (AGC) Project initiated in fiscal year 1977 
(FY 77). METC’s FBG was designed to study certain gasification 
and in-bed cleanup technologies and to act as a generator of a 
well-characterized, hot, particle- and sulfur-laden gas for the study 
of advanced downstream cleanup technologies. Important cleanup 
problems that have been studied or have the potential to be stud- 
ied include hot sulfur gas removal concepts; alkali gettering 
concepts; ammonia removal schemes; and hot particulate removal 
devices. This paper reports on the progress of this project. 


25567 (DOE/METC—90/6115-Vol.1, pp. 262-269) Fluidization 
research program at the Morgantown Energy Technology Cen- 
ter. Mei, J.S.; Rockey, J.M.; O’Brien, T.; Boyle, EJ. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. (CONF-900853-Vol.1: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). In Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OSTI; NTIS. 

The Morgantown Energy Technology Center (METC), Office of 
Fossil Energy, US Department of Energy, is conducting fluidization 
research in support of various Fossil Energy Programs such as 
coal gasification, coal combustion, oil shale retorting, and hot gas 
cleanup. Despite the wide-spread applications of fluidized-bed re- 
actors, the basic understanding of the fluidization phenomena is 
imprecise. The METC fluidization research program was initiated in 
early 1986 with the objective of developing the ability to quantita- 
tively describe fluid dynamic phenomena in _ fluidized-bed 
applications to fossil energy systems through combined modeling, 
experimental, and instrumental activities. The fluidization research 
program is foc »~ed on the specific fluidized-bed technology needs 
identified in fc ¢ major technology areas: coal combustion, coal 
gasification/miku gasification, oil shale retorting, and hot gas 
cleanup. The outcome of this program is expected to increase the 
understanding of fluidization processes and provide a sound basis 
for the design and scaleup of fluidized-bed reactors for fossil en- 
ergy applications. This paper reports on the progress of various 
tasks of the fluidization research program: void fraction was deter- 
mined for several superficial gas velocities. Computer code MFIX 
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was used to model a slugging and circulating fluidized bed. A con- 
stitutive law was developed describing gas-particle interaction 
caused by drag. A model for clinker formation was developed. 


25568 (DOE/METC-—90/6115-Vol.1, pp. 279-285) High- 
temperature inorganic membrane separations. McMahon, T.WJ. 
(Morgantown Energy Technology Center, WV (USA)); Gasper- 
Galvin, L.; Hsu, P. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. (CONF-900853—Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 23-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

The objective of the inorganic membrane studies at the Morgan- 
town Energy Technology Center is to separate hydrogen from a 
coal gasification stream using porous inorganic membranes. The 
overall operating economics of an integrated gasification combined 
cycle unit can be improved if the hydrogen can be separated from 
the gasification stream since it is a high value product with a vari- 
ety of potential uses. As part of a comprehensive program, a 
lab-scale membrane separation unit has been built, a bench-scale 
unit is under construction, and a mathematical model has been de- 
veloped to describe transport across porous membranes. Two 
different, tubular, porous, inorganic membranes were tested for 
their ability to separate hydrogen from a simulated gas stream in 
the lab-scale unit. Both membranes have nominal pore diameters 
of 40 A, but they have different permselective layer thicknesses. 
This paper presents the results of the effect of temperature, feed 
pressure, permeate pressure, and stage-cut on hydrogen separa- 
tion using the lab-scale unit. A model has been developed to 
predict hydrogen separation at gasifier conditions. This study 
shows that hydrogen separation can be optimized with a careful 
choice of operating conditions. This information should prove useful 
in operation of the bench-scale membrane separation unit. 


25569 (DOE/METC—90/61 15-Vol.1, pp. 289-298) Gas separa- 
tions using ceramic membranes. Bhave, R.R. (Alcoa Separations 
Technology, Inc., Warrendale, PA (USA)); Liu, P.K.T. USDOE Mor- 
gantown Energy Technology Center, WV (United States). Aug 
1990. DOE Contract AC21-88MC25135. (CONF-900853—Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

In recent years, the use of ceramic membranes for high temper- 
ature gas separations has been gaining considerable attention. The 
objectives of this research and development effort are: (1) evalua- 
tion of existing state of the art ceramic membranes with particular 
emphasis on material stability, product optimization and gas sepa- 
ration efficiency; (2) development of mathematical models to 
simulate gas separations for a range of conditions encountered in 
coal offgas cleanup operations and verification of results with ex- 
perimental permeation and separation measurements at high 
temperatures (greater than 500C) and high pressures (greater than 
10 atm) using existing membranes; (3) ceramic membrane modifi- 
cations to optimize and/or improve overall separation performance; 
and (4) for the purpose of process development and economic 
analysis, the performance of optimized products will be quantified 
under the proposed coal processing environments. 


25570 (DOE/METC—90/6115-Vol.1, pp. 299-305) Gas separa- 
tions using ceramic membranes. Roberts, D.L. (SRI 
International, Menlo Park, CA (USA)). USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1990. DOE Contract 
AC21-88MC25204. (CONF-900853-Vol.1: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 373p. Order Number 
DE90009689. Source: OSTI; NTIS. 

The objective of this project is to demonstrate the feasibility of 
using novel hollow fiber silica membranes to perform high tempera- 
ture (1000 to 2000F) and high pressure (150 to 1000 psia) gas 
separations associated with advanced power generation systems 
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such as direct coal-fueled turbines (DCFT) and integrated gasifica- 
tion combined cycle processes (IGCC). Potential gas separation 
applications in IGCC power generation systems include hydrogen 
recovery and removal of acid gases such as carbon dioxide and 
hydrogen sulfide. DCFT technology could benefit by using silica hol- 
low fiber membranes to remove sulfur and nitrogen oxides at high 
temperature. This paper reports on the progress of this project. 


25571 (DOE/METC-—90/61 15-Vol.1, pp. 340-351) Determina- 
tion of the fate of alkali species in advanced coal conversion 
systems. Krishnan, G.N. (SRI International, Menlo Park, CA 
(USA)); Wood, B.J.; Lamoreaux, R.H.; Platz, R.M.; Smith, G.P. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Aug 1990. DOE Contract AC21-87MC24012. (CONF-900853— 
Vol.1: 10. annual gasification and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (United States), 28- 
30 Aug 1990). In Proceedings of the tenth annual gasification and 
gas stream cleanup systems contractors review meeting. Volume 
1. 373p. Order Number DE90009689. Source: OSTI; NTIS. 

The general objective of this program is to understand the chem- 
ical and physical phenomena that lead to the formation of corrosive 
alkali species, especially those of sodium, in coal combustion and 
gasification processes using a pressurized fluidized bed reactor. 
This paper reports on the progress of this project. 


25572 (DOE/METC-—90/6115-Vol.2, pp. 375-383) Reactivity 
studies of mild gasification chars. Shadle, L.J. (Morgantown En- 
ergy Technology Center, WV (USA)); Hshieh, Fuyu. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. (CONF-900853-Vol.2: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). In Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OSTI; NTIS. 

In this paper the authors present the progress and status of work 
performed at METC over the past year on combustion reactivity of 
chars and related areas. The objectives of this research are (1) to 
evaluate the reactivity of mild gasification chars for use as a utility 
fuel, in particular in fluidized-bed combustors, (2) to assess the ef- 
fect of key factors influencing char reactivity, such as mild 
gasification conditions, (3) to assess the impact of potential pre- 
treatments, and (4) to characterize the contractors’ mild gasification 
char products for their potential in an alternative market, namely as 
combustion fuels. 


25573 (DOE/METC-—90/61 15-Vol.2, pp. 384-393) High energy 
density turbine fuels from mild coal gasification liquids. 
Greene, M. (ABB Lummus Crest Inc., Bloomfield, NJ (USA)); 
Huang, S.; Masin, J. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. DOE Contract AC21- 
88MC25020. (CONF-900853—Vol.2: 10. annual gasification and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (United States), 28-30 Aug 1990). In Proceedings of the 
tenth annual gasification and gas stream cleanup systems contrac- 
tors review meeting. Volume 2. 262p. Order Number 
DE90009690. Source: OSTI; NTIS. 

The current objectives of this contract are to: conduct a techno- 
economic assessment of upgrading methods to convert mild coal 
gasification liquids and coaVoil shale pyrolyzates to advanced high 
energy density turbine fuels having a minimum volumetric energy 
density of 130 MBtu/gal and meeting thermal stability requirements; 
conduct screening tests of alternative processing methods; gener- 
ate 25-gal samples of advanced HEDF fuel from COALITE. This 
paper reports on the progress of this project. 


25574 (DOE/METC—90/6115-Vol.2, pp. 403-412) Measure- 
ments and modeling of advanced coal conversion processes. 
Serio, M.A. (Advanced Fuel Research, Inc., East Hartford, CT 
(USA)); Hamblen, D.G. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. DOE Contract AC21- 
86MC23075. (CONF-900853—Vol.2: 10. annual gasification and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (United States), 28-30 Aug 1990). In Proceedings of the 





tenth annual gasification and gas stream cleanup systems contrac- 
tors review meeting. Volume 2. 262p. Order Number 
DE90009690. Source: OSTI; NTIS 

The overall objective of this program is to understand the chemi- 
cal and physical mechanisms in coal conversion processes and 
incorporate this knowledge in computer-aided reactor engineering 
technology for the purposes of development, evaluation. design, 
scale up, simulation, control and feedstock evaluation in advanced 
coal conversion devices. To accomplish this objective, the study 
will: establish the mechanisms and rates of basic steps in coal 
conversion processes, incorporate this information into comprehen- 
sive computer models for coal conversion processes, evaluate 
these models, and apply them to gasification, mild gasification and 
combustion in heat engines. This paper reports on the progress of 
this project. 


25575 (DOE/METC-90/6115-Vol.2, pp. 425-433) Catalytic 
gasification fundamentals. Heinemann, H. (Lawrence Berkeley 
Lab., CA (USA)); Somorjai, G.A. USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1990. DOE Contract 
AC03-76SF00098. (CONF-900853-Vol.2: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 262p. Order Number 
DE90009690. Source: OSTI; NTIS. 

The major purpose of this project is to find catalysts which will 
permit steam gasification of carbonaceous material at reasonable 
rates and at lower temperatures than currently practices. Rapid 
catalyst deactivation must be avoided. An understanding of the cat- 
alytic mechanism is necessary to provide leads towards this aim. 
With the same and slightly modified catalyst used in gasification, 
the production of Cz and higher hydrocarbons from ethane is to be 
investigated. C2 olefins can, of course, be upgraded to liquid hy- 
drocarbons by conventional methods. This paper reports on the 
progress of this project. 


25576 (DOE/METC—90/6115-Vol.2, pp. 500-508) Mild gasifi- 
cation mechanism and char conversion. Fallon, P. (Brookhaven 
National Lab., Upton, NY (USA)); Sundaram, M.S.; Steinberg, M. 
USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1990. (CONF-900853—Vol.2: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 262p. Order Number 
DE90009690. Source: OSTI; NTIS. 

The purpose of this program is to obtain process chemistry data 
for (1) the mild gasification of several ranks of coal in a stirred 
moving bed reactor as function of process variables and (2) the hy- 
drogasification of char from the mild gasification of Wyodak coal in 
a countercurrent moving bed reactor. This paper reports on the 
progress of this project. 


25577 (DOE/METC—90/6115-Vol.2, pp. 509-518) Mild- 
gasification product characterization - 1990 results. Daw, C.S. 
(Oak Ridge National Lab., TN (USA)); Graves, R.L.; Krishnan, 
R.P.; West, B.H.; Compere, A.L.; Griffith, W.L. USDOE Morgan- 
town Energy Technology Center, WV (United States). Aug 1990. 
(CONF-900853-Vol.2: 10. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OSTI; NTIS. 

The purpose of this investigation is to develop basic characteri- 
zation data for the liquid and char products of mild gasification. 
Such data are needed to evaluate key relationships among pro- 
cess conditions, product yield, and product end-use value. Of 
particular interest is the suitability of the liquid (with minimal up- 
grading) as diesel fuel and the suitability of the char as boiler fuel, 
although non-fuel uses of these products are also considered. This 
paper reports on the progress of this project. 


25578 (DOE/METC-90/6115-Vol.2, pp. 519-527) Integrated 
mild gasification processing at the Homer City Electric Power 
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generating station site. Stoessner. R.D. (Pennsylvania Electric 
Co., Johnstown. PA (USA)): Zawadzki, E.A. USDOE Morgantown 
Energy Technology Center, WV (United States). Aug 1990. DOE 
Contract FG21-89MC26047. (CONF-900853-Vol.2: 10. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown. WV (United States). 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 262p. Or- 
der Number DE90009690. Source: OSTI; NTIS. 

The Homer City Owners and METC became interested in evalu- 
ating the integration of MGP within an existing Power Station. The 
Homer City site provides an opportunity to conduct this evaluation. 
The Owners’ interest lies in the potential for utilizing the fine coal in 
the MGP, thereby solving a significant problem. METC is interested 
in reducing the capital and operating costs of the MGP by utilizing 
the Power Station infrastructure, in the Homer City case this in- 
cludes materials handling, coal preparation, waste disposal, and 
power generating facilities. This paper reports on the progress of 
this project. 


25579 (DOE/METC—90/6115-Vol.2, pp. 547-556) Fundamen- 
tal investigations of cleavage and crosslinking of polymeric 
coal structures in laser-heated pyrolysis. McMillen, D.F. (SRI 
International, Menlo Park. CA (USA)); Malhotra, R. USDOE Mor- 
gantown Energy Technology Center, WV (United States). Aug 
1990. DOE Contract AC21-87MC23286. (CONF-900853—Vol.2: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 2. 
262p. Order Number DE90009690. Source: OSTI; NTIS. 

The ultimate objective of this project is to develop procedures 
that will increase the yield and/or quality of condensable co- 
products during coal pyrolysis or mild gasification. The specific 
objectives involve improving our understanding of the chemical 
(and physical) factors controlling volatiles and sultur release by the 
use of (1) pyrolysis procedures that tend to minimize secondary re- 
actions of evoked volatiles, and (2) coal pre-treatments that current 
knowledge suggests will promote bond scission and/or prevent ret- 
rograde reactions of volatile hydrocarbon, their precursors, or 
volatile sulfur species. This paper reports on the progress of this 
project. 


25580 (DOE/METC—90/6115-Vol.2, pp. 563-571) ENCOAL 
mild gasification demonstration project. Frederick, J.P. (EN- 
COAL Corp., Houston, TX (USA)); Siddoway, M.A. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. DOE Contract FC21-90MC27339. (CONF-900853—Vol.2: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 2. 
262p. Order Number DES0009690. Source: OSTI; NTIS. 

ENCOAL plans to construct and operate a demonstration plant 
to produce two new low-sulfur fuels, a solid called Process Derived 
Fuel (PDF) and a liquid called Coal Derived Liquid (CDL), from 
subbituminous coal. The plant will process 1,000 tons per day of 
Powder River Basin coal and recover 90% of the heating value 
with only 60% of the incoming weight. PDF is a stable, high-Btu 
fuel similar in composition and handling properties to eastern bitu- 
minous coals. CDL is similar in properties to a low-sulfur #6 fuel 
oil. This paper reports on the progress of this project. 


25581 (DOE/METC—90/6115-Vol.2, pp. 572-581) Upgrading 
of coal char trom mild gasification. Jha, M.C. (AMAX Research 
and Development Center, Golden, CO (USA)); McCormick, R.L.; 
Hogsett, R.F. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. (CONF-900853—Vol.2: 10. annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 262p. Or- 
der Number DE90009690. Source: OSTI; NTIS. 

AMAX R and D Center is working as a subcontractor to the 
Western Research institute (WRI) of Laramie, Wyoming, on a 
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project to develop mild gasification technology for Western subbitu- 
minous coal. The objective of AMAX’s work on this project is to 
develop an economic process for upgrading char produced by mild 
gasification so that the technology can be commercialized during 
the next decade. To this end. AMAX has been developing a char 
upgrading process for converting the carbon in mild gasification 
char to pure carbon, and a patent disclosure for this process has 
been submitted (Jha and McCormick, 1990). Specific objectives for 
the past year have been to complete the bench-scale char upgrad- 
ing study and to design, construct, and operate a continuous 50 
pound/hour process research unit (PRU). This paper reports on the 
progress of this project. 


25582 (DOE/METC—90/6115-Vol.2, pp. 591-600) Develop- 
ment of an advanced, continuous mild gasification process for 
the production of co-products. Ness, R.O. Jr. (Univ. of North 
Dakota, Grand Forks (USA)); Willson, W.G. USDOE Morgantown 
Energy Technology Center, WV (United States). Aug 1990. DOE 
Contract AC21-87MC24267. (CONF-900853—Vol.2: 10. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 262p. Or- 
der Number DE90009690. Source: OSTI; NTIS. 

The primary objective of the EERC/AMAX Mild Gasification 
project is to commercialize a process that will produce several 
value-added products from a high-sultur midwestern bituminous or 
a low-sulfur subbituminous coal. Indiana No. 3 and Wyodak coals 
have been tested in a 4-lb/hr continuous fluidized bed reactor 
(CFBR) under a variety of atmospheres and temperatures. These 
two coals are also being tested in a 100-Ib/hr process development 
unit (PDU) which is currently undergoing shakedown testing. 
Testing on this unit will provide the engineering, technical, and eco- 
nomic data needed for the design of a commercial-scale mild 
gasification plant. This paper reports on the progress of this 
project. 


25583 (DOE/METC—90/6115-Vol.2, pp. 528-537) Mild coal 
gasification - Screw pyrolyzer development and design. Camp, 
D.W. (Lawrence Livermore National Lab., CA (USA)). USDOE Mor- 
gantown Energy Technology Center. WV (United States). Aug 
1990. (CONF-900853—Vol.2: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). In Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OSTI; NTIS. 

The author's objective is to produce information and design 
recommendations needed for the development of an efficient con- 
tinuous process for the mild gasification of caking bituminous coals. 
He has focused on the development of an externally heated py- 
rolyzer in which the sticky, reacting coal is conveyed by one or 
more screws. His work is conducted in close cooperation with Coal 
Technology Corporation, a DOE contractor that will be building a 
500 kg/hr screw pyrolyzer unit. 


25584 (DOE/METC—90/6115-Vol.2, pp. 601-612) Advanced 
concept for the production of co-products. Merriam, N.W. 
(Western Research Institute, Laramie, WY (USA)); Cha, Chang 
Yul. USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1990. DOE Contract AC21-87MC24268. (CONF- 
900853—Vol.2: 10. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (United 
States), 28-30 Aug 1990). In Proceedings of the tenth annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting. Volume 2. 262p. Order Number DE90009690. Source: 
OSTI; NTIS. 

The objective of this program is to develop an advanced, contin- 
uous mild gasification process for which the relative quantities and 
properties of the products will make the concept economically and 
environmentally viable. Tables of the composition of coal gas, 
chars, and coal liquids are included. This paper reports on the 
progress of this project. 


25585 


(DOE/METC—90/6115-Vol.2, pp. 613-620) Develop- 
ment of an advanced continuous, mild gasification process for 
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the production of co-products. Im. C.J. (Coal Technology Corp.., 
Bristol. VA (USA)): Wright, R.E. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). Aug 1990. DOE Contract 
AC21-87MC24116. (CONF-900853—Vol.2: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown. WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 262p. Order Number 
DE90009690. Source: OSTI; NTIS. 

The objective of this project is to develop a continuous mild coal 
gasification process for near term commercial application in which 
the relative quantities and properties of the products, principally 
char and hydrocarbon liquids, are suitable for upgrading into prod- 
ucts of commercial interest. The process under investigation is to 
convert highly caking bituminous coals into a char which can be 
upgraded to blast furnace coke and liquids which can be fraction- 
ated and blended with petroleum based transportation fuels. These 
new transportation fuels do not require any engine modifications, 
but can be substituted directly for conventional fuels. This paper 
reports on the progress of this project. 


25586 (DOE/PC/50041-111) The Wilsonville Advanced Coal 
Liquefaction Research and Development Facility, Wilsonville, 
Alabama: Run 254 with Ohio No. 6 coal: Technical progress 
report. Southern Co. Services, Inc., Birmingham, AL (United 
States); Southern Electric International, Wilsonville, AL (United 
States). Feb 1990. 157p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-82PC50041. Order Number 
DE91011277. Source: OSTI; NTIS; GPO Dep. 

This report presents the operating results for Run 254 at the Ad- 
vanced Coal Liquefaction R & D Facility in Wilsonville, Alabama. 
This run operated in the Close Coupled Integrated Two-Stage Liq- 
uefaction mode (CC-ITSL) using Ohio No. 6 bituminous coal with 
Shell 317 catalyst. Because this was the first run using Ohio No. 6 
coal, it was considered a screening run. The primary test for this 
run wa the demonstration of unit and system operability with Ohio 
No. 6 coal as compared to similar operation with lilinois No. 6 coal. 
Evaluation of overall TSL yield structures with both low ash and 
high ash Ohio No. 6 coals with Shell 317 catalyst were evaluated. 
Other evaluations made in Run 254 included process solvent com- 
position changes, multiple space velocity tests, second reactor 
temperature tests, and Amocat 1B catalyst ebullation tests. Run 
254 began on 23 August 1987 and continued through 1 March 
1988. During this period 491.6 MF tons of Ohio No. 6 coal were 
fed in 2625 hours of operation. 38 figs., 20 tabs. 


25587 (DOE/PC/50041-121) Advanced Coal Liquefaction 
Research and Development Facility, Wilsonville, Alabama: 
Run 257 with Illinois No. 6 Coal: Technical progress report. 
Southern Co. Services, Inc., Birmingham, AL (United States); 
Southern Electric international, Wilsonville, AL (United States). Feb 
1991. 240p. Sponsored by USDOE, Washington, DC (United 
States); Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC22-82PC50041. Order Number 
DE91014627. Source: OSTI; NTIS; GPO Dep. 

This report presents the results from Run 257 at the Advanced 
Coal Liquefaction R&D Facility in Wilsonville, Alabama. This run 
began on November 30, 1988, and continued through May 7, 
1989, operating in the Close-Coupled Integrated Two-Stage Lique- 
faction (CC-ITSL) catalytic-catalytic mode processing Illinois No. 6 
coal. Tests were conducted that allowed direct comparison of an 
“all-distillate” product slate (resid yield is in the range of +5 wt % 
MAF coal) using Amocat 1C catalyst in both reactors to product 
slates that were obtained in previous runs with different catalyst. 
Catalyst repiacement was implemented for both reactors, beginning 
on December 18, 1988, in the first stage and on January 2, 1989, 
in the second stage. The effects of space velocity, recycle process 
solvent composition, first and second stage reactor temperatures, 
and coal feed rate were also investigated in the high/low severity 
operation. In addition, the severity of the first and second stage re- 
actors was reversed to make the first stage the lower temperature 
(low severity) reactor. Overall TSL performance of the two modes 
of operation (high/low and low/high) was compared. Finally, both 
reactors were operated at half-volume to demonstrate the plant's 





operability and to evaluate TSL performance in the high/low sever- 
ity operation. Results were compared to earlier Run 257 operation 
with full-volume reactors to identify any differences in operability 
and performance. The effects of space velocity. recycle process 
solvent composition, first stage reactor temperature, and coal feed 
rate were investigated. 8 refs., 84 figs., 26 tabs. 


25588 (DOE/PC/79908-T8) The hindered diffusion of coal 
liquids under non-reactive and high temperature and pressure 
reactive conditions: Quarterly report 7, March 15, 1989—June 
14, 1989. Tsotsis, T.T.; Sahimi, M.; Webster, |.A. University of 
Southern California, Los Angeles, CA (United States). Dept. of 
Chemical Engineering. [1989]. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-87PC79908 
Order Number DE91015725. Source: OSTI; NTIS; GPO Dep. 

We have undertaken a theoretical and experimental study of 
“hindered diffusion” of model and real petroleum and coal liquids in 
model and real coal liquefaction and hydroprocessing catalysts un- 
der reactive and non-reactive conditions. We intend to carry out the 
following tasks: (1) To theoretically study, by employing modern 
concepts and techniques of statistical physics of disordered sys- 
tems, and molecular dynamics calculations, the mechanism of 
configurational diffusion and reaction of liquid macromolecules in 
porous catalysts, and attempt to relate and substantiate such stud- 
ies with high quality, reproducible experimental data. (2) To 
measure configurational diffusivities of model oil compounds such 
as metal porphyrins through model and real porous systems. The 
model porous systems are polycarbonate, mica and anodized alu- 
mina membranes. (3) To measure the diffusivity of petroleum and 
coal-liquid derived asphaltenes. Progress is described. 53 refs. 


25589 (DOE/PC/79908-T9) The hindered diffusion of coal 
liquids under non-reactive and high temperature and pressure 
reactive conditions: Quarterly report 8, June 15, 1989— 
September 14, 1989. Tsotsis, T.T.; Sahimi, M.; Webster, |.A. 
University of Southern California, Los Angeles, CA (United States). 
Dept. of Chemical Engineering. [1989]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-87PC79908. 
Order Number DE91015726. Source: OSTI; NTIS; GPO Dep. 

We have undertaken a theoretical and experimental study of 
“hindered diffusion” of model and real petroleum and coal liquids in 
model and real coal liquefaction and hydroprocessing catalysts un- 
der reactive and non-reactive conditions. Specifically we intend to 
carry out the following tasks: (1) To theoretically study, by employ- 
ing modern concepts and techniques of statistical physics of 
disordered systems, and molecular dynamic calculations, the 
mechanism of configurational diffusion and reaction of liquid 
macromolecules in porous catalysts, and attempt to relate and sub- 
stantiate such studies with high quality, reproducible experimental 
data, (2) To measure configurational diffusivities of model oil com- 
pounds such as metal porphyrins through model and real porous 
systems. The model porous systems are polycarbonate, mica and 
anodized alumina membranes, all characterized by straight, basi- 
cally unimodal cylindrical pores. The real porous systems (which in 
contrast with the model porous system above are characterized by 
tortuous porous structures and a pore size distribution) will be 
solgel-type alumina porous membranes. (3) To measure the diffu- 
sivity of petroleum- and coal-liquid derived asphaltenes under 
nonreactive and reactive conditions in model and real alumina 
membranes and attempt, based also on the knowledge acquired in 
tasks (1) and (2) above, to gain, for the first time, a better under- 
standing of the additional complexities present in such systems. 53 
refs. 


25590 (DOE/PC/79908-T10) The hindered diffusion of coal 
liquids under non-reactive and high temperature and pressure 
reactive conditions: Quarterly report 9, September 15, 1989— 
December 14, 1989. Tsotsis, T.T.; Sahimi, M.; Webster, |.A. 
University of Southern California, Los Angeles, CA (United States). 
Dept. of Chemical Engineering. [1989]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-87PC79908. 
Order Number DE91015727. Source: OSTI; NTIS; GPO Dep. 

We have undertaken a theoretical and experimental study of 
“hindered diffusion” of model and real petroleum and coal liquids in 
model and real coal liquefaction and hydroprocessing catalysts un- 
der reactive and non-reactive conditions. We intend to carry out the 
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following tasks: (1) To theoretically study, by employing modern 
concepts and techniques of statistical physics of disordered sys- 
tems, and molecular dynamic calculations, the mechanism of 
configurational diffusion and reaction of liquid macromolecules in 
porous catalysts. and attempt to relate and substantiate such stud- 
ies with high quality. reproducible experimental data. (2) To 


measure configurational diffusivities of model oil compounds such 
as metal porphyrins through model and real porous systems. The 
model porous systems are polycarbonate, mica and anodized alu- 
mina membranes. (3) To measure the diffusivity of petroleum and 
coal-liquid derived asphaltenes. Progress is described. 53 refs. 


25591 (DOE/PC/79908-T11) The hindered diffusion of coal 
liquids under non-reactive and high temperature and pressure 
reactive conditions: Quarterly report 10, December 15, 1989— 
March 14, 1990. Tsotsis, T.T.; Sahimi, M.; Webster, |.A. University 
of Southern California, Los Angeles. CA (United States). Dept. of 
Chemical Engineering. [1990]. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-87PC79908. 
Order Number DE91015728. Source: OSTI: NTIS: GPO Dep. 

We have undertaken a theoretical and experimental study of 
“hindered diffusion” of model and real petroleum and coal liquids in 
model and real coal liquefaction and hydroprocessing catalysts un- 
der reactive and non-reactive conditions. Research includes the 
following tasks. (1) To theoretically study, by employing modern 
concepts and techniques of statistical physics of disordered sys- 
tems, and molecular dynamic calculations, the mechanism of 
configurational diffusion and reaction of liquid macromolecules in 
porous catalysts, and attempt to relate and substantiate such stud- 
ies with high quality, reproducible experimental data. Of particular 
interest here is (i) to try to understand the effect that the topology 
and the geometry of the porous medium has on the transport and 
reactive behavior of fluid-solid reactive systems; (ii) to develop a 
statistical and molecular dynamics model of hindered diffusion of 
model liquid macromolecules such as Ni- and Ti-porphyrins in a 
single cylindrical pore; (iii) to develop a theoretical model of trans- 
port and reaction of coal and petroleum asphaltenes through single 
cylindrical pores. (2) To measure configurational diffusivities of 
model oil compounds such as metal porphyrins through mode! and 
real porous systems. The model porous systems are polycarbon- 
ate, mica and anodized alumina membranes. The real porous 
systems will be sol-gel type alumina porous membranes. (3) To 
measure the diffusivity of petroleum- and coal-liquid derived as- 
phaltenes under nonreactive and reactive conditions in model and 
real alumina membranes. Progress is discussed. 


25592 (DOE/PC/79908-T12) The hindered diffusion of coal 
liquids under non-reactive and high temperature and pressure 
reactive conditions: Quarterly report 11, March 15, 1990—June 
14, 1990. Tsotsis, T.T.; Sahimi, M.; Webster, |.A. University of 
Southern California, Los Angeles, CA (United States). Dept. of 
Chemical Engineering. [1990]. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-87PC79908. 
Order Number DE91015729. Source: OSTI; NTIS; GPO Dep. 

We have undertaken a theoretical and experimental study of 
“hindered diffusion” of model and real petroleum and coal liquids in 
model and real coal liquefaction and hydroprocessing catalysts un- 
der reactive and non-reactive conditions. Research consists of the 
following tasks: (1) To theoretically study, by employing modern 
concepts and techniques of statistical physics of disordered sys- 
tems, and molecular dynamic calculations, the mechanism of 
configurational diffusion and reaction of liquid macromolecules in 
porous catalysts, and attempt to relate and substantiate such stud- 
ies with high quality, reproducible experimental data. Particularly to 
try to understand the effect that the topology and the geometry of 
the porous medium has on the transport and reactive behavior of 
fluid-solid reactive systems; to develop a statistical and molecular 
dynamics mode! of hindered diffusion of model liquid macro- 
molecules such as Ni- and Ti-porphyrins in a single cylindrical 
pore; to develop a theoretical model of transport and reaction of 
coal and petroleum asphaltenes through single cylindrical pores. 
(2) To measure configurational diffusivities of model oil compounds 
such as metal porphyrins through model and real porous systems. 
The model porous systems are polycarbonate, mica and anodized 
alumina membranes. 


ERA Vol. 16, No. 10 9 





01 COAL. LIGNITE, AND PEAT 
0104 Processing 


25593 (DOE/PC/79923-T6) The effect of chemical additives 
on the synthesis of ethanol: Technical progress report No. 14, 
December 16, 1990—March 15, 1991. Chuang, S.S.C. Akron 
Univ., OH (United States). Dept. of Chemical Engineering. May 
1991. 9p. Sponsored by USDOE. Washington, DC (United States). 
DOE Contract FG22-87PC79923. Order Number DE91016536. 
Source: OST!: NTIS: GPO Dep 

The objective of this research is to elucidate the role of additives 
on the methanol synthesis over Rh- and Ni-based catalysts. Chem- 
ical additives used for this study will include S, P. Ag, Cu. Mn, and 
Na which have different electronegativities. The effect of additives 
on the surface state of the catalysts, heat of adsorption of reactant 
molecules, reaction intermediates, reaction pathways. reaction ki- 
netics. and product distributions is/will be investigated by a series 
of experimental studies of NO adsorption, reaction probing. study 
state rate measurement, and transient kinetic study. A better under- 
standing of the role of additive on the synthesis reaction may allow 
us to use chemical additives to manipulate the catalytic properties 
of Rh- and Ni-based catalysts for producing high yields of ethanol 
from syngas. During the first quarter of 1991, the effect of Cu on 
the adsorption properties of Rh/SiO2 catalysts was studied by tem- 
perature programmed desorption of hydrogen. 10 refs., 3 figs 


25594 (DOE/PC/79923-T7) The eftect of chemical additives 
on the synthesis of ethanol: Technical progress report 14, De- 
cember 16, 1990—March 15, 1991. Chuang, S.S.C. Akron Univ., 
OH (United States). Dept. of Chemical Engineering. May 1991. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-87PC79923. Order Number DE91016586. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of additives 
on the methanol synthesis over Rh- and Ni-based catalysts. Chem- 
ical additives used for this study will include S, P, Ag, Cu, Mn, and 
Na which have different electronegativities. The effect of additives 
on the surface state of the catalysts, heat of adsorption of reactant 
molecules, reaction intermediates, reaction pathways. reaction ki- 
netics, and product distributions is/will be investigated by a series 
of experimental studies of NO adsorption, reaction probing, study 
state rate measurement, and transient kinetic study. A better un- 
derstanding of the role of additive on the synthesis reaction may 
allow us to use chemical additives to manipulate the catalytic prop- 
erties of Rh- and Ni-based catalysts for producing high yields of 
ethanol from syngas. 10 refs., 3 figs. 


25595 (DOE/PC/79926-13) Kinetics of coal conversion to 
soluble products: Quarterly report, April 1, 1991—June 30, 
1991. Korda, A.; Larsen, J.W. Lehigh Univ., Bethlehem, PA (United 
States). Dept. of Chemistry. 15 Jul 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
87PC79926. Order Number DE91015913. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this work are: (1) to measure the kinetics of 
the conversion of coals to soluble products under model liquefac- 
tion conditions using gel permeation chromatography (GPC) 
techniques to count the number of bonds broken; and (2) to ana- 
lyze these data using kinetic schemes based on the behaviour of 
crosslinked macromolecular networks. The effects of additives cat- 
echol, resorcinol, anthracene, phenanthrene, and hydroquinone are 
discussed. 7 refs., 2 tabs 


25596 (DOE/PC/79934-T5) Catalytic gasification of coal 
chars by potassium sulphate and ferrous sulphate mixtures: 
Quarterly technical progress report, October 1989. Akyurtlu, 
J.F.; Akyurtlu, A.; Adeyiga, A.A. Hampton Univ., VA (United 
States). Dept. of Engineering. [1989]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-87PC79934. 
Order Number DE91016535. Source: OSTI; NTIS; GPO Dep. 

The main objective of this investigation is to evaluate the 
catalytic activity of (K2aSO, + FeSO,) mixtures in the steam gasifi- 
cation of coal char and to compare it with that of K,.CO3. The 
research has been planned such that the effects of chemical and 
physical properties of char upon gasification rate and product com- 
position will be evaluated quantitatively. In this quarter of study, 
effect of sample size, flowrate and particle size on activity 
measurements have been studied in TGA. Experiments were per- 
formed for the optimization of the catalyst activation procedure; the 
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optimum conditions for the gas composition and temperature pro- 
gramming were determined. Isothermal steam gasification of 
PSOC-1451 char has been investigated with the catalyst systems 
activated by the optimum procedure. 1 ref., 3 figs., 1 tab. 


25597 (DOE/PC’/79937-T5) Serial biological conversion of 
coal to liquid fuels: Task 2, Serial biological conversion. 
Arkansas Univ.. Fayetteville. AR (United States). Dept. of Chemical 
Engineering. Feb 1991. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-87PC79937. Order Num- 
ber DE91014806. Source: OSTI: NTIS: GPO Dep. 

Water soluble coal products produced by the action of coal solu- 
bilizing organisms LSC and H12 were obtained and used in a 
second biological process for conversion to alcohol fuels. Several 
sources of natural inocula were screened and studied for their abil- 
ity to produce fuels from solubilized coal. Alcohols and organic 
acids were produced from cultures obtained from sewage sludge 
and sheep and rumen fluid. The sheep rumen culture, in addition 
to producing alcohols and acids, was capable of totally eliminating 
color from the culture medium indicating significant breakdown of 
the solubilized coal. 12 refs., 9 figs., 59 tabs. 


25598 (DOE/PC/88816—TS) Use of ultrasound for enhanced 
direct coal liquefaction: Final report, August 1988-November 
1990. Bendale, P.G. (Viking Systems International, Pittsburgh, PA 
(United States)); Joseph, S.; Tierney, J.W.; Wender, |. Viking Sys- 
tems International, Pittsburgh, PA (United States); Pittsburgh Univ., 
PA (United States). Dept. of Chemical and Petroleum Engineering. 
[1990]. 67p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88816. Order Number 
DE91014807. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate whether high- 
intensity ultrasound is capable of inducing coal liquefaction under 
mild conditions of temperature and pressure, in the presence of a 
solvent, and in the presence or absence of a liquefaction catalyst. 
The role of high-intensity ultrasound in effective dispersion of solids 
and/or activation of catalyst was also investigated. Model com- 
pounds which represent coal such as bibenzyl, benzyl ether and 
anisole in the presence of tetralin or 9,10-dihydroanthracene as a 
hydrogen donor solvent, were subjected to high-intensity ultra- 
sound to determine if any chemical bonds are broken under the 
action of ultrasound. Two step liquefaction experiments were car- 
ried out to study the effect of ultrasound on both catalyzed and 
non-catalyzed coal liquefaction (utilizing a bituminous and subbitu- 
minous coal). Soluble catalysts such as molybdenum naphthenate 
or molybdenum carbonyl were used as catalyst precursors along 
with stoichiometric amounts of elemental sulfur. The results of 
these experiments with model compounds and with coal are dis- 
cussed in detail. 25 refs., 6 figs., 16 tabs. 


25599 (DOE/PC/88915—-T11) Steam gasification of carbon: 
Catalyst properties: [Quarterly progress report], March 15— 
June 14, 1991. Falconer, J.L. Colorado Univ., Boulder, CO (United 
States). 15 Jun 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-88PC88915. Order Number 
DE91016575. Source: OSTI; NTIS; GPO Dep. 

This research uses several techniques to measure the concen- 
tration of catalyst sites and determine their stoichiometry for the 
catalyzed gasification of carbon. Both alkali and alkaline earth ox- 
ides are effective catalysts for accelerating the gasification rate of 
coal chars, but only a fraction of the catalyst appears to be in form 
that is effective for gasification, and the composition of that catalyst 
is not established. Transient techniques, with '°C labeling, are be- 
ing used to study the surface processes, to measure concentration 
of active sites, and to determine the specific reaction rates. We 
have used secondary ion mass spectrometry (SIMS) for both high 
surface area samples of carbon/alkali carbonate mixtures and 
model carbon surfaces with deposited alkali atoms. SIMS provides 
a direct measure of surface composition. The combination of these 
results can provide knowledge of catalyst dispersion and composi- 
tion, and thus indicate the way to optimally utilize carbon 
gasification catalysts. 


25600 (DOE/PC/88920-T10) Electrochemistry of Thiobacil- 
lus ferrooxidans reactions with pyrite: Technical progress 
report, March 1991—June 1991. Pesic, B.; Oliver, D.J. Idaho Univ., 





Moscow, ID (United States). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-88PC88920. 
Order Number DE91016538. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to provide the fundamental infor- 
mation on the mechanisms of bacterial leaching of pyrite. The 
knowledge of how bacterial leaching of pyrite functions is essential 
for design and development of a technology for coal cleaning with 
bacteria. The features of major electrochemical techniques will be 
examined to find out if any of them can provide a diagnostic infor- 
mation on the mechanisms of related reactions. This reporting 
period is related to the study on the effect of silver ions on activity 
of Thiobacillus ferrooxidans. This activity was monitored by mea- 
suring the redox potential of solution during oxidation of ferrous ion 
to ferric. 14 refs., 6 figs., 1 tab. 


25601 (DOE/PC/88922-11) Supercritical fluid thermody- 
namics for coal processing: Quarterly progress report, 
January 1, 1991—March 31, 1991. van Swol, F. (Illinois Univ., Ur- 
bana, IL (United States). Dept. of Chemical Engineering); Eckert, 
C.A. Illinois Univ., Urbana, IL (United States). Dept. of Chemical 
Engineering. [1991]. 11p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract FG22-88PC88922. Order Number 
DE91016539. Source: OSTI; NTIS: GPO Dep. 

The main objective of this research is to develop an equation of 
state that can be used to predict solubilities and tailor supercritical 
fluid solvents for the extraction and processing of coal. To meet 
this objective we have implemented a two sided approach. First, 
the solubility of coal model compounds in higher temperature flu- 
ids, polar fluids, and fluid mixtures systems must be determined. 
Second, the intermolecular interactions between the solute and the 
SCF solvent must be investigated (using spectroscopic techniques) 
in order to understand them better and develop an equation of 
state (EOS) that accurately reflects the true molecular makeup of 
the solution. Results are discussed. 


25602 (DOE/PC/89771-6) Mechanism of hydrodenitrogena- 
tion: Part 6, Hydrodenitrogenation of pyridine over acidic 
molybdenum catalysts: Sixth quarter report, January 1—March 
31, 1991. Miranda, R. Louisville Univ., KY (United States). Dept. of 
Chemical Engineering. [1991]. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract FG22-89PC89771. 
Grant R11-8610671. Order Number DE91016595. Source: OSTI; 
NTIS; GPO Dep. 

Activity and selectivity for hydrodenitrogenation (HDN) of a series 
of acidic molybdena catalysts have been determined using the pyri- 
dine HDN reaction. Measurements of total activity, selectivity for 
HDN, selectivity towards saturated versus unsaturated hydrocar- 
bons, and selectivity for cracking, as a function of support 
composition and molybdena loading, provide clear evidence of two 
predominant types of sites: highly reduced Mo sites and highly 
acidic Bronsted sites. Both sites chemisorb strongly the hetero- 
cyclic aromatics and hydrogenated amines. Highly reduced Mo 
sites are highly active for denitrogenation, as seen clearly for 
silica-supported catalysts. The acidic sites also contribute to deni- 
trogenation, probably by Hofmann elimination, and are active in 
cracking and cyclization. The optimum combination of these two 
types of sites for maximum HDN selectivity occurs at 4 wt% molyb- 
dena loaded on silica-aluminas containing >50 wt% silica. 8 refs., 
7 figs., 4 tabs. 


25603 (DOE/PC/89777-T4) Enhanced coal hydrogasifice- 
tion via oxidative pretreatment: Technical progress report, 
March 1, 1991—May 31, 1991. Michigan State Univ., East Lansing, 
MI (United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89PC89777. Order Num- 
ber DE91016577. Source: OSTI; NTIS; GPO Dep. 

Work during the seventh quarter of the grant study on coal hy- 
drogasification period has involved study of several additional 
aspects of coal hydrogasification as well as improvements in ex- 
perimental apparatus and procedures. Work has involved analysis 
of surface active area; effect of hydrogen chemisorption and pre- 
treatment of chars prior to gasification. 4 figs. 
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25604 (DOE/PC/89786-T4) A novel process for methanol 
synthesis: Progress report, March 1, 1991—May 31, 1991. Tier- 
ney, J.W.; Wender, |. Pittsburgh Univ., PA (United States). Dept. of 
Chemical and Petroleum Engineering. [1991]. 19p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract FG22- 
89PC89786. Order Number DE91016543. Source: OSTI; NTIS; 
GPO Dep. 

A bench-scale reactor is being used to conduct studies of the 
conversion of synthesis gas to methanol by a novel process. In 
previous reports, we provided evidence for a two step reaction in 
series, the carbonylation reaction taking place in a non-equilibrium 
film surrounding the Cu-chromite surface, and the hydrogenolysis 
reaction taking place on the surface of the Cu-chromite. The syner- 
gism between the two catalysts enhances the rate of methanol 
formation. In this quarter we looked at the different alkali methox- 
ides (Na, K, Rb, Cs) in conjunction with Cu-chromite. KOMe was 
found to be the most active. We also examined the effect of water 
in the feed in an effort to explain the increased tolerance of the 
process of small amounts of water in the reaction mixture. Up to 
1% water can be easily tolerated by the process. 9 refs., 2 figs. 


25605 (DOE/PC/89876-T2) Biological production of ethanol 
from coal: Task 3 report: Enhancing ethanol concentra- 
tion/ethanol recovery studies. Arkansas Univ., Fayetteville, AR 
(United States). Dept. of Chemical Engineering. Mar 1991. 106p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89876. Order Number DE91014808. Source: 
OSTI; NTIS; GPO Dep. 

Researchers at the University of Arkansas have concentrated on 
a biological approach to coal liquefaction, starting with coal-derived 
synthesis gas as the raw material. Synthesis gas, a mixture of CO, 
Hz, COz, CH, and sulfur gases, is first produced using traditionai 
gasification techniques. The CO, COz and He are then converted 
to ethanol using a bacterial culture of Clostridium ljungdahlii. C. 
ljungdahlii was initially isolated from animal waste at the University 
of Arkansas. The bacterium converts CO, CO. and Hp, to ethanol 
and acetate. Ethanol is the desired product if the resultant product 
stream is to be used as a liquid fuel. However, under normal oper- 
ating conditions, the “wild strain” produces acetate in favor of 
ethanol in conjunction with growth in a 20:1 molar ratio. Several fac- 
tors have been identified that cause the culture to produce ethanol 
in favor of acetate. These factors include manipulation of the nutri- 
ents composition and concentration, the addition of reducing 
agents or sporulating agents to liquid medium and reduction of the 
medium pH. Many of these techniques have been demonstrated in 
batch and continuous culture, both individually and together as 
multiple parameter experiments. Manipulation of these parameters 
has led to the realization that acetate is produced in conjunction 
with growth and energy production, whereas ethanol is produced 
when growth is minimized and when energy is used instead of pro- 
duced. The parameters that enhance ethanol production suppress 
growth and/or produce energy for ultimate use by the cell during 
ethanol production. The purpose of this report is to present the re- 
sults of studies aimed at increasing the ethanol concentration in 
batch and continuous culture. 31 refs., 50 figs., 6 tabs. 


25606 (DOE/PC/89877-6) Catalyst dispersion and activity 
under conditions of temperature-staged liquetaction: Techni- 
cal progress report, January 1991—March 1991. Davis, A.; 
Schobert, H.H.; Mitchell, G.D.; Artok, L. Pennsyivania State Univ., 
University Park, PA (United States). Energy and Fuels Research 
Center. Jun 1991. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89877. Order Number 
DE91016602. Source: OSTI; NTIS; GPO Dep. 

Objectives of this research are (1) to investigate the use of 
highly dispersed catalysts for the pretreatment of coal by mild hy- 
drogenation, (2) to identify the active forms of the catalysts under 
reaction conditions and (3) to clarify the mechanisms of catalysis. 
The experimental program will focus upon the development of ef- 
fective methods of impregnating coal with catalysts, evaluating the 
conditions under which the catalysts are most active and establish- 
ing the relative impact of improved impregnation on conversion and 
product distributions obtained from coal hydrogenation. Four cata- 
lyst materials have been selected for this investigation: ammonium 
tetrathiomolybdate, ferrous sulfate, molybdenum hexacarbonyl, and 
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iron pentacarbonyl. Results are presented for liquefaction experi- 
ments performed on pre-swollen coals with and without catalysts at 
275°C. 4 refs., 4 tabs. 


25607 (DOE/PC/89879-T4) High temperature ceramic mem- 
brane reactors for coal liquid upgrading: Quarterly report No. 
6, December 21, 1990—March 20, 1991. Tsotsis, T.T. University of 
Southern California, Los Angeles, CA (United States). Dept. of 
Chemical Engineering. [1991]. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-89PC89879. 
Order Number DE91016537. Source: OSTI; NTIS; GPO Dep. 

Ceramic membranes are a new class of materials, which have 
shown promise in a variety of industrial applications. Their mechan- 
ical and chemical stability coupled with a wide range of operating 
temperatures and pressures make them suitable for environments 
found in coal liquid upgrading. In this project we will evaluate the 
performance of Sol-Gel alumina membranes in coal liquid upgrad- 
ing processes under realistic temperature and pressure conditions 
and investigate the feasibility of using such membranes in a mem- 
brane reactor based coal liquid upgrading process. In addition, the 
development of novel ceramic membranes with enhanced catalytic 
activity for coal-liquid upgrading applications, such as carbon- 
coated alumina membranes, will be also investigated. 72 refs., 3 
figs. 


25608 (DOE/PC/89882-T1) Surtactant studies for coal liq- 
uetaction: Final report. Hsu, G.C. Jet Propulsion Lab., Pasadena, 
CA (United States). 20 Dec 1990. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al22-89PC89882. 
Order Number DE91016218. Source: OSTI; NTIS; GPO Dep. 

Objectives of this project include: select economical/practical 
surfactants for use in coal liquefaction; screen surfactants for the 
proposed work through simple laboratory screening tests; and 
check the survivability of the selected surfactants at 350°C and 
2000 psi using a 1-hour residence time for the thermal treatment in 
a stirred autoclave. Surfactant screening studies have shown the 
lignin sulfonate salt being the best candidate studied. Based upon 
the findings from the screening studies and practical considerations 
(e.g., potential cost, thermal survivability and recycling recovery), 
two surfactant choices in the anionic and nonionic categories were 
tested further in the autoclave reactor and engineering experiments 
at JPL. The goal of the autoclave work was to engineering experi- 
ments at JPL. The goal of the autoclave work was to determine the 
effects of surfactants on coal liquefaction performance and to test 
surfactant survivability. A eight of (8) autoclave experiments using 
100 grams of as-received coal were performed. Two commercial 
surfactant choices were evaluated. They were: Sodium Lignin Sul- 
fonate (LS) as a colloidal (heterogenous) surfactant of anionic type; 
and Triton X-100 (TRI) (trade name of a polyoxyethylated tert- 
octyphenol) as a liquid (homogenous) surfactant of nonionic type. 
Two additional reference tests were performed. 10 refs., 15 figs., 7 
tabs. 


25609 (DOE/PC/89902-T5) Molecular biological enhance- 
ment of coal desulfurization: Eighth quarterly technical 
progress report, [March—-May 1991]. Litchfield, J.H. (Battelle, 
Columbus, OH (United States)); Fry, |.; Wyza, R.E.; Palmer, D.T.; 
Zupancic, T.J.; Conkle, H.N.; Delgado, O.; Chakravanty, L.; Tuovi- 
nen, O.H. Battelle, Columbus, OH (United States). 14 Jun 1991. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89902. Order Number DE91016834. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to produce one or more microor- 
ganisms capable of removing the organic and inorganic sulfur in 
coal. The specific technical objectives of the project are to: Clone 
and characterize the genes encoding the enzymes of the “4S” 
pathway (sulfoxide/sulfone/sulfonate/sulfate) for release of organic 
sulfur from coal; return multiple copies of genes to the original host 
to enhance the biodesulfurization activity of that organism; transfer 
this pathway into a fast-growing chemolithotrophic bacterium; and 
conduct a batch-mode optimization/analysis of scale-up variables. 
This report presents the results of research at Battelle during the 
8th Quarterly Report period beginning on March 15, 1991. Major 
topics include: isolation of a marker gene for use in a thiobacillus 
ferrooxidans shuttle vector; electrotransformation of pseudomonas 
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ATCC19151 with broad host range vectors; and C18 dibeneothio- 
phene pathway analysis. 2 figs. 


25610 (DOE/PC/90005-T47) Liquid phase methanol La- 
Porte process development unit: Modification, operation, and 
support studies: Task 3.1: Alternative liquid media studies tor 
the liquid phase methanol process. Air Products and Chemicals, 
Inc., Allentown, PA (United States); Chem Systems, Inc., Tarry- 
town, NY (United States). 3 Jan 1991. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC90005. 
Order Number DE91014629. Source: OSTI; NTIS; GPO Dep. 
Various levels of graphite damage have been evaluated to estab- 
lish the degree of structural damage that the graphite core can 
sustain and still perform its functions and requirements. The ap- 
proach used was to (1) define the functions and requirements of 
the graphite core elements and (2) evaluate each function to deter- 
mine the damage levels that could prevent an element from 
performing its functions and requirements. The results from this 
study will be used to establish damage limits and allowable 
stresses for the core graphite structural design criteria. 3 refs. 


25611 (DOE/PC/90014—-T8) Upgrading of light Fischer- 
Tropsch products: Final report. Shah, P.P. UOP, Inc., Des 
Plaines, IL (United States). 30 Nov 1990. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
86PC90014. Order Number DE91011315. Source: OSTI; NTIS; 
GPO Dep. 

The upgrading of Fischer-Tropsch (F-T) light ends was studied at 
UOP in a program sponsored by the Pittsburgh Energy Technology 
Center of the US Department of Energy. The goal of the program 
was to increase the overall yield of marketable transportation fuels 
from the F-T upgrading complex by focusing on liquefied petroleum 
gas (LPG) and naphtha. An overview of the entire light-ends 
program is presented in this paper. Although this contract is specif- 
ically concerned with light products (C3-C,;), a separate 
DOE-sponsored program at UOP investigated the characterization 
and upgrading of the heavy end of the F-T product spectrum: F-T 
wax. An economic analysis of the light and heavy ends upgrading 
was performed to evaluate the conversion of F-T products to mar- 
ketable transportation fuels. 9 refs., 7 figs., 9 tabs. 


25612 (DOE/PC/90036—-T3) Synthesis of model compounds 
for coal liquetaction research: Quarterly report No. 3, Decem- 
ber 21, 1990—March 22, 1991. Asaro, M.F.; Bottaro, J.C.; 
Hirschon, A.S. SRI International, Menlo Park, CA (United States). 
May 1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90036. Order Number 

DE91016839. Source: OSTI; NTIS; GPO Dep. 

The objective of this project are to develop feasible 
synthetic routes to produce (1) 4(4'-hydroxy-5’,6’,7’,8’- 
tetrahydro-1'-naphthylmethyl)-6-methyldibenzothiop and (2) a 
1-hydroxynaphthalene-dibenzothiophene polymer. These com- 
pounds are thought to be representative of sulfur containing 
molecules in coal. The program is divided into three 
tasks, the first of which is a _ project work plan that 
we have already submitted. Tasks 2 and 3 are as 
follows: Synthesis of 4(4-hydroxy-5’,6’,7’,8’-tetrahydro- 
1’-naphthylmethyl)-6-methyidibenzothiophene and synthesis of 
1-hydroxynaphthalene-dibenzothiophene polymer linked by methy- 
lene bonds. 14 refs. 


25613 (DOE/PC/90312-T2) Hot gas desulfurization with 
sorbents containing oxides of zinc, iron, vanadium and 
copper: Quarterly technical progress report, October 1, 1990— 
December 31, 1991. Akyurtlu, A. Hampton Univ., VA (United 
States). Dept. of Engineering. Apr 1991. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90312. Order Number DE91016828. Source: OSTI; NTIS; 
GPO Dep. 

The main objective of this research is to evaluate the desulfur- 
ization performance of novel sorbents consisting of different 
combinations of zinc, iron, vanadium and copper oxides; and to de- 
velop a sorbent which can reduce H2S levels to less than 1 ppmv, 
which can stabilize zinc, making operations above 650°C possible, 
and which can produce economically recoverable amounts of 





elemental sulfur during regeneration. This objective will be accom- 
plished by evaluating the sorbent performance using fixed-bed and 
TGA experiments supported by sorbent characterization at various 
reaction extents. 1 tab 


25614 (DOE/PC/90313-T2) Advanced, soluble hydrolique- 
faction and hydrotreating catalysts: Quarterly report No. 3, 
January 8, 1991—March 7, 1991. Laine. R.M. (Michigan Univ., Ann 
Arbor, Mi (United States). Dept. of Materials Science and Engi- 
neering); Stoebe, T. Washington Univ., Seattle, WA (United 
States). Dept. of Materials Science and Engineering. 8 May 1991. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90313. Order Number DE91016802. Source: 
OSTI; NTIS; GPO Dep. 

Present efforts to convert coal to fuels by direct hydroliquefaction 
suffer from being two stage direct processes, requiring high tem- 
peratures (>400°) and high hydrogen pressures (= 2000 psia) to 
effectively convert coal to a liquid and then to synfuels or petro- 
chemical feedstocks. The need for high Hz pressures results in 
excessive consumption of Hz and an over-hydrogenated (lower 
quality) product. For a synfuels from coal process to be economi- 
cal, all facets of the process must be made as efficient as possible. 
Improved control of reaction temperatures, Hz pressures and con- 
sumption can provide significant improvements in efficiency and 
economy. All three areas are potentially controllable through care- 
ful selection of liquefaction catalysts. The purpose of the present 
program is to develop soluble analogs of surface confined catalysts 
that can be impregnated directly into the coal structure at low tem- 
peratures. This approach should avoid problems related to surface 
area dependence, a two phase (surface-liquid) reaction system 
and, mass transport limitations. Heteropolyanions (HPAs) offer the 
opportunity to develop soluble forms of surface confined catalysts. 
HPAs, are inexpensive, well-characterized, water soluble metal ox- 
ide clusters, e.g. [EM;2049/*~ where E = Si or P and M = Mo or 
W. The program consists of three major tasks: (1) Preparation of 
candidate HPA precatalysts; (2) HDN and HDO modeling studies 
and, (3) Direct liquefaction studies. 4 figs. 


25615 (DOE/PC/90533—16) Deactivation by carbon of iron 
catalysts for indirect liquetaction: Final technical progress re- 
port for the period September 16, 1986— September 15, 1990. 
Bartholomew, C.H. Brigham Young Univ., Provo, UT (United 
States). 14 Feb 1991. 46p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-86PC90533. Order Num- 
ber DE91011276. Source: OSTI; NTIS; GPO Dep 

Progress is reported for a four-year fundamental investigation of 
carbon formation and its effects on the activity and selectivity of 
promoted iron catalysts for FT synthesis, the objectives of which 
were to (1) determine rates and mechanisms of carbon 
deactivation of unsupported Fe and Fe/K catalysts during CO hy- 
drogenation and (2) model the global rates of deactivation at the 
surface of the catalyst for the same catalysts. A computer- 
automated reactor system to be used in the kinetic and 
deactivation studies was designed, constructed and tested. Kinetic 
data for CO hydrogenation on unsupported, unpromoted iron, 99% 
Fe/1% AloO3, and K-promoted 99% Fe/1% Al2O3 catalysts were 
obtained as functions of temperature, reactant particle pressures 
and time. The activity/selectivity and kinetic data are consistent 
with those previously reported for supported, unpromoted and pro- 
moted iron. Two kinds of deactivation were observed during FT 
synthesis on these samples: (1) loss of surface area after reduc- 
tion of unsupported, unpromoted iron at 400°C and (2) loss of 
activity with time due to carbon deposition, especially in the case 
of K-promoted 99% Fe/1% A1203. Deactivation rate data were ob- 
tained for CO hydrogenation on promoted Fe as a function of time, 
temperature, and H2/CO ratio. 50 refs., 24 figs., 5 tabs. 


25616 (ETDE/JP-mf—1513183, pp. 9-13) Research and de- 
velopment of coal liquetaction technology (development of 
bituminous coal liquetaction technology).: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot pliant. 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
364p. (in Japanese). In 1989 NEDO annual summary of studies. 
(1): Coal and geothermal energy development. Order Number 
DE91513183. Source: OSTI; NTIS (US Sales Only). 
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Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives. work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop coal liquefaction using a 150td pilot plant 
operated under the NEDOL process, which includes basic and de- 
tailed design. construction and operation of the pilot plant. and 
research on scaling-up for the future commercial coal liquefaction 
plant. The research was on the stage of detailed design of the pilot 
plant in FY 1989. Based on the basic design, plan of research and 
development, and facility plan were investigated and the schedule 
was established. Detailed design of four main facilities, ie., slurry 
preparation, liquefaction, distillation, and solvent hydrotreating; and 
also of hydrogen recovery system were conducted. Furthermore, 
engineering data and informations of research and development 
trends in the foreign countries, which were effective for the pilot 
plant operation, werecoliected. 


25617 (ETDE/JP-mf—1513183, pp. 14-22) Research and de- 
velopment of coal liquefaction technology (development of 
bituminous coal liquefaction technology).: Supporting re- 
search for pilot plant (research by test plant, research on 1t/d 
process supporting unit (PSU)). New Energy Development Orga- 
nization, Tokyo (Japan). Oct 1990. 364p. (in Japanese). In 1989 
NEDO annual summary of studies. (1): Coal and geothermal en- 
ergy development. Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to support the research and development of the coal 
liquefaction under the NEDOL process using a 1t/d process sup- 
porting unit (PSU), which includes the verification of stability and 
overall operability of the process through design, construction, and 
operation of the PSU. The research was on the stage of operation 
study of the PSU in FY 1989. Based on the previous operation 
study, some improvements were conducted, such as the installa- 
tion of wet gas meter and the multiplicity of let-down-valve. In order 
to investigate the optimum operation condition of the NEDOL pro- 
cess, the slurry operations of PSU were successfully performed for 
the total of 200 days (50 days/Runx4 Runs) using Wandoan coal 
as a feedstock. Consequently, the influence of operation condition 
on the product yields was illustrated. Various kinds of problems oc- 
curred during operation were also solved. 5 figs. 


25618 (ETDE/JP-mf—1513183, pp. 23-26) Research and de- 
velopment of coal liquefaction technology (development of 
bituminous coal liquefaction technology).: Supporting 
research for pilot plant (research by test plant, studies on op- 
timum coal preparation for liquefaction plant). New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 364p. (in 
Japanese). In 1989 NEDO annau! summary of studies. (1).: Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the re- 
search and development were described. The purpose of the 
research is to evaluate pretreated coals by investigating their lique- 
faction characteristics to improve an economic benefit of the 
bituminous coal liquefaction process. In FY 1989, for the Montana 
coal and its processed products by specific gravimetric deashing 
and water extraction separation under carbon dioxide atmosphere, 
and the Taieiyo coal and its processed product by oil agglomera- 
tion separation, the properties, the liquefaction characteristics, and 
the resid viscosities before and after pretreatments were illustrated. 
The liquefaction characteristics of the mixtures of Battle River coal 
and Illinois (number sign) 6 seam coal were also provided. Conse- 
quently, it was shown that the petrographically reactive 
components increased and the ash minerals decreased by the pre- 
treatments of coals. It was also shown that the pretreated coals 
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gave 1 to 2wt% more oil yields and 1 to 3wt% less resid yields 
compared with those of original coals. 2 figs.. 2 tabs. 


25619 (ETDEJP-mf—1513183. pp. 27-29) Research and de- 
velopment of coal liquefaction technology (development of 
bituminous coal liquefaction technology).: Supporting re- 
search for pilot plant (research by test plant, fundamental 
studies for the NEDOL process improvement). New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 364p. (In 
Japanese). In 1989 NEDO annua/ summary of studies. (1).: Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTI: NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to evaluate the optimization of NEDOL process and the 
upgrading of coal liquefaction products by investigating the im- 
provement of distillate distribution in the process to improve a 
performance and an economic benefit of the process. In FY 1989, 
the influences of coal size, hydrogenation severity of solvent, and 
solvent-to-coal ratio were investigated through the autoclave tests 
using the Battle River coal. Consequently. it was illustrated that the 
oil yield increased in the liquefaction reaction process as well as 
the light oil yield increased in the solvent hydrogenation process by 
increasing hydrogenation severity of solvent in the solvent hydro- 
genation process. Furthermore, on the basis of results obtained, 
the improvement of distillate distribution was discussed. 3 figs. 


25620 (ETDE/JP-mf—1513183, pp. 30-41) Research and de- 
velopment of coal liquefaction technology (development of 
bituminous coal liquefaction technology).: Supporting 
research for pilot plant (research by small scale apparatus, ex- 
perimental study on coal liquetaction by bench scale unit). 
New Energy Development Organization. Tokyo (Japan). Oct 1990. 
364p. (In Japanese). In 1989 NEDO annual summary of studies. 
(1).: Coal and geothermal energy development. Order Number 
DE91513183. Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to clarify the liquefaction characteristics of various coals 
and the optimum operation condition by using a continuous bench 
scale unit (BSU) to improve a performance of NEDOL bituminous 
coal liquefaction process. In FY 1989, the influences of reaction 
temperature and gas/liquid ratio were investigated using the Wan- 
doan coal as a feed for clarifying the optimum operation condition. 
Liquefaction tests of high concentration slurry and deashed coal 
were also conducted using the Wandoan coal feed for enhance- 
ment of process performance. Furthermore, the liquefaction 
characteristics of the Tienju coal from China by the BSU were pre- 
sented. Properties of coal slurry and effects of n-paraffin in solvent 
were preliminarily investigated. The results of 11 runs under the 
different conditions were comparatively analyzed. 6 figs., 2 tabs. 


25621 (ETDE/JP-mf-1513183, pp. 42-50) Research and de- 
velopment of coal liquefaction technology (development of 
bituminous coal liquefaction technology).: Supporting re- 
search for pilot plant (research by small scale apparatus, 
study on catalytic hydrogenation of solvent). New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 364p. (in 
Japanese). In 1989 NEDO annaul summary of studies. (1): Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to investigate the cause of deterioration of activity of 
hydrogenation catalyst and the improvement of the catalyst for in- 
creased ranks of coal, and to investigate the deactivation behavior 
and regeneration process of n-paraffin hydrocracking catalyst and 
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the improvement of the catalyst. In FY 1989, the hydrogenation 
catalyst was successfully improved through the detailed analysis of 
used catalyst. the morphological analysis of iron contained in sol- 
vent, the evaluation of industrial application of improved 
hydrogenation catalyst, the investigation of optimum addition of sul- 
furizing agent to feed solvent. and the detailed analysis of polar 
components in recycle solvent for Illinois coal liquefaction. Zeolite 
catalyst for hydrocracking of n-paraffin was also successfully im- 
proved through the analysis of used catalyst and the investigation 
of regeneration process of used catalyst. 7 figs., 1 tab. 


25622 (ETDE/JP-mf-1513183, pp. 51-60) Research and de- 
velopment of coal liquefaction technology (development of 
brown coal liquefaction technology).: Study operation by pilot 
plant (development of a 50t/d pilot plant). New Energy Develop- 
ment Organization, Tokyo (Japan). Oct 1990. 364p. (In Japanese). 
In 1989 NEDO annual summary of studies. (1).: Coal and geother- 
mal energy development. Order Number DE91513183. Source: 
OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989. and future tasks of the 
research and development were described. The purpose of the re- 
search is to demonstrate the performance and reliability of the 
two-stage hydrogenation brown coal liquefaction process through 
construction and operation of a 50 ton/day pilot plant in Australia 
as a means of developing the brown coal liquefaction process in 
Victoria, Australia in accordance with the agreement reached be- 
tween the Governments of Japan and Australia at the Energy 
Research and Development Conference in November 1980. The 
research was on the stage of integerated operation of the pilot 
plant in FY 1989. Through two integrated operation runs, a high 
liquefied oil operation over 50% yield and a continuous long-term 
operation over 1,000-hour were successfully performed. In addition, 
de-ashing performance less than 1,000 ppm ash was attained with 
modification to a two-stage settler system and improvement of op- 
erating technology. Furthermore, the progress of operation support 
works and inspection and modification stage was illustrated. 


25623 (ETDE/JP-mf-1513183, pp. 61-83) Research and de- 
velopment of coal liquefaction technology (development of 
brown coal liquefaction technology).: Research on support for 
pilot plant (research on optimum operating conditions, reac- 
tion equipment, and its characteristics; research on prevention 
of operating troubles; and analysis and evaluation of distil 
lates, and research on relation between properties of distillates 
and operating conditions during secondary hydrogenation 
section). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 364p. (In Japanese). In 1989 NEDO annual summary of 
studies. (1).: Coal and geothermal energy development. Order 
Number DE91513183. Source: OSTI; NTIS (US Sales Only). 

Annual! results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to support the development of a 50-ton/day blown coal 
liquefaction pilot plant using a process development unit (PDU) for 
obtaining various data of determination of operational factors and 
analyzing the pilot plant’s operating data required for the develop- 
ment. In FY 1989, through the investigation of the cause of trouble 
observed in full-scale operation, Run-6 of the pilot plant and the 
support for the operation, Run-7, the process evaluation and the 
comprehensive process optimization were conducted. The mecha- 
nism of scale formation was also investigated by the analysis of 
scale formed in the pilot plant. The hydrogenation was investigated 
through the analysis of primary and secondary liquefied oils ob- 
tained from the pilot plant. 11 figs., 2 tabs. 


25624 (ETDE/JP-mf—1513183, pp. 84-90) Research and de- 
velopment of coal liquefaction technology (general research 
tor fundamental technology).: Development of machinery and 
materials for plant (development of materials, evaluation of ad- 
vanced materials by exposure in coal liquetaction pilot plant). 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 





364p. (In Japanese). In 1989 NEDO annual summary of studies. 
(1).: Coal and geothermal energy development. Order Number 
DE91513183. Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the research 
and development were described. The purpose of the research is 
to evaluate advanced materials, such as organic, inorganic, metal- 
lic, and composite materials, as materials for coal liquefaction plant 
equipment which is subjected to erosion and corrosion, and to ver- 
ity the effectiveness of materials, which was evaluated as being 
superior, through the exposure test using a process supporting unit 
and a pilot plant. In FY 1989, the fracture toughness properties of 
alumina titania, which performed well in the thermal shock resi- 
dence test, were presented. The performance of various specimens 
was also investigated through the hydrogen permeability test and 
the sulfide erosion/corrosion residence test, the steam diffusion 
test, and stress relaxation test. Furthermore, a concrete procedure 
of exposure tests in the process supporting unit was planned. 


25625 (ETDE/JP-mf-1513183, pp. 91-99) Research and de- 
velopment of coal liquefaction technology (general research 
tor fundamental technology).: Development of machinery and 
materials for plant (development of machinery, development of 
slurry letdown valves). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 364p. (in Japanese). In 1989 NEDO 
annual summary of studies. (1): Coal and geothermal energy de- 
velopment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to-develop slurry letdown valves and slurry flow meters 
for use in a large-scale coal liquefaction plant through material 
tests in laboratories and field tests in the process supporting unit 
and the pilot plant. In FY 1989, eight kinds of coated materials 
were selected as the candidate materials, in which the cemented 
carbides with ultra-fine grain was employed as a substrate mate- 
rial. Anti-erosion characteristics of the coated materials were 
evaluated by the measurements of erosion on the surface of speci- 
men using a surface roughness tester by means of the tracer 
method. Erosion of the specimens were illustrated through the 
cabitation test/iow angle slurry erosion test, the high speed water- 
Al2Ox3 slurry jet erosion test, and the high speed air Sic powder jet 
erosion test. 5 figs., 1 tab. 


25626 (ETDE/JP-mf-1513183, pp. 100-104) Research and 
development of coal liquefaction technology (general research 
for fundamental technology).: Study of preparation technology 
for coal gasification (coal selection for conversion). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 364p. 
(In Japanese). In 1989 NEDO annual summary of studies. (1).: 
Coal and geothermal energy development. Order Number 
DE91513183. Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the re- 
search and development were described. The purpose of the 
research is to determine the properties of feedstock coals for lique- 
faction, to relate the above to the liquefaction potentials of the 
coals, to characterize the residue from NEDOL process liquefaction 
as a gasification feed, and to provide a basis for selection of feed- 
stocks to permit more effective conversion. In FY 1989, the 
relationship between coal properties and hydrogenation character- 
istics was analyzed for 44 samples collected from 32 coal mines. 
Hydrogenation characteristics of the feedstocks for the bench scale 
unit (BSU) were also presented. Consequently, it was shown that 
n-paraffin contents in prodeced oils from the BSU tests increased 
with increasing exinite contents of original coals. Furthermore, the 
resources and geology of the Sydney basin and the Moreton basin 
in the eastern Australia wereprovided. 
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25627 (ETDE/JP-mf-1513183, pp. 105-107) Research and 
development of coal liquefaction technology (general research 
tor fundamental technology).: Coal type selection studies 
(coal selection studies for Chinese coal liquefaction). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 364p. 
(In Japanese). In 1989 NEDO annual summary of studies. (1).: 
Coal and geothermal energy development. Order Number 
DE91513183. Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the re- 
search and development were described. The purpose of the 
research is to obtain the coal properties and liquefaction character- 
istics data through the liquefaction tests of Chinese coals in China, 
and to provide a basis for selection of feedstocks. In FY 1989, the 
liquefaction characteristics of the Fuxin Qinghemen and the 
Chifeng Yuanbaoshan coals were presented based on the once 
through and solvent recycle operations using a bench scale unit. 
Detailed analysis of the coal-derived oil samples were conducted in 
Japan. Consequently, both oils presented similar properties. How- 
ever, the paraffin content in the product oil from the Fuxin 
Qinghemen coal was slightly higher than that from the Chifeng 
YuanbAoshan coal. In addition, some apparatuses, such as an 
autoclave, a simple distilling apparatus, and a distillation gas chro- 
matograph, were installed in Beijin. 


25628 (ETDE/JP-mf—1513183, pp. 108-110) Research and 
development of coal liquefaction technology (general research 
for fundamental technology).: Utilization and upgrading tech- 
nology of coal derived products (development of technology 
of upgrading of coal derived distilates and blending with coal, 
study on catalysts for upgrading of coal derived distillates). 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
364p. (In Japanese). In 1989 NEDO annual summary of studies. 
(1). Order Number DE91513183. Source: OSTI; NTIS (US Sales 
Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop new catalysts suitable for refining coal derived 
liquid, such as naphtha, kerosene, and gas oil, which are produced 
in the liquefaction process currently under development in Japan. 
In FY 1989, was designed such catalyst having hydrogenation 
function of aromatic ring which is an element required for reaction 
of coal derived liquids, and also having hydrocracking function 
which creaves aromatic ring. Based on the catalyst design guide- 
line, high metal content catalysts, such as Ni-Mo and Ni-W 
systems, and noble metal contained catalysts were prepared for 
the preliminary screening test. The guideline of catalyst preparation 
for continuous screening unit was presented by measuring funda- 
mental physical properties, such as specific surface area, pore 
volume, etc. The catalysts were evaluatedthrough the batch test, 
the continuous test, and the short term life test. 


25629 (ETDE/JP-mf-1513183, pp. 111-114) Research and 
development of coal liquefaction technology (general research 
tor fundamental technology).: Utilization and upgrading tech- 
nology of coal derived products (development of technology 
tor separation and utilization of heteroatomic compounds from 
coal derived liquids). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 364p. (in Japanese). In 1989 NEDO 
annual summary of studies. (1).: Coal and geothermal energy de- 
velopment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the re- 
search and development were described. The purpose of the 
research is to develop an efficient process for separating het- 
eroatomic compounds from coal-derived liquids, and to investigate 
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their effective usage. In FY 1989. the compositions of the het- 
eroatomic compounds in coal-derived liquids were analyzed in 
detail. Consequently, as the conditions of hydrogenation became 
more severe, the concentration of phenols was decreased, but de- 
composition of dibenzofuran was found to be difficult. It was also 
shown that acidic components, which mainly consisted of phenol, 
cresols, and Co-phenols, were comprised 20 to 40% in each of the 
coal-derived liquids, and that basic components were contained up 
to about 4% in each of the coal-derived liquids. Furthermore, the 
separation of heteroatomic compounds from coal-derived liquids 
was investigated through thepreliminary experiments, such as acid/ 
alkali extraction, solvent extraction, super critical gas extraction, 
high pressure crystallization, etc. 


25630 (ETDE/JP-mf-1513183, pp. 115-132) Research and 
development of coal liquefaction technology (general research 
for fundamental technology).: Utilization and upgrading tech- 
nology of coal derived products (development of technology 
of upgrading of coal derived distillates and blending with 
petroleum). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 364p. (In Japanese). In 1989 NEDO annual 
summary of studies. (1).: Coal and geothermal energy develop- 
ment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop a coal-derived liquids refining technology 
which is the most adaptable to the liquid fuel refining technologies 
of Japan and the utilization system thereof, and to develop a re- 
fined product utilization technology. In FY 1989, the hydrogenation 
of raw naphtha and the upgrading of full range oil, which were de- 
rived from the Run-6 operation of the brown coal liquefaction pilot 
plant, were performed, and the results obtained were compared 
with those obtained from bituminous coal-derived liquids. End use 
application performance of gasoline sample, which was refined and 
upgraded from the brown coal-derived naphtha by the bench scale 
plant, was evaluated using an engine with 2,000cc displacement at 
constant and accelerating speed conditions. In addition, the results 
of the hydrotreatment of kerosene and gas oil fraction and the hy- 
drotreating on the first section and hydrocracking on the second 
section of middie distillates from brown coal-derived liquid were il- 
lustrated. 27 figs., 9 tabs. 


25631 (ETDE/JP-mf-1513183, pp. 133-139) Research and 
development of coal liquefaction technology (general research 
for fundamental technology).: Study of preparation technology 
for coal gasification (development of coal conversion technol- 
ogy data processing system). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 
1989 NEDO annual summary of studies. (1).: Coal and geothermal 
energy development. Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop a data control system for coal gasification and 
liquefaction technologies as well as a data collection and process- 
ing system for the pilot plant operation and its supporting research, 
and to utilize the obtained data effectively by carrying the research 
forward to the next step including the conceptional design of a 
commercial plant. In FY 1989, the functions required for the basic 
database were analyzed, and the hardware and software specifica- 
tions for the system were compiled. In addition, the data storage 
structure was made into a stratified structure based on the analysis 
of the data types obtained from various experimental plants and 
the flow of data processing. Furthermore, a tentative plan of the 
hardware/software structure for the system was proposed, by 
which the basic design of the system was completed. 4 figs. 


25632 (ETDE/JP-mf-1513183, pp. 140-148) Research and 
development of coal liquefaction technology (general research 
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tor tundamental technology).: Technologies for preservation 
of the environment (study on toxicological and environmental 
effects of liquefied coal). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 1989 NEDO 
annual summary of studies. (1).: Coal and geothermal energy de- 
velopment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the research 
and development were described. The purpose of the research is 
to ensure the health of workers in coal liquefaction plants and es- 
tablish public acceptance levels in the processing of coal-derived 
liquids through the investigation of toxicological and environmental 
safety on coal-derived liquids using laboratory animals. In FY 1989, 
for total fractions, light liquid, medium liquid, and/or heavy liquid 
derived from the integrated operations in the brown coal liquefac- 
tion pilot plant, acute inhalation toxicity tests, acute dermal 
irritation/corrosion tests, photosensitized dermal irritation tests, re- 
peated dose toxicity tests, mutagenicy tests using microorganism 
and chromosomes, biodegradability tests, and fish, acute toxicity 
tests were conducted. In addition, the major toxic compounds were 
analyzed for these various coal-derived liquids. The results were 
presented and the toxicities were evaluated. 2 tabs. 


25633 (ETDE/JP-mf-1513183, pp. 149-152) Development of 
technology tor entrained flow coal gasification combined cycle 
power generation.: Development and construction of a 200t/d 
pilot plant for entrained flow coal gasification combined cycle 
power generation technology. New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 1989 
NEDO annua/ summary of studies. (1).: Coal and geothermal en- 
ergy development. Order Number DE91513183. Source: OST]; 
NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop an entrained flow coal gasification combined 
cycle power generation system for the expansion of coal utilization, 
which is expected to improve heat efficiency and environmental ac- 
ceptability and is also considered to surpass operational capability, 
flexibility to various coals, and easy scale up. In FY 1989, through 
preliminary gasification tests using a 2t/d gasifier, the fundamental 
data were presented concerning the basic gasification characteris- 
tics and slag discharge characteristics which were necessary to 
investigate the optimum operating conditions of the 200t/d gasifica- 
tion pilot plant. The installation of the large-sized equipments, such 
as gasifier facility, gas clean up facilities, gas turbine, total control 
system, safety and environmental facilities, civil and buildings, etc., 
has started at the pilot plant site. 1 fig. 


25634 (ETDE/JP-mf-1513183, pp. 153-158) Development of 
technology for entrained flow coal gasification combined cycle 
power generation.: Support research for the development of 
200t/d entrained flow coal gasification combined cycle power 
generation pilot plant. New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 1989 NEDO 
annual summary of studies. (1).: Coal and geothermal energy de- 
velopment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to provide data for the construction, operation and 
maintenance of the 200t/d entrained flow coal gasification com- 
bined cycle power generation pilot plant through the investigation 
using the 40t/d test plant at Yubari, which consists of fluidized bed 
gasifier, hot dry desulfurizer, hot dry dedusting facility, and element 
test device for gas turbine. In FY 1989, three runs, 340 hours in to- 
tal, of gasification on the Blair Athol coal from Australia were 





made, including two steady runs that continued for 161 and 162 
hours to supply the required quantity of stable-quality gas to the 
cleanup-test unit. Furthermore, the results of stable test of hot dry 
desulfurization for 281 hours in total and hot dry dedusting for 269 
hours in total were illustrated. 2 tigs. 


25635 (ETDE/JP-mf-1513183, pp. 159-160) Research and 
development of technology for entrained flow coal gasification 
combined cycle power generation.: Study of preparation tech- 
nology for coal gasification (study on treatment method of 
coal and vacuum bottoms used as gasifier feedstock). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 364p. 
(in Japanese). In 1989 NEDO annual summary of studies. (1).: 
Coal and geothermal energy development. Order Number 
DE91513183. Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to investigate the treatment method of coal and coal 
liquefaction vacuum bottoms used as the coal gasifier feedstock, 
and to investigate the transportation and storage system of coal 
and the suppression of spontaneous ignition of coal in the out-door 
storage for the safety of coal treatment. In FY 1989, the recovery 
of oil from the vacuum bottoms by the thermal decomposition pro- 
cess using the Wandoan coal, and the gasification of the char from 
the thermal decomposition process were performed. The removal 
of iron compounds in the vacuum bottoms, and the gasification of 
middling coal were also investigated using the Wandoan and the 
Illinois (number sign)6 coals. Furthermore, the transportation and 
storage tests for the Wandoan and Illinois (number sign)6 coals 
were conducted, and the out-door test and the coating type agent 
test were also conducted using the Taiheiyo coal concerning the 
suppression of spontaneous ignition of coal. 


25636 (ETDE/JP-mf-1513356, pp. 5-21) Development of 
bituminous coal liquefaction technology.: Research and devel- 
opment using 1 t/d process supporting unit. Kobayashi, M. 
(Nippon Steel Corp., Tokyo (Japan)). New Energy Development Or- 
ganization, Tokyo (Japan). Oct 1990. 465p. (in Japanese). In 
NEDO R and D reports.: 10th meeting for 1989 fiscal year. Order 
Number DE91513356. Source: OSTI; NTIS (US Sales Only). 

The present unit for the “NEDOL process” was operated for 200 
days in total by feeding it with design basis coal from Australia in 
the 1989 fiscal year to confirm that it is capable of carrying on sta- 
ble operation under specified normal conditions for a long period of 
time and examine to what extent the amount of each kind of reac- 
tion product is affected by changes in the condition of liquefying 
reaction. This operational research of the unit made it possible to 
estimate the optimal condition of liquefying reaction based on data 
showing the effects that the following quantities produced on yields 
of the reaction products; reaction temperature, reaction pressure, 
the amount of catalyst added to reactants, the ratio of the amount 
of gas to the amount of liquid in the reactor, and the f a of circulat- 
ing solvent. Moreover, the following matters were also examined; 
stabilizing the f a of circulating solvent by use of hydrogenizing sol- 
vent, the composition of solid products deposited in the reactor, 
and the variation with time in the concentration of n-paraffine con- 
tained in the circulating solvent. Furthermore, in connection with 
the research and development using the present unit, a brief de- 
scription is given of the improvement and perfection to be exerted 
on the equipment and a plan laid out for the 1990 fiscal year. 14 
figs., 6 tabs. 


25637 (ETDE/JP-mf-1513356, pp. 22-32) Development of 
brown coal liquefaction technology.: Advance in the project 
carried on in Australia. Nasu, H. (Nippon Brown Coal Requefac- 
tion Co. Ltd., Tokyo (Japan)). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 465p. (In Japanese). In 
NEDO R and D reports: 10th meeting for 1989 fiscal year. Order 
Number DE91513356. Source: OSTI; NTIS (US Sales Only). 

The present project is first outlined with reference to the follow- 
ing subjects; a huge amount of brown coal deposits in Victoria, the 
pilot plant capable of processing 50 t/d of coal, which has been 
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built at Morwell by Nippon Brown Coal Liquefaction Co.. the pro- 
cess of liquefaction that has been developed so as to become best 
fitted to the properties of brown coal occurring in this district. There 
is next a description of the results obtained by operational reseach 
of the pilot plant that was initiated in the year 1985 and entered the 
final stage in 1990. they are given as follows: first. liquefied oil can 
be obtained on a percentage of more than fifty by normal opera- 
tion; second, the plant is capable of carrying on stabie operation 
for more than 1000 hours; third, ash content in liquefied oil can be 
decreased to less than 1000 ppm: fourth, catalyst that works at the 
secondary hydrogenation stage and can stand long use has been 
developed: fifth, a dewatering technique has been developed, 
which works for coal slurry more effiently as compared with the 
conventional one. Furthermore, a brief account is given of how the 
cooperation of the Australian in the district for this undertakinghas 
been secured. 4 figs. 


25638 (ETDE/JP-mf—1513356, pp. 33-44) Development of 
coal liquefaction technology.: Technologies for separating 
phenols from liquefied oil and purifying them. Yoshimoto, M. 
(Nippon Steel Chemical Co. Ltd.. Tokyo (Japan)). New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 465p. (In 
Japanese). In NEDO R and D reports.: 10th meeting for 1989 fis- 
cal year. Order Number DE91513356. Source: OSTI; NTIS (US 
Sales Only). 

This paper is mainly concerned with technologies for separating 
effectively from liquefied oil those compounds that contain hetero 
atoms of elements such as oxygen, nitrogen and others (and are 
referred to as hetero compounds for brevity). There is first a 
description of the extraction of hetero compounds contained in liq- 
uefied oil by using several methods, including a case of elemental 
analysis. A description is next given of results obtained by examin- 
ing the following four methods in their capabilities of separating 
hetero compounds from liquefied oil, for instance, that derived from 
Battle River coal; a method using sodium hydroxide or sulfuric 
acid, a method using thermal water, a method using both methanol 
and water as the solvent, and a method using carbon dioxide as 
the supercritical fluid. It is noted that phenols can be extracted on 
a high percentage from the liquefied oil by means of the methods 
using sodium hydroxide and thermal water. Moreover, a brief ac- 
count is given of an experiment on the purification of p-ethyl 
phenol, which was performed by using an mixture of this and m- 
ethyl phenol.2 refs., 11 figs., 1 tab. 


25639 (ETDE/JP-mf—1513356, pp. 45-56) Development of 
entrained bed coal gasification power plant.: Advance in de- 
velopment of 200 t/d entrained bed gasification power plant. 
Kurihara, T. (Engineering Research Association for Integrated Coal 
Gasification Combined Cycle Power Systems, Tokyo (Japan)). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 465p. 
(In Japanese). In NEDO RF and D reports.: 10th meeting for 1989 
fiscal year. Order Number DE91513356. Source: OSTI; NTIS (US 
Sales Only). 

There is first a description of the system scheme and features of 
the 200 t/d coal gasification pilot plant under construction. The 
plant is composed mainly of a air blown entrained bed gasifier, a 
dry gas clean-up unit and a gas turbine unit. The gasifier consists 
of two chambers, to each of which both pulverized coal and air can 
be fed independently of the other. The gas clean-up unit is a flu- 
idized bed desulturizer combined with a dust collector of granular 
filter type. The turbine unit is made up of a 12.5 MW simple cycle 
gas turbine and a testing stand with full pressure full scale com- 
bustor. A description is next given of research on the present pilot 
plant that was conducted in the 1989 fiscal year. The following 
matters were studied at separate institutions; gasification character- 
istics of specified kinds of coal, workings of the gas clean-up 
system and the combustor mentioned above, and the overall con- 
trol system of the plant. Furthermore, the progress of construction 
work of the plant is described by enumerating installation work of 
each part of the equipment. 6 figs., 4 tabs. 


25640 (ETDE-mf-—1515542) Development of hot gas filters 
made of silicon carbide based on the coat-mix procedure. 
Final report. Basalt Feuertest GmbH, St. Augustin (Germany); He- 
imbach (T.J.) GmbH und Co. KG, Dueren (Germany); Seilstorter 
GmbH und Co., Haag-Winden (Germany); Forschungszentrum 
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Juelich GmbH (Germany): Technische Univ. Berlin (Germany): 
Bundesministerium fuer Forschung und Technologie. Bonn (Ger- 
many). [1991] 100p. (In German). Contract BMFT 03M2001D7. 
Order Number DE91515542. Source: OSTI: NTIS (US Sales Only). 

Hot gas filters of SiC have been developed in laboratory scale 
as disks and in production scale as cylinders. Main goals of the 
material development were the production of suitable granulates. 
shaping. and the reproducible production of cylinders. The effi- 
ciency of the filters have been tested in two filter-plants up to 
950deg C. The behaviour of the filter elements in a bypass of a 
power station have been investigated in a further test experiment. 
The filter material has been found uneffected by high temperatures 
and changes of temperature. The filter grade was measured to be 
> 99%. Investigations of the corrosion behavior have accompanied 
the developmental work. (orig.). 


25641 (NEDO-P-8906) Survey on co-processing develop- 
ment trend in foreign countries.: Report of Result. New Energy 
Development Organization, Tokyo (Japan). Mar 1990. 77p. (In 
Japanese). Order Number DE91523098. Source: OSTI: NTIS (US 
Sales Only). 

Pacific Rim region development trend was surveyed of coal and 
oil co-processing (CP) technology. Replying to lightening in weight 
of oil product to be demanded, the CP enables heavy oil, and oil 
sand and other superheavy oils to be treated, and is wide in appli- 
cation range. Coal liquefaction technology, utilizable also to the 
heavy oil decomposition,can be made to also form a part of oil re- 
fining process. Judging from hydrogen balance in the oil refinery, 
cost can be lowered for the production of coal liquefaction use hy- 
drogen. Plan can be made with lowering in investment amount, 
freeing from cycle solvent, heightening in quality of product, height- 
ening in yield, etc., which lowers also the total cost more than that 
in case of single treatment. Also environmentally, low quality re- 
sources can be converted to non-pollution fuel, which is regarded 
as a clean coal technogy. In Canada, Australia, China and other 
coal producing Pacific Rim countries, commercialization of CP is 
higher in possibility of being realized than that of single coal lique- 
faction. Technologically contributing for those coal and oil producing 
countries, Japan must contribute to amplification in resources to be 
utilized, secured maintenance of energy and stabilization in de- 
manding structure of the partner countries. 17 figs., 36 tabs. 


25642 (ORNL/Sub-—79-07862/02) Material property develop- 
ment for refractories. Shin, S. (Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Dept. of Civil Engineering); Buykukoturk, O. 
Oak Ridge National Lab., TN (United States); Massachusetts Inst. 
of Tech., Cambridge, MA (United States). Dept. of Civil Engineer- 
ing. May 1990. 189p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91014979. Source: OSTI; NTIS; GPO Dep. 

Submitted by S. Shin to Massachusetts Inst. of Tech., Cam- 
bridge. 

The application area of this research is the analysis and design 
for high temperature high pressure vessels, with a focus on slag- 
ging coal gasifiers. Objectives are (1) to characterize the short-term 
compressive behavior of refractories at elevated temperatures, (2) 
to expand and refine the existing data, and (3) to develop a model 
for predicting creep behavior of refractories at elevated tempera- 
ture. The focus was on refractory materials for slagging coal 
gasifier linings. Four categories of refractory materials were chosen 
for examination. Those are dense brick, dense castable, insulating 
castable, and insulating firebrick refractories. The selected dense 
brick materials studied for thermo-mechanical properties were high 
alumina and high chromia refractories manufactured by cold press- 
ing and sintering (CPS). The cold-pressed and sintered high 
alumina refractory consists of 90% Al2O3 (A) and 10% CroO3 (C). 
The cold-pressed high chromia refractory consist of 82% Cr203 
and 18% MgO (M), a picochromite (MgCr20,4) spinel matrix and 
fused pirochromite grains. The castable refractories for the thermo- 
mechanical properties studies were manufactured by mixing them 
with water room temperature. The dense castable (DC) refractory 
consists of 95% Al,O, and 4.6% CaO (Ca). The insulating 
castable (IC) refractory consists of 54.5% AloO3z and 36.3% SiOz. 
Insulating firebrick consists of 39% AlpO3 and 44% SiO>. 71 refs., 
72 figs., 2 tab. 
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25643 (BNL-46296) Carbon black from coal by the HY- 
DROCARB process. Steinberg. M. Brookhaven National Lab., 
Upton. NY (United States). May 1991. 9p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract AC02-76CH00016. 
(CONF-910812-6: 202. national meeting of the American Chemical 
Society (ACS). New York, NY (United States), 25-30 Aug 1991). 
Order Number DE91015843. Source: OSTI: NTIS; GPO Dep. 

The HYDROCARB process was conceived and developed for 
the purpose of producing a clean carbon fuel and coproduct 
gaseous and liquid fuel coproducts from any carbonaceous feed- 
stock and particularly from coal. The process basically consists of 
two major steps. In the first step. coal is hydrogenated to produce 
methane. In this step, the carbonaceous raw material is gasified 
with a recycled hydrogen-rich gas stream to form a light hydrocar- 
bon, methane-rich gas. while the non-volatile ash remains behind. 
With the optional addition of limestone to the feed maternal. sulfur 
in the feedstock is removed as non-volatile calcium sulfide which is 
later oxidized to calcium sulfate for disposal. The methane-rich gas 
which also contains carbon monoxide and smaller amounts of wa- 
ter and carbon dioxide is sent to a recuperative condenser. For the 
production of methanol, the carbon monoxide and hydrogen in the 
process gas is catalytically combined to produce methanol. The de- 
oxygenated methane-rich gas stream is then sent to a methane 
decomposer where the methane is cracked to pure particulate car- 
bon and hydrogen gas. The pure carbon is removed as a clan 
product and most of the hydrogen-rich gas is returned to the coal 
hydrogenator. The two basic steps are than coal hydrogasification 
in a hydropyrolysis reactor (HPR) and methane decomposition in a 
methane pyrolysis reactor (MPR). 6 refs., 3 figs., 2 tabs. 


25644 (DOE/METC-—90/6115-Vol.2, pp. 480-489) The MAG- 
SORB process for bulk separation of carbon dioxide. Knight, 
R.A. (Institute of Gas Technology, Chicago, IL (USA)). USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. DOE Contract AC21-90MC26364. (CONF-900853—Vol.2: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 2. 
262p. Order Number DES90009690. Source: OSTI; NTIS. 

Gasification of coal yields a mixture of CO, COz, Hz, H2O, H2S, 
and NH3. The composition of the resulting gas is adjusted as 
required for various uses by removing or enhancing the concentra- 
tion of the various components. For example, the use of the gas in 
a molten carbonate fuel cell requires the enhancement of the H2 
content, removal of the bulk of the CO. and H20, and complete re- 
moval of the H2S. This program deals with the bulk separation of 
carbon dioxide by application of the novel MAGSORB process. 
This paper reports on the progress of this project. 


25645 (DOE/METC—90/6115-Vol.2, pp. 582-590) Advanced 
concept for production of co-products. Onischak, M. (Institute of 
Gas Technology, Chicago, IL (USA)); Gissy, J.L.; Knight, R.A.; 
Wootten, J.M.; Duthie, R.G. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). Aug 1990. DOE Contract 
AC21-87MC24266. (CONF-900853—Vol.2: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 262p. Order Number 
DE90009690. Source: OSTI; NTIS. 

The overall objective of this program is to develop and commer- 
cialize mild gasification of coal to produce co-products that can 
open new markets for coal. The program consists of four tasks as 
follows. Task 1 comprises a literature and market survey to form a 
basis for mild gasification system design and identify markets for 
co-products. The objective of Task 2 is to develop a technical data 
base for mild gasification technology through the operation of a 
100-Ib/h process research unit (PRU) with slipstream sampling and 
with a full-stream condensables recovery system. Task 3 consists 
of a bench-scale study of char upgrading methods to accommodate 





the targeted end uses. In Task 4, the PRU is operated in an inte- 
grated fashion with a full-product-stream quench system, and the 
preliminary design of a 24-ton/day process development unit (PDU) 
is initiated. This paper reports on the progress of this project. 
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Refer also to citation(s) 25547, 25550, 25552, 25557, 25700, 
25701, 25703, 25717, 25719, 25720, 27817 


25646 (ANL/CP-73128) NMR imaging: A ‘chemical’ micro- 
scope for coal analysis. French, D.C.; Dieckman, S.L.; 
Gopalsami, N.; Botto, R.E. Argonne National Lab., IL (United 
States). [1991]. 7p. Sponsored by USDOE, Washington. DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-910812- 
11: 202. national meeting of the American Chemical Society 
(ACS), New York, NY (United States), 25-30 Aug 1991). Order 
Number DE91015992. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a new three-dimensional (3-D) nuclear mag- 
netic resonance (NMR) imaging technique for spatially mapping 
proton distributions in whole coals and solvent-swollen coal sam- 
pies. The technique is based on a 3-D back-projection protocol for 
data acquisition, and a reconstruction technique based on 3-D 
Radon transform inversion. In principle, the 3-D methodology pro- 
vides higher spatial resolution of solid materials than is possible 
with conventional slice-selection protocols. The applicability of 3-D 
NMR imaging has been demonstrated by mapping the maceral 
phases in Utah Blind Canyon (APCS #6) coal and the distribution 
of mobile phases in Utah coal swollen with deuterated and protic 
pyridine. 7 refs., 5 figs. 


25647 (ANL/CP-73134) Characterization of coalderived 
materials by laser desorption mass spectrometry. Hunt, J.E.; 
Lykke, K.R.; Winans, R.E. Argonne National Lab., IL (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-910812- 
7: 202. national meeting of the American Chemical Society (ACS), 
New York, NY (United States), 25-30 Aug 1991). Order Number 
DE91015994. Source: OSTI; NTIS; GPO Dep. 

Laser desorption time-of-flight mass spectrometry (LD/TOF MS) 
is used to characterize complex mixtures of large molecules derived 
from coals and separated coal macerals. Three groups of macer- 
als, namely liptinite, vitrinite, and inertinite from Argonne Premium 
Coal Sample 7 were separated by a density gradient technique 
and subjected to small scale liquefaction. Samples of the maceral 
products were exposed to laser pulses from a XeCi-Excimer laser 
or the fourth harmonic output of a Nd:YAG laser. The general fea- 
tures of this method are the virtual absence of ion signal below m/z 
100, a distribution of masses from m/z 200 to beyond m/z 1000 
and reduced mass fragmentation in contrast to El and FAB, where 
much fragmentation is present below m/z 200. 8 refts., 3 figs. 


25648 (CONF-90085S-, pp. 163-177) Characterization of 
low-temperature pyrolysis tars and effects of pyrolysis tem- 
perature on tar constitution. Baik, Namjun (Korea Institute of 
Science and Technology, Seoul (Korea)); Kim, Yeongchun; Park, 
Wonhoon. USDOE Pittsburgh Energy Technology Center, PA 
(United States); Korea Inst. of Energy and Resources, Daeduk 
(Korea, Republic of). [1990]. From 7. U.S.-Korea workshop on coal 
utilization technology meeting; Pittsburgh, PA (United States); 26- 
29 Aug 1990. In 7th US-Korea joint workshop on coal utilization 
technology. Proceedings. 589p. Order Number DE91012801. 
Source: OSTI; NTIS. 

The coal tar is a useful byproduct of coal conversion processes. 
Since PAH (polycyclic aromatic hydrocarbons) is a large con- 
stituent, the technology of fractionation and chemical analysis of 
coal tar is a prerequisite in the commercialization of byproduct tar. 
The solvent extraction method is applied to separate materials with 
molecular weights of more than 500. The composition of oils is an- 
alyzed by Capillary GC. Two sample coals of Indonesian lignite 
and chinese bituminous coal are pyrolyzed in a fluidized bed at a 
temperature range between 400°C and 800°C. The effects of py- 
rolysis temperature upon the constitution of byproduct tar show 
different trend for each coal. But aliphatic hydrocarbons of 
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C16~Cig have the same decreasing trend as the pyrolysis temper- 
ature is raised. As for fluidizing gas, inert nitrogen, steam, and 
oxygen of limited quantity have been tested. Because of partial 
combustion, tar yield and composition are affected very much 
when oxygen (or air) is added to the fluidizing gas. Since nitrogen 
and steam give the same result, cheaper steam is recommended 
for the low-temperature coal pyrolysis. 


25649 (CONF-900859-, pp. 269-282) Droplet size distribu- 
tion of the atomized coal water mixture (CWM). Kim. Sang G. 
(Korea Institute of Energy and Resources, Taejon (Korea)): Roh, 
Nam S.; Shin, Dae H.; Kim, Dong C. USDOE Pittsburgh Energy 
Technology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OST!; NTIS. 

Since CWM fuel developed as an oil substitute shows poor com- 
bustibility, atomizer performance has been known as a crucial 
factor determining overall combustion efficiency of boiler, CWM at- 
omization has following characteristics: CWM contains about 30 
wt.% of water requiring increased residence time for drying, de- 
volatilization and ignition of coal. in addition, CWM contains ash 
causing severe nozzle wear, and furthermore, highly viscous CWM 
tents to form clogging in the atomizer. Two-fluid atomizer have 
been used in general for atomizing highly viscous slurry such as 
CWM, and these atomizers are classified into internal-mixing type 
and external-mixing type, according to the position where the at- 
omizing air and fuel meet together. The objective of this study is to 
investigate the CWM atomization phenomena, using the internal/ 
external type two-fluid atomizers which utilize high velocity air 
stream to break CWM into fine droplets and to acquire basic data 
for developing applicable two-fluid atomizer with their own hand. 
Particle size analyzer, Malvern model 2604C, using Fraunhoter 
diffraction principle was employed to measure the droplet size dis- 
tribution of the sprayed CWM. In a measuring system, the nozzle 
moves in a 3-dimensional way with a fixed pathway of laser beam 
to measure droplet size in any space of interest. Experimental pa- 
rameter include axial distance from the nozzle, radial distance from 
the atomizer center line, atomizing air pressure, air flow rate, fuel 
flow rate, and atomizer type. 


25650 


(CONF-900859-, pp. 321-327) Viscosity and sedi- 
mentation stability of coal-water mixture. Yang, Jiwon (Korea 
Advanced Institute of Science and Technology, Seoul (Korea)); 
Lee, Soonchil; Lee, Sungjoon. USDOE Pittsburgh Energy Technol- 


ogy Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

The fact that viscosity of CWM in highly concentrated region in- 
creases rapidly is investigated experimentally and theoretically. 
Maximum solid loading within pumpable fluidity is found by bimodal 
and trimodal particle size distribution. It is even more increased by 
adding 0.3 wt% surfactant type additives than by controlling particle 
size distribution. Thus economically reasonable additive is recom- 
mended. Also stability experiments are conducted using NMR-CT. 
Coal concentration changes in vertical direction are measured, and 
compared with other methods and correlations. Various stabilizing 
agents are tested and compared. 


25651 (DOE/METC-—90/6115-Vol.2, pp. 443-452) Sulfur forms 
in coal. Hawthorne, S.B. (Univ. of North Dakota, Grand Forks 
(USA)). USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. DOE Contract FC21-86MC10637. 
(CONF-900853—Vol.2: 10. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OSTI; NTIS. 
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The overall objective of this project is to develop methodology 
which will enable the rapid and accurate identification and quantita- 
tion of sulfur species in what is now referred to as the organic 
sulfur component of coal. To accomplish this, the following specific 
objectives must be met: (1) to investigate and develop the use of 
supercritical fluid extraction (SFE) and pyrolysis/SFE (PYR/SFE) 
for the selective extraction of organic sulfur forms from coal; (2) to 
identify and quantitate the individual sulfur organics recovered us- 
ing SFE procedures; (3) to investigate and develop the use of 
selective pyrolysis and chemical oxidation/reduction for the deter- 
mination of organic sulfur forms in coal; (4) to evaluate and 
incorporate other promising sulfur speciation techniques. This pa- 
per reports on the progress of this project. 


25652 (DOE/METC—90/6115-Vol.2, pp. 557-560) Develop- 
ment of a rapid characterization method for coal-derived fuels. 
Huston, G.C. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. (CONF-900853—Vol.2: 10. annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 262p. Or- 
der Number DE90009690. Source: OSTI; NTIS. 

The objective of this work is to develop a high-speed gas 
chromatographic system designed for the determination of physico- 
chemical properties of coal and shale-derived liquids that can then 
be related to traditional fuel quality parameters. Methodology in- 
volves the development of high-speed, simulated boiling point 
distributions (SBPD) utilizing a detection system that enables eluci- 
dation of an average chemical structure per boiling point fraction. 
This paper reports on the progress of this project. 


25653 (DOE/PC/79907-T10) Spectroscopic studies of coal 
structure and reactivity: Final report, September 15, 1987— 
September 14, 1990. Rabenstein, D.L. (California Univ., Riverside, 
CA (USA)); Griffiths, P.R. California Univ., Riverside, CA (United 
States); Idaho Univ., Moscow, ID (United States). Dept. of Chem- 
istry. [1991]. 34p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FG22-87PC79907. Order Number 
DE91015134. Source: OSTI; NTIS; GPO Dep. 

The overall goal of this project was the development of several 
novel spectroscopic techniques through the application of which 
the chemical structure and reactivity of coal can be better under- 
stood. The separation of coal materials via various chromatography 
techniques is discussed. 12 refs., 4 figs. 


25654 (DOE/PC/89762-T8) Thermodynamic model for 
calorimetric and phase coexistence properties of coal derived 
fluids: Quarterly technical report, January 1, 1991—March 31, 
1991. Kabadi, V.N. North Carolina Agricultural and Technical State 
Univ., Greensboro, NC (United States). Dept. of Chemical Engj- 
neering. [1991]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89762. Order Number 
DE91016534. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop a thermodynamic 
model for phase equilibria and calorimetric properties of coal de- 
rived fluids. Through efforts of a previous project, a model for 
phase equilibria of coal derived liquids is already available. In this 
project, this model is to be extended to include calorimetric proper- 
ties as well. The modification involves the use of the modified 
UNIFAC correlation with suitably regressed parameters, combined 
with an appropriate equation of state to represent compressibility of 
the liquid phase. To accomplish this satisfactorily, the proposed 
work includes three tasks: (1) Refinement of the characterization 
procedure to include distribution of sulfur, oxygen and nitrogen het- 
eroatoms in coal liquids. This is to be accomplished by size 
exclusion chromatography of coal liquid samples, followed by ele- 
mental and FTIR analysis of separated fractions. (2) Measurement 
of high temperature (up to 400C) and high pressure (up to 1000 
psi) VLE data for binary systems of selected model compounds. 
The VLE apparatus assembled as a part of the previous project 
will be used for this purpose, and (3) Development of the thermo- 
dynamic model. The final product will include a computer program 
which with measurable properties of coal liquids as input, will give 
results for phase coexistence properties and excess enthalpies in 
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the liquid phase. The high temperature, high pressure VLE appara- 
tus has been calibrated and tested. Some preliminary data are 
currently being measured to assure that the apparatus gives repro- 
ducible data. Once this is completed, binary VLE data on model 
compound systems will be measured. In this report we give a full 
report of the VLE apparatus. 5 figs. 


25655 (DOE/PC/89773—-4) Coal plasticity at high heating 
rates and temperatures: Fourth technical progress report. Ger- 
jarusak, S.; Peters, W.A.; Howard, J.B. Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Jun 1991. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89773. (FE-MIT—89773-4). Order Number DE91016574. 
Source: OSTI; NTIS; GPO Dep. 

The goal of this research is to provide new, quantitative under- 
standing of the high heating rate plastic behavior of different 
bituminous coals, especially data and a global model relating 
transient apparent plasticity to transient intra-coal metaplast inven- 
tories. A rapid-heating, fast response plastometer (Figure 1) 
developed by Fong will be used to generate coal plasticity data for 
a wide range of conditions of interest in modern coal utilization. As 
discussed in the third technical progress report, the plastometer’s 
torque readings for a calibration fluid were unsteady. The cone- 
shaped shearing disk was developed to eliminate the problem 
which was attributed to misalignment of shearing disk and sample 
chamber. The work done during this reporting period concentrated 
on testing the new cone-shaped disk configuration. A trial run with 
Pittsburgh Bituminous coal No. 8 was made with the new shearing 
disk configuration. 6 refs., 4 figs. 


25656 (DOE/PC/89780-7) [Basic properties of coals and 
other solids}: Quarterly report No. 7. Arnett, E.M. Duke Univ., 
Durham, NC (United States). Dept. of Chemistry. [1991]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89780. Order Number DE91016836. Source: 
OSTI; NTIS; GPO Dep. 

Research on coal properties continued. During the past quarter 
we have studies another Argonne premium coal, Wyodak Subbitu- 
minous, through its heats of immersion measurements in the same 
series of acids as that reported previously. The experimental condi- 
tions and coal pretreatment temperature (110°C for 14 hours under 
vacuum) were exactly the same as described in our previous re- 
port (QR #5). The second part of this report describes our attempt 
to compare the basic properties of coals and coal-liquids through 
their heats of interaction with a variety of Broensted acids of varied 
strengths. We have compared a coal-liquid (YP35) with Exxon 
Rawhide coal (both obtained from Exxon) and a Wilsonville coal- 
liquid (V182) with IL#6, obtained from Southern Clean Fuels, 
Wilsonville, Alabama. The excess coal-liquids (5 ml in 25 mi ace- 
tonitrile) and coals, as slurries, (5 g in 25 ml acetonitrile) were 
titrated against strong acid solutions in acetonitrile, using the 
Tronac 450 titration calorimeter. 9 figs., 1 tab. 


25657 (DOE/PC/90308-2) A new model of coal-water inter- 
action and relevance for dewatering: Quarterly technical 
progress report, 1 December 1990-28 February 1991. Suuberg, 
E.M. Brown Univ., Providence, RI (United States). Div. of Engi- 
neering. [1991]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90308. Order Number 
DE91016833. Source: OSTI; NTIS; GPO Dep. 

Studies of water interactions with coal continued. This quarter's 
data were all obtained on the North Dakota lignites. Measurements 
involved drying the coals in two ways. The first involved placing 
finely ground, wet samples into controlled temperature, zero rela- 
tive humidity containers, and then periodically weighing, to obtain 
simple mass loss kinetics, as a function of temperature. In another 
experiment, a sample of finely ground wet Beulah lignite was 
placed in a thermogravimetric analysis (TGA) system, and the ki- 
netics of mass loss monitored as a function of decreasing relative 
humidity in the chamber; the sample was permitted equilibrate at 
one relative humidity, then the new, lower humidity was induced 
(using salt solutions in the chamber), and the mass loss was moni- 
tored until a new equilibrium was established. Classical water 
sorption isotherms were measured on finely ground samples, by 
ordinary gravimetric techniques. Finally, differential scanning 
calorimetry (DSC) measurements were performed on Beulah lignite 





samples, to verify the concept of a distribution of sites for holding 
moisture in the coal. These experiments were performed by placing 
initially wet Beulah lignite samples into DSC pans that had holes in 
them to provide facile loss of water from the pans. Samples were 
heated up to a particular temperature, cooled, and reheated to a 
higher temperature, to explore the magnitude of mass loss and 
heat effects associated with moisture loss in various temperature 
intervals. 21 refs., 6 figs., 1 tab. 


25658 (DOE/PETC/TR-90/7) Sultur and ash reduction po- 
tential and selected chemical and physical properties of 
United States coals: Volume 1, Eastern Region. Cavallaro, J.A. 
(USDOE Pittsburgh Energy Technology Center, PA (USA)); Deur- 
brouck, A.W.; Killmeyer, R.P.; Fuchs, W.; Jacobsen, P.S. USDOE 
Pittsburgh Energy Technology Center, PA (United States). Jan 
1990. 1226p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91001737. Source: OSTI; NTIS; GPO 
Dep. 

This report presents the washability and comprehensive charac- 
terization results of 543 raw coal samples collected from the 
Eastern Region of the United States. This is the first volume of a 
three-volume report on the coals of the United States. All the data 
are presented in six appendices. Statistical techniques and defini- 
tions are presented in Appendix A, and a glossary of terms is 
presented in Appendix B. The complete washability data and an in- 
depth characterization of each sample are presented alphbetically 
by state in Appendix C. In Appendix D, a statistical evaluation is 
given for the composited washability data, selected chemical and 
physical properties, and washability data interpolated at various 
levels of Btu recovery. This presentation is shown by state, sec- 
tion, and region where four or more samples were collected. 
Appendix E presents coalbed codes and names for the Eastern 
Region coals. Graphical summations are presented by state, 
section, and region showing the effects of crushing on impurity re- 
ductions, and the distribution of raw and clean coal samples 
meeting various levels of SO2 emissions. 14 refs., 27 figs., 3 tabs. 


25659 (DOE/PETC/TR-91/1) Sulfur and ash reduction po- 
tential and selected chemical and physical properties of 
United States coals: Volume 2, Central Region. Cavallaro, J.A. 
(USDOE Pittsburgh Energy Technology Center, PA (USA). Coal 
Preparation Div.); Deurbrouck, A.W.; Killmeyer, R.P.; Fuchs, W.; 
Jacobsen, P.S. USDOE Pittsburgh Energy Technology Center, PA 
(United States). Coal Preparation Div. Feb 1991. 521p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE91008128. Source: OSTI; NTIS; GPO Dep. 

This report presents the washability and comprehensive charac- 
terization results of 184 raw coal channel samples, including 
anthracite, bituminous and lignite coals, collected from the Central 
Region of the United States. This is the second of a three volume 
report on the coals of the United States. All the data are presented 
in six appendices. Statistical techniques and definitions are pre- 
sented in Appendix A, and a glossary of terms is presented in 
Appendix B. The complete washability data and an in-depth char- 
acterization of each sample are presented alphabetically by state in 
Appendix C. In Appendix D, a statistical evaluation is given for the 
composited washability data, selected chemical and physical prop- 
erties and washability data interpolated at various levels of Btu 
recovery. This presentation is shown by state, section, and region 
where four or more samples were collected. Appendix E presents 
coalbed codes and names for the Central Region coals. Graphical 
summations are presented by state, section and region showing 
the effects of crushing on impurity reductions, and the distribution 
of raw and clean coal samples meeting various levels of SO2 emis- 
sions. 35 figs., 5 tabs. 


25660 (DOE/PETC/TR-91/2) Sulfur and ash reduction po- 
tential and selected chemical and physical properties of 
United States coals: Volume 3, Western Region. Cavallaro, J.A. 
(USDOE Pittsburgh Energy Technology Center, PA (USA). Coal 
Preparation Div.); Deurbrouck, A.W.; Killmeyer, R.P.; Fuchs, W.; 
Jacobsen, P.S. USDOE Pittsburgh Energy Technology Center, PA 
(United States). Coal Preparation Div. Jun 1991. 648p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DES91011787. Source: OSTI; NTIS; GPO Dep. 
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This report presents the washability and comprehensive charac- 
terization results of 247 raw coal channel samples, including 
anthracite, bituminous and lignite coals, collected from the Western 
Region of the United States. Although the Western Region includes 
Alaska, coal data from this state will often be cited apart from the 
Western Region data from the lower United States. This is the third 
of a three volume report on the coals of the United States. All the 
data are presented in six appendices. Statistical techniques and 
definitions are presented in Appendix A, and a glossary of terms is 
presented in Appendix B. The complete washability data and an in- 
depth characterization of each sample are presented alphabetically 
by state in Appendix C. In Appendix D, a statistical evaluation is 
given for the composited washability data, selected chemical and 
physical properties, and washability data interpolated at various 
levels of Btu recovery. This presentation is shown by state, sec- 
tion, and region where four or more samples were collected. 
Appendix E presents coalbed codes and names for the Western 
Region coals. Graphical summations are presented by state, rank, 
and region showing the effects of crushing on impurity reductions, 
and the distribution of raw and clean coal samples meeting various 
levels of SOz emissions. 35 figs., 3 tabs. 
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Refer also to citation(s) 25560, 25561, 25562, 25567, 25569, 
25570, 25695, 25707, 25716, 26484, 26486, 26487, 26489, 26490, 
26491, 26492, 26493, 26496, 26497, 26498, 26499, 26500, 26501, 
26502, 26504, 27395 


25661 (CONF-9008539-, pp. 251-258) Biological treatment of 
acid mine water using constructed wetlands. Kieinmann, R.L.P. 
(Bureau of Mines, Pittsburgh, PA (USA)). USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); Korea Inst. of Energy 
and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

Over 400 wetlands have been constructed to treat acidic coal 
mine drainage. In general, they improve water quality, although 
supplementary chemical treatment is usually required to meet effiu- 
ent limitations. The principal reaction mechanism is believed to be 
microbially catalyzed oxidation of dissolved iron. Uptake of metals 
and algae and adsorption and complexation by the organic sub- 
strate can also contribute, but available biomass typically limits the 
significance of these processes. It should be noted though that oxi- 
dation through bacterial activity will not remove metal mine 
drainage contaminants such as zinc, nickel, lead and cadmium, 
and will not neutralize acidic water. Recent research by the US Bu- 
reau of Mines has therefore focused on the bacterial conversion of 
sulfate to hydrogen sulfide (and acid-consuming reaction), since 
many metals react rapidly with hydrogen sulfide to form virtually in- 
soluble precipitates. Bacterial sulfate reduction and the formation of 
metal sulfides have been confirmed in wetlands constructed to 
treat acidic coal mine drainage. 


25662 (CONF-900859-, pp. 425-454) Partitioned pore tree 
model for the sorption of SO, from stack gas. Park, Chanyoung 
(Chonnam National Univ., Kwangju (Korea)). USDOE Pittsburgh 
Energy Technology Center, PA (United States); Korea inst. of En- 
ergy and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

The influence of the impregnation concentration of copper nitrate 
in a porous alumina peliet on the SO. adsomption efficiency has 
been investigated. The mechanism of adsorption and pore clogging 
has been analyzed on the basis of the partitioned pore structure 
model and compared with the experimental breakthrough curves. 
The complete conversion of the pellet proved to be attained in the 
low concentration of impregnation, and the breakthrough time could 
be increased with increasing the concentration in the range of 2.0 
to 6.0 mol/l copper nitrate solution when the SO. concentration 
was about 3,000 ppm. However, the conversion dropped down 
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rapidly if the pore clogging begun when the concentration ex- 
ceeded the optimum level. 


25663 (CONF-900859-. pp. 455-471) Recent developments 
in flue gas cleanup at the Pittburgh Energy Technology Cen- 
ter. Pennline, H.W.: Perry, M.B.: Joubert. J.1. USDOE Pittsburgh 
Energy Technology Center, PA (United States): Korea Inst. of En- 
ergy and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States): 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OST; NTIS. 

Flue gas cleanup technologies under development in the in- 
house research program at the Pittsburgh Energy Technology 
Center (PETC) endeavor to reduce sulfur dioxide, nitrogen oxides, 
and particulates to emission levels specified by potential new US 
clean air regulations. The research objectives concentrate on the 
separate or combined removals of these criteria pollutants from 
coal-combustion products at stationary sources. Various processes 
can be categorized based on the pollutant type and level of emis- 
sion control, the disposition of the byproducts formed in the 
process, and the economics of the control technique. The in-house 
research program includes different flue gas cleanup projects that 
address these process characteristics: dry, regenerable processes 
for combined SO2/NO, control: techniques for enhancing sorbent 
utilization in conventional scrubbing: advanced separation tech- 
niques for SO2/NO, removal; low-temperature dry scrubbing using 
either spray drying or duct injection techniques; and control of emis- 
sions produced from small-scale combustors. The research projects 
range from laboratory-scale work to testing with the combustion 
products of coal at a scale equivalent to about 0.75 megawatt of 
electric power generation. An overview and status update of the in- 
house flue gas cleanup projects at PETC are reported. 


25664 (CONF-900859-, pp. 472-481) Collection of coai fly 
ash by ea pulse-jet cleaned giassfiber tabric filter. Ghim, Young 
Sung (Korea Institute of Energy and Resources, Daejeon (Korea)); 
Park, Young Ok; Koo, Cheol Oh; Son, Jae Ek. USDOE Pittsburgh 
Energy Technology Center, PA (United States); Korea Inst. of En- 
ergy and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coai utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

Collection of coal fly ash by domestically-developed glassfiber 
fabrics was tested at a pulse-jet cleaned pilot-scale unit. The fabric 
filter system consisted of 16 bags whose size was 130 mm in di- 
ameter and 2,500 mm in length. The unit was experimented in 
simulated field conditions in order to obtain the design and opera- 
tion data suitable for collecting fly ash from industrial coal-fired 
boilers. Pressure drop, outlet dust concentration and collection effi- 
ciency were checked with varying filtration velocity, inlet dust 
concentration, and cleaning conditions. 


25665 (CONF-900859-, pp. 495-515) Fundamental study on 
the agricultural use of fly ash. Choi, Byungsun (Research Center 
Korea Electric Power Corp., Dong-gu (Korea)). USDOE Pittsburgh 
Energy Technology Center, PA (United States); Korea Inst. of En- 
ergy and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

The utilization of coal ashes from coal fired power plant is a very 
tremendous interest in Korea. In 1989, about 2 million tons of coal 
ashes were produced, but only 0.2 million tons were utilized. In this 
study, the authors intended to utilize the coal ashes for agricultural 
fertilizer. Coal ashes contain many kinds of plant mineral elements, 
such as P2Os, SiOz, K2O and B2O3 which are useful and essential 
for plant growth. In solubility test by 0.5-N HCl and water, much 
amount of useful element was extracted. The alkaline materials in 
ashes improved the acidity of soil. They tested manuring effect on 
Beer wheat and Chinese cabbage. In case of cabbage, the grow- 
ing rate and the yield were increased by adding the Bituminous 
coal ash, but by adding Anthracite coal ashes, the growing rate 
and the yields were slightly decreased. Those phenomena have to 
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be surveyed continuously for several years, because the chemical 
and physical properties of ashes could be changed by weathering 
in the soil. By this weathering. the quantity and the kinds of effluent 
elements from ashes could be changed. 


25666 (CONF-900859-, pp. 516-525) Coal fired vitrification 
process for recycling of utility fly ash. Hnat, J.G. (Vortec Corp., 
Collegeville, PA (USA)): Olix, W.F.; Talley, W.F.; Bartone, L.M. US- 
DOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 

It is clearly recognized by the coal industry that the major deter- 
rent to the use of coal as a fuel is the gaseous, liquid and solid 
waste products which it generates. In particular, the landfill require- 
ments for solid wastes are becoming a major environmental and 
economic issue. This paper addresses a means of mitigating the 
fly ash disposal problem by recycling it into a mineral wool product 
via the use of a newly developed high temperature melting pro- 
cess. The technology is based on advanced in-flight suspension 
glass melting technology being developed by Vortec Corporation 
for the US Department of Energy, Pittsburgh Energy Technology 
Center (DOE/PETC). Test results to date have been sufficiently 
encouraging that Vortec is developing system concepts for a com- 
mercial coal-fired mineral wool process that can utilize fly ash as a 
feedstock. This new process will be more energy efficient, more 
economical, and has a lower environmental impact than conven- 
tional production processes. The net benefits will be an increase in 
US mineral wool production, less dependence on the import of this 
critical industrial product, decreased dependence on premium fossil 
fuels, and a cleaner environment with respect to both reduced 
gaseous pollutants from the production process and decreased 
landfilling of a waste product. 


25667 (CONF-900859-, pp. 526-541) Properties and utiliza- 
tion of coal briquette and MSW ash. Doh, Kapsoo (Soongsil 
Univ., Seoul (Korea)); Lee, Keunwon. USDOE Pittsburgh Energy 
Technology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OST; NTIS. 

A large amount of ash is generated from combustion process of 
coal. Especially, Korean anthracite coal contains much clay com- 
pounds which help the manufacture of anthracite briquette as a 
binder, but leaves as ash after combustion. The briquette ash in- 
creases a quantity of municipal solid waste (MSW) that caused the 
deficit of landfill site and environmental pollution. From the investi- 
gation of the generation quantity and the physical and chemical 
properties of anthracite briquette ash, it is found to be good mate- 
rial for coverage of sanitary landfill site, and also to be utilized as 
fitter aid and adsorbent of heavy metal. 


25668 (CONF-900859-, pp. 542-550) Coal ash applications - 
Large volume use in submerged structures. Guerra, C.R. (Burns 
and Roe Co., Oradell, NJ (USA)); Liskowitz, J.; Wecharatana, M. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 
The power industry in Korea depends on imported bituminous 
coal and domestic anthracite as fuel. Large-volume ash utilization 
should be of interest recognizing the projected growth of the power 
industry with the increased use of bituminous coal. This paper 
reviews concepts for the application of coal ash in submerged struc- 
tures. In shore areas, three types of uses are of particular interest: 
shore stabilization and protection using ash bearing high-strength 
concrete structures; land reclamation requiring high strength char- 
acteristics of ash bearing concrete; marine habitat structures with 
minimal or controlled surface leaching from ash bearing concrete 
structures. Some of these concepts are being examined at the R 





and D level at the New Jersey Institute of Technology and else- 
where with some promising results. Other concepts have been 
tested at various sites in the US and abroad. In general they offer 
the potential for economically attractive large scale uses of ash, in 
particular, for power plants sited near coastal areas. Since ash dis- 
posal and use is of significant interest to utilities, engineering firms 
like Burns and Roe have been following this technology in the US 
and abroad to identify opportunities for coal burning power plants. 


25669 (DOE/METC—90/6115-Vol.1, pp. 143-149) Develop- 
ment of ceramic membrane reactors for high temperature gas 
cleanup. Roberts, D.L. (SRI International, Menlo Park, CA (USA)); 
Hirschon, A. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. DOE Contract AC21-89MC26373. 
(CONF-900853—Vol.1: 10. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OSTI; NTIS. 

The objective of this project is to demonstrate experimentally and 
theoretically the feasibility of catalytic ceramic membranes to re- 
move toxic and corrosive contaminants from gas streams at the 
high temperature and high pressure conditions encountered in ad- 
vanced power generation systems such as integrated gasification 
combined cycle (IGCC) process. The contaminants of interest are 
ammonia and hydrogen sulfide, species present in a concentration 
near 0.5 mol% in IGCC systems. The ability to remove and/or de- 
compose these contaminants while keeping the gas stream at high 
temperature and pressure is desirable in an IGCC system. 


25670 (DOE/METC-—90/6115-Vol.1, pp. 150-158) Summary of 
METC’s in-house high-temperature and high-pressure particu- 
late cleanup research. Dennis, R.A.; Chiang, Takuan. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. (CONF-900853—Vol.1: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). In Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OSTI; NTIS. ‘ 

In the spring of 1989, two separate test campaigns were simulta- 
neously conducted at the US Department of Energy's (DOE's) 
Morgantown Energy Technology Center (METC) to examine ap- 
plied and fundamental behavior of dust cake filtration under high 
temperature and high pressure conditions. The purpose was to 
provide information on dust-cake filtration properties to gas stream 
cleanup researchers associated with the hot gas cleanup test pro- 
gram at the Ohio Power Company 70-MWe Tidd pressurized 
fiuidized-bed combustion (PFBC) plant. The two test facilities in- 
cluded (1) an atmospheric fluidized-bed combustor with coal and 
limestone sorbent to generate a particulate-laden combustion ex- 
haust gas, which was sent to a single full-size candle filter and a 
small-scale disc filter; and (2) a high-temperature, high-pressure 
natural-gas combustor with injected particulate, which was fed to 
two full-size candle filters. Several major conclusions from these 
studies are drawn concerning the effects of particle size on the 
dust cake specific flow resistance (Kz), filter face velocity on Ko, 
and on-line versus off-line filter cleaning. 


25671 (DOE/METC-—90/6115-Vol.1, pp. 159-164) Zinc ferrite 
regeneration studies in the sidestream fluid-bed reactor. Lee, 
G.T. USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1990. (CONF-900853—Vol.1: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 373p. Order Number 
DE90009689. Source: OSTI; NTIS. 

The objectives of the test series were to investigate the regener- 
ability of zinc ferrite in a fluid-bed mode and to develop a technical 
data base for the design of a large scale fluid-bed desulfurization 
system. A 3-inch ID batch, fluid-bed reactor was used for the re- 
generation studies. Sulfided sorbents for regeneration testing were 
obtained from previous fluid-bed desulfurization tests conducted in 
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the 3-inch and 6-inch reactors. The mean particles sizes of the sor- 
bents tested were 230 and 300 micrometers. Various mixtures of 
air, nitrogen, and steam were used as the regenerant, and the op- 
erating conditions were initial temperatures of 950 to 1,200F and 
pressures of 150 to 250 psig. Regeneration occurred very quickly 
upon introduction of the regenerant (air). However, in general, the 
last 3% of sulfur by weight in the sorbent was not released as 
readily as the majority of the sulfur, which was initially around 9%. 
Preliminary results indicate that regenerability is enhanced by the 
presence of steam and at higher temperatures. Further tests to op- 
timize sorbent regeneration under various fluidization conditions 
are being planned. 


25672 (DOE/METC—90/6115-Vol.1, pp. 165-179) Zine ferrite 
regeneration studies in an entrained reactor. Bissett, L.A. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Aug 1990. (CONF-900853—Vol.1: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). In Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OSTI; NTIS. 

The objective is to explore the feasibility of rapidly regenerating 
hot-gas desulfurization sorbents in a riser tube during transport 
with air from the bottom of a fluid-bed absorber to the top. To ac- 
complish this objective, process configurations compatible with 
oxygen in the regeneration tail gas were identified; equilibrium 
studies to gain some insight into possible trends were conducted; 
and feasibility tests in an existing, downflow, entrained reactor 
were made. Zinc ferrite (ZnFe2O,4) was selected as the sorbent for 
these initial studies. 


25673 (DOE/METC—90/61 15-Vol.1, pp. 180-184) Mechanisms 
of the reaction of hydrogen sulfide with zinc titanate. Siriwar- 
dane, R.V.; Poston, J.A. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. (CONF-900853—Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

Present environmental and economic concerns mandate the re- 
moval of sulfur-containing compounds from the product stream of 
coal-derived fuel gas. Zinc titanate is one of the potentially regen- 
erable mixed-metal oxide sorbents which could be used to remove 
hydrogen sulfide (H2S) from fuel gas at temperatures as high as 
1,035 K. In this study, research was focused on understanding the 
mechanisms and intrinsic reaction rates at the initial stages of the 
reactions of H2S with zinc titanate. Measurements were performed 
using X-ray photoelectron spectroscopy (XPS). 


25674 (DOE/METC—90/6115-Vol.1, pp. 185-199) High- 
temperature sulfur capture with calcareous sorbents. 
Anderson, R.J.; Tucker, M.S. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). Aug 1990. (CONF-900853—Vol.1: 
10. annual gasification and gas stream cleanup systems contrac- 
tors review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

This study addresses the conditions in a gasifier or combustion 
gas turbine where gas and particle residence times are less than 
about 100 ms. The tests were performed in an experimental labo- 
ratory combustor. Primary data has been obtained from gas and 
particulate analyses at specific locations in the combustion zone 
which correspond to preselected residence times. In addition, parti- 
cle size and velocity were measured in situ with a laser-based 
optical particle monitor through optical access ports in the combus- 
tor. Results of this study provide insight into the response of 
limestone and dolomite sorbents to high-temperature environments 
and the ability of the sorbent to capture and retain sulfur contami- 
nants at small residence times. 


25675 § (DOE/METC~-90/6115-Vol.1, pp. 204-214) Novel sup- 
ported hot gas desulfurization sorbents. Gasper-Galvin, L.D. 
(Morgantown Energy Technology Center, WV (USA)); Poston, J.A.; 
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Atimtay, A.T. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. (CONF-900853—Vol.1: 10. annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 373p. Or- 
der Number DE90009689. Source: OST]; NTIS. 

The purpose of this research is to develop novel supported sor- 
bents for use in hot gas cleanup systems. The sorbents should 
have high capacity and sulfidation efficiency for hydrogen sulfide 
removal, high attrition resistance for suitability in fluidized bed ap- 
plications, good regenerability, and resistance to 1,600F (871C) in 
both oxidizing and reducing atmospheres. An IGCC system con- 
sisting of a fluidized or entrained bed gasifier with hot gas cleanup 
could operate more efficiently if the gas stream were allowed to re- 
main at 1,600F (871C), rather than being quenched to protect a 
sorbent which has a lower temperature limit. This paper reports on 
the progress of this project. 


25676 (DOE/METC—90/6115-Vol.1, pp. 215-226) Effect of 
chlorine on hot gas desulfurization sorbents. Grindley, T. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Aug 1990. (CONF-900853—Vol.1: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). in Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OST]; NTIS. 

Development of regenerable metal oxide sorbents to remove sul- 
furous compounds from hot coal-derived gas has continued at 
METC. The hot gas contains a considerable amount of chlorine as 
hydrogen chloride, and a concern has arisen among process 
developers that it could have a deteriorating effect on sorbent per- 
formance. To investigate this possibility, METC carried out a 
laboratory investigation involving multicycle testing of zinc ferrite 
and zinc titanate sorbents in a low-pressure, fixed-bed reactor with 
simulated gas. Process measurements included hydrogen sulfide 
breakthrough time, chloride absorption and sorbent porosity, crush 
strength and metals depletion. These points are summarized here. 


25677 (DOE/METC—90/6115-Vol.1, pp. 270-278) Facilitated 
transport ceramic membranes for high temperature gas 
cleanup. Minford, E. (Air Products and Chemicals, Inc., Allentown, 
PA (USA)); Quinn, R. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. DOE Contract AC21- 
90MC26038. (CONF-900853-Vol.1: 10. annual gasification and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (United States), 28-30 Aug 1990). In Proceedings of the 
tenth annual gasification and gas stream cleanup systems contrac- 
tors review meeting. Volume 1. 373p. Order Number 
DE90009689. Source: OSTI; NTIS. 

The objective of this project is to demonstrate the feasibility of 
developing high temperature, high pressure, facilitated transport 
ceramic membranes in order to control gaseous contaminants in 
Integrated Gasification Combined Cycle (IGCC) systems. 


25678 (DOE/METC—90/6115-Vol.1, pp. 234-242) Pore struc- 
ture and reactivity changes in hot coal gas desulturization 
sorbents. Sotirchos, S.V. (Univ. of Rochester, NY (USA)). USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. (CONF-900853—Vol.1: 10. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 28-30 Aug 1990). In Proceedings of the tenth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OSTI; NTIS. 

The primary objective of the project is the investigation of the 
pore structure and reactivity changes occurring in metal/metal 
oxide sorbents used for desulfurization of hot coal gas during sulfi- 
dation and regeneration, with particular emphasis placed on the 
effects of these changes on the sorptive capacity and efficiency of 
the sorbents. Integrated reaction/adsorption systems, chromato- 
graphic and gravimetric, are used for successive reactivity and 
adsorption, as well as diffusivity, measurements. Single particle 
models that were developed by our research group for gas-solid 
reactions with solid product are used as basis for experimental 
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data analysis and development of general mathematical models for 
fixed-bed desulfurization and sorbent regeneration. This paper re- 
ports on the progress of this project. 


25679 (DOE/METC—90/6115-Vol.2, pp. 415-424) Gasification 
ash and slag: Slag properties and ash deposition. Nowok, J.W. 
(Univ. of North Dakota, Grand Forks (USA)); Benson, S.A. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. DOE Contract FC21-86MC10637. (CONF-900853-Vol.2: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 2. 
262p. Order Number DE90009690. Source: OSTI; NTIS. 

The overall objective of this project is to determine coal ash be- 
havior under gasification conditions. The discussion in this paper 
will focus on the results obtained in Task C, ash sintering under 
gasification conditions. The specific objectives of this task include 
(1) the correlation of slag properties such as viscosity and surface 
tension with base/acid ratio, and (2) the determination of the rela- 
tionships between transport phenomena, sintering process, and 
strength development. This paper reports on the progress of this 
project. 


25680 (DOE/METC—90/61 15-Vol.2, pp. 434-442) Removal of 
H2S using metal salts. Lynn, S. (Lawrence Berkeley Lab., CA 
(USA)). USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. DOE Contract AC03-76SF00098. 
(CONF-900853-Vol.2: 10. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OSTI; NTIS. 

This project is exploring the technical and economic feasibility of 
using two medium- to high-temperature processes for cleaning coal 
gas prior to combustion in a gas turbine used tor power production. 
A novel heat-recovery system that makes effective use of low- 
temperature heat is integral to both clean-up processes. The work 
on this project has been divided into three tasks. Hydrogen re- 
moval using metal sulfates, improved heat recovery for coal-gas 
fired combustion turbines, and sorption of hydrogen sulfide with 
limestone. This paper reports on the progress of this project. 


25681 (DOE/METC—90/61 15-Vol.2, pp. 471-479) Calcium ox- 
ide process for bulk removal of carbon dioxide. Harrison, D.P. 
(Louisiana State Univ., Baton Rouge (USA)); Silaban, A.; Youvial, 
M.; Narcida, M. USDOE Morgantown Energy Technology Center, 
WV (United States). Aug 1990. DOE Contract AC21-89MC26366. 
(CONF-900853-Vol.2: 10. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OSTI; NTIS. 

This project is part of the DOE program to develop novel con- 
cepts for bulk separation of gases such as CO,z, CO, Ho, No and 
CH, from coal-derived product streams at moderate to high tem- 
peratures in the range of 100-700C. Specifically, the authors are 
examining the technical feasibility of a regenerable calcium 
sorbent-based process for the high temperature, high pressure 
(HTHP) removal of COz from coal-derived gases. This paper re- 
ports on the progress of this project. 


25682 (DOE/PC/70771-T12) Kinetics of nitrogen and sultur 
reactions in combustion systems: Quarterly report No. 7. 
Walker, R.; Hickerson, J.D. Energy and Environmental Research 
Corp., Irvine, CA (United States). [1991]. 121p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
84PC70771. Order Number DE91015732. Source: OSTI; NTIS; 
GPO Dep. 

The overall program is designed to support one goal: Develop 
the crucial fundamental mechanistic and quantitative rate informa- 
tion on the chemistry of formation and control of sulfur and 
nitrogen oxides as they pertain to pulverized coal fired systems. 
Because this area is so broad, the activity is focused somewhat on 





viable emerging control technologies. The four subjects in this re- 
port covered include (1) the development of the kinetics of NO 
reduction on soot. (2) a discussion of the design and operation of 
the inert precaiciner. which will be used to identify sorbent reactiv- 
ity properties, (3) a description of the NoO analytical technique 
developed at EER in support of the University of Arizona coal- 
nitrogen work. and (4) experimental work on alternative sorbents 
pore-tree reactivity modeling. 


25683 (DOE/PC/70771-T13) Kinetics of nitrogen and sulfur 
reactions in combustion systems: Quarterly report No. 8. En- 
ergy and Environmental Research Corp., Irvine. CA (United 
States). [1987]. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-84PC70771. Order Number 
DE91015733. Source: OSTI; NTIS; GPO Dep 

The two subjects covered in this report include (1) the develop- 
ment of the kinetics of NO reduction on soot, and (2) the 
experimental work on sorbent sulfation kinetics in combustion 
systems. The overall program is designed to support one goal: De- 
velop the crucial fundamental mechanistic and quantitative rate 
information on the chemistry of formation and control of sulfur and 
nitrogen oxides as they pertain to pulverized coal fired systems. 
Because this area is so broad. the activity is focused somewhat on 
viable emerging control technologies. 22 refs., 9 figs., 6 tabs. 


25684 (DOE/PC/8965S-T4) Coal reburning for cyclone 
boiler NO, control demonstration: Quarterly report No. 3, Oc- 
tober 1990—-December 1990. Babcock and Wilcox Co., Cassville, 
WI (United States). [1990]. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89659. Order 
Number DE91016806. Source: OSTI; NTIS: GPO Dep. 

The coal reburning for cyclone boiler NO, control demonstration 
project's 3rd Quarterly Report covering the time period of October, 
November, and December 1990 involves the work performed in 
Phase 1 — Design and Permitting and Long Lead-Time Procure- 
ment. Phase 1 activities focused on finalizing each of the following 
tasks: management and reporting; review of reburn technology and 
pilot scale cyclone tests; numerical & physical flow modeling; base- 
line characterization; design of reburning system; permitting. 
Specifically, the Project Evaluation Report for Phases 1 and 2A 
and the Continuation Application for Phase 2B were submitted to 
DOE/PETC for approval. The general arrangement drawings of the 
reburning system continued to be updated and revised. Work in- 
volving the preliminary final report for the numerical/physical flow 
modeling evaluation was initiated. Installation of the foundation for 
the pulverizer enclosure was begun. Finally, Phase 2A — Long 
Lead-Time Item Procurement activities included purchasing the pri- 
mary air fan and motor, the gravimetric feeder, the boiler data 
acquisition system, the pulverizer gear drive and motor, and mate- 
rials to fabricate the pulverizer. 


25685 (DOE/PC/89790—-7) Chemistry of coalkrelated mi- 
croparticles: [Quarterly report], March 1, 1991—May 31, 1991. 
Davis, E.J.; Krieger-Brockett, B. Washington Univ., Seattle, WA 
(United States). Dept. of Chemical Engineering. [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89790. Order Number DE91016541. Source: OSTI; 
NTIS; GPO Dep. 

This research project involves the study of the reactions of coal 
macerals and sorbent microparticles used to remover SO. and/or 
H2S from process streams. To measure reaction rates a charged 
single microparticle is held electrodynamically in one or more laser 
beams by superposed ac and dc electrical fields. The use of the 
electrodynamic balance for microparticle studies was pioneered by 
one of the principal investigators. One of the laser beams is used 
for light-scattering measurements to determine the particle size and 
to provide the excitation source for obtaining Raman spectra to 
chemically characterize the particle. The other beam, an infrared 
beam, is used to heat the particle electromagnetically. The first 
year of the research was devoted to preliminary experimental work 
and design studies. Although techniques must still be developed, 
experimental measurements on single macerals are now being 
done in this laboratory. 14 figs. 


25686 


(DOE/PC/89807-T5) An evaluation of a pre-charging 
pulse-jet filter tor small combustor particulate control: Final 
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report. Helfritch. DJ. Quimby. J.M. Research-Cottrell. Inc. 
Somerville, NJ (United States). Environmental Services and Tech- 
nologies Div. Apr 1991. 100p. Sponsored by USDOE, Washington 
DC (United States;. DOE Contract AC22-89PC89807. Order Num- 
ber DE91015133. Source: OSTI: NTIS: GPO Dep 

The objective of this test program was the performance and eco- 
nomic evaluation of a pre-charged pulse-jet filter as the principal 
particulate contro] device for a commercial- or industrial-scale coal- 
fired combustor. Performance factors that were considered were 
the effects of particle charge. air/cloth ratio. pulse frequency. pulse 
pressure. fabric types. humidity. and inlet particulate loading on fine 
particle collection efficiency and pressure drop. Economic factors 
that were considered included capital costs. energy requirements 
and operating and maintenance costs. The program resulted in a 
recommendation regarding the relative suitability of the pre-charged 
pulse-jet filter for small combustor particulate control, as compared 
to a pulse-jet filter without pre-charging. Fine particle control capa- 
bility, ease of operation, and overall economics were taken into 
consideration in making comparisons. 23 refs., 16 figs., 10 tabs. 
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25687 (CONF-90085S—. pp. 259-268) The abandoned mine 
land emergency program in the anthracite coal fields of Penn- 
sylvania. Seibel, R.J. USDOE Pittsburgh Energy Technology 
Center, PA (United States); Korea Inst. of Energy and Resources, 
Daeduk (Korea, Republic of). [1990]. From 7. U.S.-Korea workshop 
on coal utilization technology meeting: Pittsburgh, PA (United 
States); 26-29 Aug 1990. In 7th US-Korea joint workshop on coal 
utilization technology. Proceedings. 589p. Order Number 
DE91012801. Source: OSTI; NTIS. 

The environmental hazards of abandoned mine lands (AML) 
have been part of life in the anthracite coal fields of northeastern 
Pennsylvania since the decline of the anthracite mining industry in 
the 1950s. Prior to the passage of the Surface Mining Control and 
Reclamation Act (SMCRA), the burden of abating AML emergency 
problems fell to the local agencies or the landowner. However. with 
the passage of SMCRA in 1977, the Office of Surface Mining 
Reclamation and Enforcement (OSM) has undertaken abatement 
of these emergency problems. Through 1989, OSM has completed 
352 emergency projects, costing more than $21,000,000 in the An- 
thracite Region. By problem type, the most common emergency 
projects are pothole mine subsidence, but other problem types in- 
clude refuse and mine fires, open mine shafts and portals, and an 
assortment of water problems. 


25688 (CONF-900859-, pp. 413-424) Comparison of atmo- 
spheric dispersion models forprediction of SO, concentration 
around coal-fired power plants. Kim, Sunghyun (Korea Institute 
of Energy and Resources, Seoul (Korea)); Kim, Youngihll; Jang, 
Youngkee; Kim, Jungwk; Choi, Byungsun. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); Korea Inst. of Energy 
and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

The objective of this study is to compare the validities of atmo- 
spheric dispersion models, such as TCM, CDMQC, ISCLT, TEM, 
ISCST, and RAM in predicting SO2 ambient concentration around 
five target coal-fired power plants. SO. concentration was moni- 
tored seasonally at 7 to 10 sampling points in the surrounding area 
of coal-fired power plants and model concentration was predicted 
by the input of weather analysis and SO2 emission source data 
into the atmospheric dispersion models. The measured SO2 con- 
centration data had a good correlation with those estimated by the 
long term TCM in Boryung, CDMQC in Seochun and Youngdong, 
and ISCLT in Honam and Samchunpo, and by the short term RAM 
in Boryung, Honam and Samchunpo, ISCST in Seochun and 
Youngdong. Analysis results indicate that variable emission rate of 
SOz in five coal-fired power plant except Youngdong have little ef- 
fects on the ambient SO, concentration, but Youngdong has a high 
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SO; impact on the surrounding area due to the combustion of high 
sulfur coal and low stack height 


25689 (CRIE-T-89081) Evaluation of effective dose equiva- 
lent for natural radioactive nuclides contained in flue gas 
emitted from coal fired power station. Fukushima. M. (Central 
Research Institute of Electric Power Industry. Tokyo (Japan)) 
Ishida. K. Central Research Inst. of Electric Power Industry. Ko- 
mae. Tokyo (Japan). Energy and Environment Lab. Dec 1990. 33p 
(In Japanese). Order Number DE91523021. Source: OSTI: NTIS 
(US Sales Only) 

The evaluating method of effective dose equivalent for the natu- 
ral radioactive nuclides existing in flue gas emitted from a coal 
fired power station was proposed in this paper. Very small amount 
of natural radioactive nuclides such as U and Th which originate in 
the crust is contained in any coal similar in soil. The effective dose 
equivalent was introduced in relevant laws and ordinances on radi- 
ation in 1989 and the comprehensive influence of radiation on a 
physical body was to be evaluated instead of influence on internal 
organs. The new formula for the dose equivalent which can get the 
effective dose equivalent was to be applied to conform to these 
new laws and ordinances along with the introduction of the new 
unit system. Based on data of emission factor of natural 
radioactive nuclides in flue gas from practical domestic plants. con- 
centrations of nuclides in flue gas have been made predictable so 
as to comply with actual conditions. Since many nuclides of long 
half lite such as U238 and Th232 are contained in coal. intake 
paths into a physical body through rice and others were included in 
transfer paths from flue gas to the physical body. The effective 
dose equivalent was calculated for flue gas from a 1,000MW 
model plant but the influenicing rate was [1/2.000] of natural radia- 
tion which was the negligible level. 17 refs., 5 figs., 12 tabs. 
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25690 (DOE/PC/88931-T8) Coalification by clay-catalyzed 
oligomerization of plant monomers: Progress report, October 
1, 1990—December 31, 1990. Orchin, M.: Wilson, R.M. Cincinnati 
Univ., OH (United States). Dept. of Chemistry. [1990]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-88PC88931. Order Number DE91016540. Source: OSTI; 
NTIS; GPO Dep. 

The main objective of this research program is to devise labora- 
tory methods to mimic the processes by which plants synthesize 
lignans, lignins and the processes by which these materials are 
transformed further by geochemical reactions catalyzed by certain 
clays to coal-like materials. We believe that the radical cation 
Diels-Alder reaction is one of the principal routes which transtorms 
simple plant materials to coal-like substances and that such reac- 
tions may be catalyzed by clays that occur in the environment of 
the decaying plant materials. Progress is described. 


25691 (ETDE/JP-mf-1513183, pp. 185-193) Fundamental in- 
vestigation of development of coal resources. New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 364p. (In 
Japanese). In 1989 NEDO annual summary of studies. (1).: Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTi; NTIS (US Sales Only). 

FY 1989 annual! results of “Fundamental investigation of devel- 
opment of coal! resources” promoted by New Energy and industrial 
Technology Development Organization (NEDO) were summarized. 
Objectives, summary up to FY 1988, summary for FY 1989, and 
future tasks of the investigation were described. The purpose of 
the investigation is to develop an advanced technology for explo- 
ration and analysis through geophysical prospecting and drilling for 
understanding the resource availability in the unsurveyed areas 
prospective for coal resources, and to establish a surveying tech- 
nology available to requirements of overseas exploration. In FY 
1989, detailed geologic structure and coal seams development 
were clarified by employing a new reprocessing and reanalyzing 
technique for geophysical prospecting in Ariakekai, Nishisonoki off 
land, and Kushiro off land regions. Appropriate reflections were ob- 
tained by comparing the results from the seismic reflection method 
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with those from the drilling. Furthermore. the regional surveys in 
Ariakekai. Nishisonoki off land. Kushiro off land. Sarufutsu, and 
Asajino areas were illustrated. 3 figs., 1 tab. 


25692 (ETDE, JP-mf-1513183. pp. 194-206) Geological sur- 
veys for overseas coal exploration. New Energy Development 
Organization. Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 
1989 NEDO annua/ summary of studies. (1).: Coal and geothermal 
energy development. Order Number DE91513183. Source: OSTI: 
NTIS (US Sales Only). 

FY 1989 annual results of “Geological surveys for overseas coal 
exploration” promoted by New Energy and Industrial Technology 
Development Organization (NEDO) were summarized. Objectives, 
work program and summary up to FY 1988. summary for FY 1989, 
and future tasks of the investigation were described. The purpose 
of the investigation is to contribute to expansion of supply sources 
of overseas coals through the geological surveys of overseas coal 
resources in areas where future coal supply is expected. In FY 
1989, geophysical prospecting and drilling were performed by the 
co-operation with the object countries in the Tangkou project in Jin- 
ing basin of Shandong, China, the central Sumatra basin project in 
Indonesia, and the Sarawak basin project in Malaysia. In the 
Tangkou area of china, geologic structure and distributions of lay- 
ers and coal seams were clarified by drillings. For the central 
Sumatra basin, the results of regional geologic survey were also 
illustrated. Moreover. the basic feasibility study for coal mine com- 
mercialization in Sarawak basin was presented. 3 figs. 


25693 (ETDE/JP-mf-1513356. pp. 391-406) Geological sur- 
veys of overseas coal resources.: Geological survey of the 
Tankou mining area of the Jining coal field in Shandong 
Province, China. Michinobu, K. (Mitsubishi Mining Cement Co. 
Ltd., Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 465p. (in Japanese). In NEDO F and D reports. 
Order Number DE91513356. Source: OSTI; NTIS (US Sales Only). 

The present geological survey has been conducted since 1986 
under the joint Japan/China coal exploration project. The mining 
area is 15km from south to north and 4km to 9km from east to 
west, covering an area of 100km*. The ground surface is at 35m 
to 40m in elevation all over the area. Coal measures are embed- 
ded in Carboniferous and Permian formations which are gently 
folded with northerly trending axis and cut by a fault, named F2, 
that runs in the middle of the area from south to north. The part of 
the area which lies on the east side of F2 fault is structuraly simple 
and the rest on the east side of it is rather complex. Log data are 
obtained at many boreholes which are drilled at points arranged 
regularly in a grid-like pattern. Borehole data are tied to the seis- 
mic information obtained by means of the reflection method, 
thereby supplying the continuity between the borehole in informa- 
tion. The survey has been conducted so that it satisfies the 
following requirements for accuracy: main geologic structures must 
be located within 50m to 150m in horizontal distance; the depth of 
a reflecting layer should be estimated to an accuracy of 1 to 2% of 
its depth at specified parts of the area; errors in depth measure- 
ments of borehole logging should not exceed +0.15% of its depth; 
and others. The progress of the survey and results obtained are 
described fairly in detail. 8 figs., 6 tabs. 


25694 (ETDE/JP-mf-1513356, pp. 407-426) Basic survey for 
development of coal resources.: Land geophysical exploration 
in Asajino area, Japan. ito, K. (Sumitomo Coal Mining Co. Ltd., 
Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 465p. (In Japanese). In NEDO R and D re- 
ports.: 10th meeting for 1989 fiscal year. Order Number 
DE91513356. Source: OSTI; NTIS (US Sales Only). 

There is first described of the stratigraphy and geologic structure 
of the present area. The basement of Cretaceous formations are 
overlaid unconformably with Neogeno formations of synclinal struc- 
ture, whose base formation bears eleven coal seams. A description 
is next given of the seismic exploration of the coal-bearing forma- 
tion that was conducted by means of the reflection method. 
Techniques and devices are enumerated,including data processing 
and data analysis, that were used for the present exploration. The 
geologic section along a traverse line which is obtained by analyz- 
ing data of main reflection events is compared with that produced 
by use of both data of geologic ground surveys and borehole data 





in order to examine to what extent they are conformable with each 
other. Putting information obtained together, interpretations on sev- 
eral important aspects of the geologic structure concerned are 
presented. Furthermore, the following are pointed out in connection 
with the present seismic exploration: first, data on reflected waves 
that were obtained along a traverse line passing a ridge are of 
qualities favorably comparable with those obtained on flat land; 
second, the S-wave reflection technique provides high resolution 
for reflection events at depths less than 100m; third, raypath 
tracing is a very effective technique for examining the depth of re- 
flection events in some cases. 6 figs., 1 tab. 


25695 _Illinois State Geological Survey 1989-90 - Science on 
energy, groundwater protection. Muckensturm, S. Illinois State 
Geological Survey, Champaign, IL (United States). 1991 34p. 
Source: Illinois State Geological Survey, Information Office, 615 
East Peabody Drive, Champaign, Illinois 61820, USA. 

The annual report of the Illinois State Geological Survey (ISGS) 
concentrates on research efforts on waste management and pre- 
vention of groundwater pollution, and energy resources and uses. 
Projects have included the mapping of groundwater contamination 
and of solid waste disposal sites; research into movement of waste 
chemicals in water and land; a program to improve oil production 
in Illinois; research into coal cleaning and emission reduction and 
studies on coal resources in Illinois. 
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25696 (CONF-900859-, pp. 52-67) Trial work of sublevel 
caving method to extract thick and steeply inclined coal seams 
using chock supports. Lee, Kyungwon (Coal Mining Engineering 
Div., Daejeon (Korea)); Kim, Youngsik; Kang, Sangsoo; Kim, Inki. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coai utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 

The method is summarized briefly as follows: (1) to connect two 
adjacent levels 50 m apart from each other, a rock raise with an in- 
clination of 39° is driven; (2) sublevel cross-cuts are driven from 
the raise to hit the coal seam 10-15 m vertical intervals; (3) a hori- 
zontal inseam roadway is driven from the hitting point up to 100 m, 
following the foot wall; (4) at the far end of the inseam roadway, a 
room 5 m wide, 2.5 m high is excavated to accommodate chock 
supports from the foot wall to the hanging wall; (5) then winning 
starts in retreating way; (6) the bottom coal of 2.5 m is cut by coal 
picks at the face and loaded onto the front conveyor; (7) the re- 
maining 7.5-12.5 m coal above the chock supports is caved behind 
and drawn onto the rear conveyor; (8) wire meshing over the sup- 
ports is necessary to control the flow of the caved coal and prevent 
the spall dropping from the gaps between the supports. Two pan- 
els have been tested. The load density applied on the supports 
was 12.8 tons/m* at average and 39.1 tons/m* at maximum which 
was measured after one weeks staying at one place. The chock 
supports with a rated load carrying capacity of 63.3 tons/m* was 
strong enough for the worker to mine safely under the protection of 
the canopy without having any accident from roof falling. The per- 
formances of the method compared to that of the conventional 
method showed: (1) improved productivity from 5.7 tons/man.shift 
to 12 tons/man.shift, and (2) increased production rate from 120 
tons/day to 320 tons/day. 


25697 (ETDE-mf-1514845) Optimization of roof control for 
longwall mining with pneumatic stowing by adapting support- 
ing forces. Final report. Reiff, V.M.; Herwig, H. Ruhrkohie AG, 
Essen (Germany); Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Jul 1990 99p. (in German). Contract 
BMFT 03E6421A. Order Number DE91514845. Source: OSTI; 
NTIS (US Sales Only). 

After numerous studies on roof control in longwall caving, the 
present examination gives a further understanding of alternating ef- 
fects of supporting forces and roof control in longwall faces with 
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pneumatic stowing. In consequence. safety and economy can be 
increased. Variations of the hydraulic support pressure were made 
in working faces under systematic observation of roof conditions. 
The result should be taken into consideration regarding future 
acquisitions of hydraulic support systems for longwall mining com- 
bined with pneumatic stowing. (orig.) With 2 refs., 1 tab. 


25698 (ETDE-mf-1514846) Development of an improved 
type of drilling-rig for methane drainage bore-holes (main 
phase). Final report. Liesner, M. Ruhrkohie AG, Essen (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). Sep 1989 59p. (in German). Contract BMFT 0326345B. 
Order Number DE91514846. Source: OSTI; NTIS (US Sales Only). 

During the preliminary phase of the project some remarkable 
results of drilling tests had given knowledge for possible improve- 
ments. The purpose of the activities was to transpose these 
experiences to the construction of a novel-type drilling-rig. The 
characteristics of those drilling-machines had to meet the necessi- 
ties of using PCD-drilling-bits. Later underground test had to prove, 
if the expected success in improvements by modern design and 
construction could be achieved. At first, the two new-constructed 
machines had to pass a number of tests by the Bergbau- 
Forschung and then were brought to the Bergwerk Hugo for further 
checks underground. As well at the Bergbau-Forschung as well un- 
derground the operating people found out some weak points in the 
design, whose removal took a considerable time. That is the rea- 
son, why the whole activities had to be extended over a few month 
more. After all, the success of the project was confirmed by the of- 
fer of a new generation of drilling equipment for methane drainage 
bore-holes. (orig.) With 11 refs., 1 tab., 9 figs. 


25699 MIM Holdings Limited. 1989 report to shareholders. 
1990 37p. Source: MIM Holdings Limited, GPO Box 1433, Bris- 
bane, Qid. 4001, Australia. 

MIM had one of its most successful years in 1988/89. With 
increased profits, reduced debt and successful diversified invest- 
ments, MIM is stronger than ever before. MIM Holdings Limited is 
a large-scale producer of copper, silver, lead, zinc and coal based 
in Australia, with growing gold interests and expanding international 
investments in minerals and metals in the United States of Amer- 
ica, the Federal Republic of Germany, Canada, the United 
Kingdom and Papua New Guinea. 
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25700 (DOE/PC/89797-T2) R&D for the storage, transport, 
and handling of coal-based fuels: Quarterly progress report, 
October 1, 1990-December 31, 1990. Westinghouse Electric 
Corp., Pittsburgh, PA (United States). Advanced Energy Systems 
Div. [1990]. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89797. Order Number 
DE91016807. Source: OSTI; NTIS; GPO Dep. 

The product of several advanced physical coal cleaning pro- 
cesses is a dry, ultrafine coal (DUC), in the order of 10 microns 
mean mass diameter. To utilize this fuel commercially, cost- 
effective, environmentally sate systems must be provided for the 
storage, transport, and handling of this finely divided form of fuel. 
The objective of this project is the development of total logistics 
systems for DUC, including experimental verification of key 
features. The systems to be developed will provide for safe, eco- 
nomic, and environmentally protective storage and delivery of DUC 
for residential, commercial, and industrial uses. This quarter, the 
rotary feeder for the Residential Tank is being modified because of 
jamming which occurred during shakedown testing with poly meth- 
lymethacrylate particies; shear stress measurements (Jenkie shear 
cell) indicate that Upper Elkhorn DUC has a higher solids strength 
than Wyodak coal and will be more difficult to handle. Upon con- 
solidation, the Illinois No. 6 coal with asphalt binder becomes much 
stronger than either of the other coals and is expected to be the 
most difficult to handle. Deaeration tests indicate that the deaera- 
tion (rate at which a fluidized bed losses its gas content) is strongly 
influenced by the moisture content of the coal. Experiments have 
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shown that the pickup velocity (i.e., the gas velocity at which parti- 
cles at the bottom of a horizontal pipe are entrained) is a function 
of Froude number. The relatively high gas velocities for pickup are 
caused by the surface forces acting among the fine particles of 
coal. 17 figs. 


25701 (DOE/PC/89797-T3) R&D for the storage, transport, 
and handling of coal-based fuels: Quarterly progress report, 
July 1, 1990-September 30, 1990. Westinghouse Electric Corp., 
Pittsburgh, PA (United States). Advanced Energy Systems Div. 
[1990]. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89797. Order Number 
DE91016832. Source: OSTI; NTIS; GPO Dep. 

The product of several advanced physical coal cleaning pro- 
cesses is a dry, ultrafine coal (DUC), in the order of 10 microns 
mean mass diameter. Cost-effective. environmentally safe systems 
must be provided for the storage, transport, and handling of this 
finely divided form of fuel. The objective of this project is the devel- 
opment of total logistics systems for DUC, including experimental 
verification of key features. The systems to be developed will pro- 
vide for safe, economic, and environmentally protective storage 
and delivery of DUC for residential, commercial, and industrial 
uses. This quarter, preliminary operational testing of the Residential 
Tank is in progress using 158 micron methyl methacrylate particles. 
Detail design drawings were completed for the pressure vessels 
and their internals for the testing of the Industria/Commercial Stor- 
age System. Explosibility and ignition characteristics of the four dry, 
ultrafine coals being tested have been completed. The cleaned, 
dry-ultrafine coal samples were somewhat more reactive than the 
reference coal. A design for a pressurized bulk tank with pneu- 
matic loading and unloading has been identified for transportation. 
Flow characteristics of the DUC are being determined by the fol- 
lowing techniques: Tap to aerated density ratio, fluidization, bed 
collapse, shear stress, and flow from an orifice. 17 figs., 4 tabs. 


25702 (DOE/PC/90518-16) Aerated and vibrated chute 
teeders for particulate materials: Final project report. Jackson, 
R.; Nott, P.R. Princeton Univ., NJ (United States). Dept. of Chemi- 
cal Engineering. [1990]. 167p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-86PC90518. Order Num- 
ber DE91011314. Source: OSTI; NTIS; GPO Dep. 

Granular materials in flow exhibit behavior that is both solid-like 
and fluid-like. When subjected to slow deformation in a dense 
state, the stress within a granular medium is independent of the 
rate of deformation. In this regime, individual grains are in semi- 
permanent contact with their neighbors and stress is generated as 
a result of “rubbing” between grains. In a very different regime, 
which occurs during rapid deformation and at moderate to low den- 
sities, the grains are in vigorous motion and momentum is 
transferred as a result of short-term collisions between grains. The 
stress in this situation has a quadratic dependence on the rate of 
deformation. These two regimes are extremes, though, and most 
practical situations fall somewhere in between. Recently, a consti- 
tutive theory has been proposed for general situations where both 
modes of momentum transport may be present. This “frictional- 
collisional” constitutive theory has been used in this work to study 
granular flow in chutes, aided by the mechanisms of aeration and 
vibration. In many situations of industrial import, the interaction of 
grains with the interstitial fluid plays an important role in determin- 
ing the nature of the flow. This study attempts to incorporate the 
effect of the interstitial fluid on granular motion. The two phases 
are treated as interacting continua and the coupled equations of 
motion for both phases are given. This theory is then applied to the 
problem of granular flow in an inclined, aerated chute. 84 refs., 45 
figs., 2 tabs. 
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Refer also to citation(s) 25543, 25565, 25567, 25649, 26481, 
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25703 (BNL-46377) Application of synchrotron radiation 
for coal analysis. Gordon, B.M.; Manowitz, B. Brookhaven Na- 
tional Lab., Upton, NY (United States). May 1991. 6p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9107134-3: 7. annual coal preparation, 
utilization, and environmental control contractors conference, Pitts- 
burgh, PA (United States), 15-18 Jul 1991). Order Number 
DE91015835. Source: OSTI; NTIS; GPO Dep. 

The techniques of XANES (X-ray Absorption Near Edge Struc- 
ture) and EXAFS (Extended X-ray Absorption Fine Structure) have 
been used previously for the characterization of inorganic con- 
stituents in coal and coal ash. The purpose of this research is to 
extend this work to in situ investigations of the combustion process 
by determination of the speciation of products at combustion tem- 
peratures using the XANES technique. The study is to determine 
conditions within the flame, the composition of low melting eutec- 
tics, and the kinetics of formation of intermediates. The primary 
responsibility of the BNL group is concerned with the commission- 
ing and upgrading of the X-19A beamline, management of the 
facility, and, together with the University of Kentucky and Physical 
Sciences, Inc., install and operate a combustion cell, take data, 
and interpret the results. The experiment involves scanning through 
the K- or L-shell absorption edge of the element in question. The 
structure of the absorption edge, consisting of transitions to unoc- 
cupied molecular levels, can be compared to those of model 
compounds for identification. The relative position of the absorption 
edge can yield information regarding the oxidation state of the ele- 
ment. This region is the XANES portion of the spectrum. The 
EXAFS region extends from about 60 eV above the absorption 
edge and higher and represents scattering from neighboring con- 
stituents. 8 refs., 3 figs. 


25704 (CONF-90085S-, pp. 6-21) Power development plan 
and design of bituminous coal fired boiler. Kim, Juhyon (Korea 
Electric Power Corp., Daejeon (Korea)). USDOE Pittsburgh Energy 
Technology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

To meet the rapidly increasing electric power demand, Korea's 
1990's power development plan was forced to change to keep up 
with demand. Future power plant facilities will mainly be composed 
of bituminous coal fired plants and nuclear plants. Bituminous coals 
used as fuel in coal-fired plants are entirely imported from many 
countries and consequently coal characteristics are all different. 
Environmental regulation on air pollution is expected to become 
more severe in Korea. Currently more than half of electric power is 
generated by nuclear plants, which naturally impedes the flexibility 
to dispatch generating power. Taking the above into consideration, 
the author discusses the selection of power generation alternatives, 
design considerations of bituminous coal-fired boilers, and the 
prospect of clean coal technology application in Korea Electric 
Power Corporation. 


25705 (CONF-900859-, pp. 86-96) Combustion characteris- 
tics of Korean high ash anthracite coal in a fluidized bed. Yi, 
Changkeun (Korea Institute of Energy and Resources, Daejeon 
(Korea)); Park, Yeongseong; Choi, Jeonghoo; Son, Jaeek; Ahn, 
Dalhong; Yu, Yongho; Ji, Pyungsam. USDOE Pittsburgh Energy 
Technology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

Combustion characteristics of a Korean high-ash anthracite coal 
with a dual feeding manner, which did overbed feeding of coarse 
coal by gravity and underbed feeding of fine coal pneumatically, as 
well as the sulfur retention with overbed coal feeding and underbed 
feeding of limestone, were measured in a fluidized bed combustor 
(0.3 x 0.3 x 4.7m-high). The dual feeding gave the higher com- 
bustion efficiency than the overbed feeding. In order to increase 
the sulfur retention efficiency, extending the reaction zone up to the 
freeboard will be considerable by reducing the limestone size 
smaller enough than the coal size together with recycle of en- 
trained particles. 





25706 (CONF-900859-, pp. 97-108) Large-scale combustion 
applications of beneficiated coal fuels. Rini, M.J. (ABB Combus- 
tion Engineering Systems. Windsor, CT (USA)); LaFlesh, R.C.; 
McGowan, J.G. USDOE Pittsburgh Energy Technology Center, PA 
(United States); Korea Inst. of Energy and Resources. Daeduk 
(Korea, Republic of). [1990]. From 7. U.S.-Korea workshop on coal 
utilization technology meeting; Pittsburgh, PA (United States); 26- 
29 Aug 1990. In 7th US-Korea joint workshop on coal utilization 
technology. Proceedings. 589p. Order Number DE91012801. 
Source: OSTI; NTIS. 

This paper summarizes the development and testing of a 
demonstration scale, beneficiated coal fuel combustor carried out 
by Combustion Engineering under DOE PETC sponsorship. This 
program has produced a High Efficiency Advanced Coal Combus- 
tion (HEACC) that is capable of firing beneficiated coal-based fuels 
(BCFs) in either coal water fuels (CWFs) or dry puiverized form. 
The HEACC is a wall-fired burner which will allow oil and natural 
gas designed boilers or process heaters to utilize BCFs. Also de- 
scribed in the paper are potential BCF retrofit applications for 
several types of boilers and process heat generators, and the fuel 
system design concepts for the successful implementation of such 
fuels. 


25707 (CONF-900859-, pp. 109-122) Combustion of high- 
sultur coal and anthracite wastes in a rotary kiln combustor 
with an advanced internal air distributor. Cobb, J.T. Jr. (Univ. of 
Pittsburgh, PA (USA)); Ahn. Y.K.; Angelo, J.F. USDOE Pittsburgh 
Energy Technology Center, PA (United States); Korea Inst. of En- 
ergy and Resources, Daeduk (Korea, Republic of). [1990]. DOE 
Contract FG22-90PC90169. From 7. U.S.-Korea workshop on coal 
utilization technology meeting; Pittsburgh, PA (United States); 26- 
29 Aug 1990. In 7th US-Korea joint workshop on coal utilization 
technology. Proceedings. 589p. Order Number DE91012801. 
Source: OSTI; NTIS. 

Fluid bed combustors have received extensive testing with both 
high-sulfur coal and anthracite wastes. Rotary kilns are effective 
and popular devices for waste combustion. The Angelo Rotary 
Furnace™ has been developed to improve the operation of rotary 
pyrolyzer/combustor systems through enhanced air distribution, 
which in this process is defined as staged, swirled combustion air 
injection. Fourteen of these new furnaces have been installed 
worldwide. Two units in Thailand, designed for rice hull feed with 
occasional lignite feed, have been recently started up. An older unit 
in Pennsylvania is being upgraded with a new, more advanced air 
distribution system for a series of tests this fall in which inexpensive 
high-sultur coal and anthracite wastes will be fired with limestone. 
The purposes of these tests are (1) to determine the burning char- 
acteristics of these two fuels in this system, (2) to discover the Ca/ 
S ratios necessary for operation of a rotary kiln combusting these 
fuels and (3) to observe the gas-borne emissions from the furnace. 
An extensive preliminary design study will be performed on a com- 
mercial installation for combustion of anthracite wastes. 


25708 (CONF-900859-, pp. 123-134) Combustion proper- 
ties of a low-ash bituminous coal. Smouse, S.M.; Mclivried, T.S. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 
Developing advanced-coal-cleaning technologies may allow the 
low-cost production of highly beneficiated coal-based fuels. To gain 
the acceptance of the potential industrial and utility users, a detailed 
analysis of the impact of clean-coal use on overall plant perfor- 
mance and economics is warranted prior to full-scale commercial 
production. In this manner, the commercial value of advanced-coal- 
cleaning products can be assessed more precisely, and trade-offs 
can be made among coal preparation, boiler plant operating and 
maintenance, and flue-gas-cleanup costs. To address these issues, 
a multilevel program has been initiated at PETC to identify and 
quantify specific problems that might limit or impede the use of 
highly beneficiated coal-based fuels. The clean coal products from 
several advanced chemical and physical coal cleaning processes 
have been submitted for low-level evaluations. A new 500,000 Btu/ 
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hr pilot-scale combustion facility. the PETC Fuels Evaluation Facil- 
ity, has been designed and constructed for engineering-scale 
combustion studies. A micronized low-ash bituminous coal from the 
UE #2 seam was fired throughout shakedown and operation of the 
facility. The results presented here on flame stability and emissions 
typify the pilot-scale evaluations to be conducted. As other highly 
processed fuels become available, they will be subjected to similar 
evaluations. Boiler performance and economic modeling of clean 
coal use in existing power stations have been initiated. 


25709 (CONF-90085S-, pp. 135-154) Advanced pulverized 
coal firing technology. Barcikowski, G.F. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); Korea Inst. of Energy 
and Resources, Daeduk (Korea, Republic of). [1990]. From 7. 
U.S.-Korea workshop on coal utilization technology meeting; Pitts- 
burgh, PA (United States); 26-29 Aug 1990. In 7th US-Korea joint 
workshop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

The need to reduce our independence on oil and gas became 
obvious during the oil embargo of 1973 both in terms of economics 
and availability. Although oil and gas prices since then have both 
dropped and risen throughout most of the world, the uncertainty of 
future oil and gas production, the contribution of nuclear power, 
and the unstable world economic situation will make energy cost 
and availability largely unpredictable. This scenario has brought 
about significant changes for future steam generation in the electric 
industry. The first takes advantage of massive and available worid 
coal reserves. Second, since coal firing requires a substantial in- 
crease in capital investment, a higher percentage of new power 
plants will be designed with higher steam temperatures and pres- 
sures to obtain higher unit efficiency. The third and most difficult 
design consideration is a required increase in unit flexibility. This 
includes requirements for operating modes from base loaded oper- 
ation to cycling service, environmental limitations, and minimum 
use of the premium fuels such as oil and gas. These trends have 
created a tremendous challenge for both the users and suppliers of 
steam generation equipment. This paper will discuss the continual 
development of steam generators designed to fire pulverized coal. 
The discussion will address the recent advances and modifications 
in PC technology including fuel preparation techniques and equip- 
ment, firing system to meet more stringent environmental 
standards and the latest design criteria for steam generator circula- 
tion systems and heating surface arrangements. In some case 
comparisons, both technical and financial, will be used to describe 
various options for different solution with assessments on impact to 
the reliability and efficiency for future PC units. 


25710 (CONF-900859-, pp. 155-162) Development of an au- 
tomatic changing hot-water boiler of 22-hole Yontan briquette. 
Shon, Eungkwon (Korea Institute of Energy, Seoul (Korea)); Choi, 
Sangill; Hyun, Jusoo. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); Korea Inst. of Energy and Resources, 
Daeduk (Korea, Republic of). [1990]. From 7. U.S.-Korea workshop 
on coal utilization technology meeting; Pittsburgh, PA (United 
States); 26-29 Aug 1990. In 7th US-Korea joint workshop on coal 
utilization technology. Proceedings. 589p. Order Number 
DE91012801. Source: OSTI; NTIS. 

Despite problems in handling and burning, nearly every Korean 
home uses Yontan, a coal briquet, for domestic energy purposes. 
The Korean government has pledged to protect the Yontan inuustry 
until an alternative cheap and convenient fuel is available. Yontan 
has a short combustion time so that briquets have to be replaced 
several times a day; the ash, however, retains the shape of the 
original briquet. The paper describes a domestic hot water boiler 
that has been modified with automated fuel feeding and ash dis- 
posal equipment. Test procedures and results are described. It was 
found that the thermal efficiency of the automated boiler increased 
by 5 percent, unburnt carbon decreased by 6 percent, and burning 
time for a briquet load was extended by one hour. 


25711 (CONF-900859-, pp. 303-320) Coal-water-mixture 
(CWM) combustion and heat transfer characteristics in a fiu- 
idized bed combustor. Lim, P.O. (Korea Advanced institute of 
Science and Technology, Seoul (Korea)); Kang, S.K.; Kim, S.D. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
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[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting: Pittsburgh. PA (United States): 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI: NTIS. 

The effects of bed temperature, gas velocity and CWM feeding 
rate on the combustion efficiency of CWM and the heat transfer co- 
efficient between the horizontal or vertical heat transfer tubes and 
the fluidizing medium in a two dimensional fluidized bed combustor 
(0.1m x 0.2 m x 0.4 m) have been determined. The ignition tem- 
perature and activation energy of CWM droplets have been 
measured in a thermogravimetric analyzer and found to be 500°C 
and 19.5 kcal’gmole, respectively. The overall combustion effi- 
ciency of CWM droplet increases with increasing bed temperature 
and gas velocity at higher bed temperatures (> 800°C), but it de- 
creases with increasing gas velocity at a low bed temperature 
(750°C). The heat transfer coefficient in the bed exhibits a maxi- 
mum value with increasing air velocity and increases with an 
increase in bed temperature. The heat transfer coefficient of hori- 
zontal heat transfer tube is found to be higher than that of vertical 
one at lower gas velocities, but a reverse trend has been found at 
higher gas velocities. The heat transfer coefficients between the 
horizontal and vertical heat transfer tubes and the combustor have 
been correlated with the relevant dimensionless groups. 


25712 (CONF-900859-, pp. 551-572) DOE/METC fluidized 
bed combustion program. Dellefield, R.J. (Morgantown Energy 
Technology Center, WV (USA)). USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

The Department of Energy (DOE) has been intimately involved in 
the development of fluidized beds for use in coal combustion since 
the inception of this technology. This paper reviews the develop- 
ment and commercialization of fluidized bed combustion systems 
by industrial boiler manufacturers that are working with DOE’s Mor- 
gantown Energy Technology Center (METC) under research and 
development contracts. Currently, the DOE/METC has a number of 
fluidized-bed projects in three broad areas: Atmospheric Fluidized 
Bed Combustion (AFBC), Pressurized Fiuidized Bed Combustion 
(PFBC), and fluidization fundamentals. AFBC contractors are de- 
veloping steam generation systems for industrial steam users, 
institutional steam users, district heating facilities, and small cogen- 
eration applications. These contractors are developing AFBC 
systems that produce steam between the range of 1,000 pounds of 
steam per hour to 150,000 pounds of steam per hour. PFBC con- 
tractors are developing larger utility sized combined-cycle plants. 
The PFBC projects discussed have a lower cost of electricity, 
lower emissions, and higher efficiency than current utility coal com- 
bustion systems or utility sized AFBC systems. Projects in the 
fluidization fundamentals area address issues generic to the entire 
fluidized bed combustion industry in both atmospheric and pressur- 
ized combustors. 


25713 (CONF-911020—-1) Numerical flow simulation in the 
slagging stage of an MHD coal combustor. Norton, O.P.; Sk- 
aggs, A.; Bouchillon, C.W. Mississippi State Univ., MS (United 
States). Diagnostic Instrumentation and Analysis Lab. [1991]. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-80ET15601. From 2. international symposium on 
coal combustion; Beijing (China); 7-10 Oct 1991. Order Number 
DE91009352. Source: OSTI; NTIS; GPO Dep. 

MHD is a process for efficiently converting the energy in coal 
into electricity. The MHD process imposes some unique conditions 
on the coal combustor. First, the MHD process requires an electri- 
cally conductive gas stream. This is accomplished by burning the 
coal at a very high temperature, approaching 3000 K, by means of 
oxygen enrichment, and by seeding the combustion products with 
an easily ionized compound such as potassium carbonate. Second, 
it is desirable to prevent most of the coal slag from reaching the 
MHD channel. This is done by separating most of the slag from the 
gas stream in the combustor. A design criterion for MHD coal 
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combustors in 90% slag rejection. The design of magnetohydrody- 
namics (MHD) combustors can be greatly enhanced by examining 
the flow patterns in existing MHD combustors. This article presents 
the present results of an effort to examine these flow patterns us- 
ing numerical techniques. 13 refs., 9 figs., 1 tab. 


25714 (DOE/ET/15601—-T54) Devices for maintaining optical 
access in high temperature coal combustion environments. 
Cook, R.L.; Hester. L.R. Mississippi State Univ., MS (United 
States). Diagnostic Instrumentation and Analysis Lab. [1991]. 25p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC02-80ET15601. Order Number DE91015396. Source: 
OSTI; NTIS; GPO Dep. 

Advanced optical diagnostic techniques and instruments are be- 
ing developed to operate successfully in the high temperature coal 
combustion environments of large scale facilities. The success of 
these instruments depends heavily on maintaining a clear optical 
path into and out of the gas stream for long periods of time. The 
buildup of slag at the access port and contaminate fouling of the 
optical window require special systems to maintain the optical path. 
The rationale for, and design of, two such systems are presented 
in this report. The first system, a remotely operated window 
changer, provides for exchanging foulded windows for clean 
windows. The second system, a remotely operated slagbuster, pro- 
vides for removing slag buildup in the access port. The design and 
operation of both systems are discussed. Parts lists, drawings and 
schematics are presented also. 13 refs., 9 figs. 2 tabs. 


25715 (DOE/MC/23005-2990) Nozzle development: Final 
report. Dodge, F.T.; Dodge, L.G.; Johnson, J.E. Southwest Re- 
search Inst., San Antonio, TX (United States). Jun 1989. 128p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC23005. Order Number DE91002071. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this program has been the development of ex- 
perimental techniques and data processing procedures to allow for 
the characterization of multi-phase fuel nozzles using laboratory 
tests. Test results were to be used to produce a single value 
coefficient-of-performance that would predict the performance of 
the fuel nozzles independent of system application. Several differ- 
ent types of fuel nozzles capable of handling multi-phase fuels 
have been characterized for: (a) fuel flow rate versus delivery pres- 
sure, (b) fuel-air ratio throughout the fuel spray or plume and the 
effective cone angle of the injector, and (c) fuel drop- or particle- 
size distribution as a function of fluid properties. Fuel nozzles which 
have been characterized on both single-phase liquids and multi- 
phase liquid-solid slurries include a variable-film-thickness nozzle, 
a commercial coal-water slurry (CWS) nozzle, and four diesel injec- 
tors of different geometries (tested on single-phase fluids only). 
Multi-phase mixtures includes CWS with various coal loadings, sur- 
factant concentrations, and stabilizer concentrations, as well as 
glass-bead water slurries with stabilizing additives. Single-phase 
fluids included glycerol-water mixtures to vary the viscosity over a 
range of 1 to 1500 cP, and alcohol-water mixtures to vary the sur- 
face tension from about 22 to 73 dyne/cm. In addition, tests were 
performed to characterize straight-tube gas-solid nozzles using two 
differences size distributions of glass beads in air. Standardized 
procedures have been developed for processing measurements of 
spray drop-size characteristics and the overall cross-section aver- 
age drop or particle size. 43 refs., 60 figs., 7 tabs. 


25716 (DOE/METC—90/6115-Vol.2, pp. 394-402) An ad- 
vanced two-stage coal fired adiabatic Vortex™ Fluidized Bed 
Combustor. Conn, R.E. (Pennsylvania State Univ., University Park 
(USA)); Korenberg, J.; Steedman, W.G.; Scaroni, A.W. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. DOE Contract AC21-87MC24216. (CONF-900853—Vol.2: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 2. 
262p. Order Number DE90009690. Source: OSTI; NTIS. 

The overall objective of this project is to develop an advanced 
substoichiometric precombustor for removing sulfur by sorbent in- 
jection and producing a combustible gas. This concept is based on 
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a conventional Circulating Fluidized Bed (CFB) and results in sig- 
nificant downsizing of the hot cyclone(s), the CFB freeboard cross 
sectional area, the CFB height by allowing introduction of a portion 
of the combustion air tangentially to the hot cyclone. The initial 
level of this work effort included theoretical investigations to verity 
the technical and economic feasibility of the 2VFBC concept for 
both new equipment and for the retrofit of existing boilers. In the 
current work effort, a 4 MM Btu/hr laboratory unit will be utilized to 
evaluate the performance and operating limits of the concept. This 
paper reports on the progress of this project. 


25717 (DOE/PC/70771-T17) Kinetics of sulfur and nitrogen 
reactions in combustion systems: Fuel nitrogen mechanisms 
during the fuel rich combustion of high and low rank coals: 
Topical report No. 1. Wendt, J.O.L. (Arizona Univ., Tucson, AZ 
(USA). Dept. of Chemical Engineering); Dannecker, K.M.; Bose, 
A.C. Energy and Environmental Research Corp., Irvine, CA (United 
States); Arizona Univ., Tucson, AZ (United States). Dept. of Chem- 
ical Engineering. Feb 1986. 152p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-84PC70771. 
Order Number DE91015691. Source: OSTI; NTIS; GPO Dep. 
Chemical kinetic mechanisms governing the fate of coal nitrogen 
during fuel rich pulverized coal combustion were investigated. A 2 
kg/h downflow plane flame combustor was utilized to obtain 
detailed time resolved profiles of temperature, major species, in- 
cluding Hz and hydrocarbons, and the volatile nitrogenous species. 
Eight coals ranging from a Utah Bituminous to a German Brown 
Coal were investigated. Each coal was burned at SR = 0.8 and at 
SR = 0.6. Supplementary experiments, in which NO was added to 
the incoming coaVair mixture, shifted the nitrogenous species distri- 
bution without altering temperature or major species profiles, and 
simulated, to a certain extent, the process of reburning. Speciation 
of coal nitrogen in this fuel rich stage of a pulverized coal, staged, 
combustion process depends strongly on the composition of the 
coal burned and not only on the temperature jet at which combus- 
tion takes place. Low grade coals yield substantially higher levels 
of NH; than HCN while the converse is true for Bituminous Coals. 
The critical issue addressed here is whether data from a wide 
range of coals, burned under varied environments, can all be corre- 
lated through a single mechanism, namely that of Fenimore, even 
though absolute and relative values of NO, HCN, NH3, He and 
H2O may vary widely from case to case. 21 refs., 39 figs., 2 tabs. 


25718 (DOE/PC/80752-T15-Vol.2) Detailed model for practi- 
cal pulverized coal furnaces and gasifiers: Volume 2, User 
manual for 1990 version: Pulverized coal gasification and com- 
bustion 3-dimensional (90-PCGC-3): Final report. Smith, P.J.; 
Smoot, L.D. Brigham Young Univ., Provo, UT (United States). Dept. 
of Chemical Engineering. Mar 1991. 221p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-85PC80752. 
Order Number DE91012855. Source: OSTI; NTIS; GPO Dep. 
90-PCGC-3 is a generalized, three-dimensional, steady-state 
model for describing a variety of gaseous reactive and non-reactive 
flows. The model solves the Navier Stokes equations in three- 
dimensional, Cartesian coordinates. Turbulence is accounted for in 
both the fluid mechanics equations and the combustion scheme. 
Major gas-phase reactions are modeled assuming local instanta- 
neous equilibrium, and thus the reaction rates are limited by the 
turbulent rate of mixing. The gas phase is described by elliptic par- 
tial differential equations that are solved by an iterative line-by-line 
technique. Under-relaxation is used to achieve numerical stability. 
The generalized nature of the model allows for calculation of 
isothermal fluid mechanics/gaseous combustion. During this 
consortium-funded contract study, PCGC-3 was developed to the 
point where application was demonstrated for cold-flow and 
gaseous combustion systems. In its current state, the code is us- 
able for technical specialists with extensive background in 
numerical modeling of combustion processes. On-going, indepen- 
dently funded research will extend and demonstrate PCGC-3 for 
coal-containing systems. 126 refs., 33 figs., 11 tabs. 


25719 (DOE/PC/88900-T2) An engineering model for coal 
devolatilization: Final report. Lau, Chun Wei; Niksa, S. Stanford 
Univ., CA (United States). High Temperature Gasdynamics Lab. 
Feb 1991. 178p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG22-88PC88900. 
DE91011274. Source: OSTI; NTIS; GPO Dep. 
There are three different modeling projects in this program: (1) 
an expedient reaction model for coal devolatilization for large scale 
combustor simulators; (2) a theoretical framework to explain the be- 
havior of different coal types; and (3) an analysis of the chemistry, 
heat and mass transport in the vicinity of individual coal particles, 
to begin to describe the initial stages of the combustion of en- 
trained coal particles. The engineering model, called FLASHTWO, 
was developed before this program began, and has been validated 
against several wire-grid studies of HVA bituminous coals. Parame- 
ters for FLASHTWO for various coal types have been assigned to 
reproduce the predictions from the full depolymerization model de- 
veloped in Task 2, and used in the simulations of the initial stages 
of pulverized coal combustion in Task 3. A depolymerization model 


Order Number 


.,has been developed which rationalizes all aspects of coal type ef- 


fects on rapid coal devolatilization. The theory is called 
FLASHCHAIN. Task 3, the analysis of the initial stages of pulver- 
ized coal combustion, was pursued in two stages. One study omits 
homogenous chemistry entirely, and focuses on the transport anal- 
ysis including primary devolatilization. convective heat and mass 
transport, heterogeneous oxidation at the particle surface. The 
second study illustrates volatiles combustion in the limit of diffusion- 
limited combustion rates. This rate analysis if formulated in terms 
or primary devolatilization, convective heat and mass transport, ho- 
mogeneous combustion of tar and noncendensibles in a flame 
sheet, and heterogeneous oxidation at the particle surface. 


25720 (DOE/PC/89753-T6) Investigation of the rank depen- 
dence of tar evolution: Quarterly report, 1 April 1991-22 June 
1991. Freihaut, J.D.; Proscia, W.M. United Technologies Corp., 
East Hartford, CT (United States). Research Center. [1991]. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89759. Order Number DE91016544. Source: 
OSTI; NTIS; GPO Dep. 

The evolution phenomenology, yields, chemical, and thermo- 
chemical properties of heavy hydrocarbons, tars, evolved from 
wide range of coal types are presented. Coals varying in rank 
characteristics from lignite to anthracite were rapidly heated to 
varying extents of devolatilization, the tars isoiated from the char 
stream and subjected to chemical and thermochemical analysis. 
Systematic variations in the yields, chemical characteristics, ther- 
mophysical and thermochemical properties are observed for a 
given extent of tar evolution from coals of varying rank. Systematic 
variations are also observed for a given coal but with changing ex- 
tents of devoiatilization. Despite significant variation in the 
molecular types, yields and temperature-sensitivity of heavy hydro- 
carbons with coal type, underlying invariances are observed in the 
evolution sequence of parent coal nitrogen, volatility, functional 
group distributions, and calorific values of evolved tar species as a 
function of extent of tar evolution. 20 refs., 21 figs., 7 tabs. 


25721 (DOE/PC/90310-T3) Combustion of dense streams 
of coal particles: Quarterly progress report No. 3, February 29, 
1991—May 28, 1991. Annamalai, K. Texas A and M Univ., College 
Station, TX (United States). Dept. of Mechanical Engineering. 
[1991]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90310. Order Number 
DE91016542. Source: OSTI; NTIS; GPO Dep. 

Objectives for this program include: Generate the group com- 
bustion results including dissociation for the cylindrical cloud of 
coal particles for with the input data identical to the experimental 
conditions. The optical accessibility of the LFR is limited. Thus a 
Sandia type fiat flame burner with quartz chimney (4 in. dia) 
around the burner will be acquired. This set-up provides full optical 
accessibility. During this time period improvements were made to 
the existing program in an effort to reduce the amount of computer 
time required per run and runs were made in order to check the 
numerical scheme and some of the assumptions made in the 
model. The addition of SORCOR (source correction for the gas 
phase oxidation of carbon monoxide and volatiles) was added in 
the past to allow the program to be run once oxidation became dif- 
fusion controlled (fast kinetics). A subroutine was added that 
computes the maximum consumption rate that can be applied over 
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the finite time step which results in non-negative values of mass 
fraction. This has been shown to work very well. 15 figs. 


25722 (ORNL/FMP-91/3) Publications of the Fossil Energy 
Advanced Research and Technology Development Materials 
Program, June 1, 1989 through March 31, 1991. Carlson, P.T. 
(comp.). Oak Ridge National Lab., TN (United States). Jun 1991. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE91015387. Source: 
OSTI; NTIS; GPO Dep. 

The objective of the Fossil Energy Advanced Research and 
Technology Development (AR&TD) Materials Program is to conduct 
research and development on materials for fossil energy applica- 
tions, with a focus on the longer-term needs for materials with 
general applicability to the various fossil fuel technologies. The 
scope of the program addresses materials requirements for all fos- 
sil energy systems, including materials for coal preparation, coal 
liquefaction, coal gasification, heat engines and heat recovery, 
combustion systems and fuel cells. The research conducted on the 
program is divided among the following areas: (1) ceramics, (2) 
new alloys, (3) corrosion and erosion research, and (4) program 
development and technology transfer. This bibliography covers the 
period of June 1, 1989, through March 31, 1991, and is a supple- 
ment to previous bibliographies in this series. It is the intent of this 
series of bibliographies to list only those publications that can be 
conveniently obtained by a researcher through relatively normal 
channels. The publications listed in this document have been lim- 
ited to topical reports, open literature publications in refereed 
journals, full-length papers in published proceedings of confer- 
ences, full-length papers in unrefereed journals, and books and 
book articles. 
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Refer also to citation(s) 27288 

25723 (CONF-90085S-, pp. 1-5) The role of U.S. coal in 
world coal markets. Yancik, J.J. (Dept. of Commerce, Washing- 
ton, DC (USA)). USDOE Pittsburgh Energy Technology Center, PA 
(United States); Korea Inst. of Energy and Resources, Daeduk 
(Korea, Republic of). [1990]. From 7. U.S.-Korea workshop on coal 
utilization technology meeting; Pittsburgh, PA (United States); 26- 
29 Aug 1990. In 7th US-Korea joint workshop on coal utilization 
technology. Proceedings. 589p. Order Number DE91012801. 
Source: OSTI; NTIS. 

The author discusses Korean-US cooperation in the promotion of 
advanced coal technologies and increased coal trade between the 
two countries. He also discusses the challenges facing coal due to 
worldwide concern over global warming, acid rain, and other envi- 
ronmental effects from mining and use of coal. The author believes 
that a strong economy is a prerequisite in improving our environ- 
ment and protecting it from further degradation and that coal-based 
energy is vital to the US. He describes the advantages of the US 
coal industry and states that Korea and the US have similar energy 
and environmental goals. 


25724 (CONF-900859-, pp. 22-29) The role of U.S. coal in 
the Korean market. Phelleps, M. USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States); Korea Inst. of Energy and 
Resources, Daeduk (Korea, Republic of). [1990]. From 7. U.S.- 
Korea workshop on coal utilization technology meeting; Pittsburgh, 
PA (United States); 26-29 Aug 1990. In 7th US-Korea joint work- 
shop on coal utilization technology. Proceedings. 589p. Order 
Number DE91012801. Source: OSTI; NTIS. 

In 1989, the US supplied approximately 4.2 million metric tons of 
coal to Korea - almost 15% of their imported coal. While the US 
represents a substantial share of Korea’s coal imports, that share 
is down from the 25% supplied by the US in 1981. The US coal 
industry would like to see the trend reversed. This raises an impor- 
tant question. At a time when new coal supplying nations are 
entering the world market and traditionally suppliers are located 
nearby, why should Korea buy US coal? The answer lies in a com- 
bination of reasons all sound from the point of view of a country 
that wishes to diversify its supplies and has consumer concerns re- 
garding quality and reliability. In these exciting but uncertain times, 
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the US offers a large and varied coal reserve base, an improving 
infrastructure, a trained and reliable workforce and a reliable trans- 
portation system. These assets permit the US to respond quickly 
and competitively to coal demands. The author addresses each of 
these assets. 


25725 (CONF-900859—, pp. 68-85) Coal supply issues for 
South Korea. Mahr, D. (Burns and Roe Co., Oradell, NJ (USA)). 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 

Coal is a relatively economical and secure fossil fuel. Because 
South Korea is a large, growing importer of fuel for its energy 
needs, coal is becoming an important element in South Korea's 
energy plans. Coal characteristics largely determine its demand 
and resulting cost. Blending is one technique being used to reduce 
this cost. A major part of the delivered cost of coal is ocean trans- 
portation and distribution to major users. An efficient scheme 
considers distances, tonnages, and the possibility of interruptions 
from one or more sources. Large carriers for distance sources, 
self-unloading vessels, transshipment terminals, and coastal 
vessels have been used in the USA, Japan, Taiwan, and other lo- 
cations. Some of these concepts could be efficient features in 
South Korea's coal import plans. 


25726 (CONF-900853-, pp. 374-384) Coal mining and its 
related environmental problems in Korea. Ro, Seahwan (Korea 
Institute of Energy and Resources, Seoul (Korea)); Oh, Jaehyun. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 

The situation of Korean coal industry under the adversity of the 
shrinking demand for coal due to the stabilization in the prices of 
oil and gas is explained. The on-going activities of Korean coal in- 
dustrial sector to overcome the adversity are introduced, which are 
largely concerned with the reduction in coal supply costs through 
modernization and mechanization of collieries and the rationaliza- 
tion in mine management. The adverse effects of underground coal 
mining inclusive of mining subsidence, environmental disruption 
and water contamination are discussed, together with the anti- 
pollution and nature preservation researchers currently under 
implementation. 


25727 (DOE/EIA—0333(91)) Annual outlook for US coal, 
1991. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. 9 Jul 1991. 54p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91015519. Source: OSTI; NTIS; 
GPO; GPO Dep. 

This publication presents detailed forecasts for coal supply and 
demand to the year 2010. These forecasts represent expectations 
of what could occur under a given set of assumptions. they do not 
provide unqualified predictions of the future. If conditions change 
the forecasts will be affected accordingly. The uncertainty inherent 
in the forecasts contained in this report should be recognized, so 
that they can be used in the proper context. The Persian Gulf War 
was the most significant development to affect world energy mar- 
kets in recent years. The forecasts presented in this report were 
prepared using world oil price assumptions that were developed 
before the war ended. These assumptions exerted more influence 
on the near-term energy forecasts than on the long-term forecasts. 
Now that the war is over, the near-term forecasts presented in this 
report are subject to more uncertainty, as they do not reflect cur- 
rent post-war events in energy markets, such as the restoration of 
oil production capacity by Iraq and Kuwait. 8 figs., 13 tabs. 


25728 (ETDE/JP-mf—1513356, pp. 380-390) Research on fa- 
cilitating import of overseas coal.: Assessment of increasing 
use of ordinary coal due to advance in coal utilization technol- 
ogy and its influence on coal supply. Sanami, Y. (New Energy 





and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan) 
Oct 1990. 465p. (In Japanese). In NEDO R and D reports.: 10th 
meeting for 1989 fiscal year. Order Number DE91513356. Source: 
OSTI; NTIS (US Sales Only). 

It is first noted that demand for ordinary coal in the following 
fields of industries in Japan will continuously increase owing to ad- 
vances in technologies for utilizing coal and switchovers of energy 
sources required from oil to coal: the steel industry, the electric 
power industry, and the other industries such as the cement indus- 
try, the paper and pulp industry and the chemical industries. 
summing up those in these fields of industries, demands for ordi- 
nary coal in the year 2000 and 2010 are estimated to be about 78 
million tons and about 105 million to 117 million tons, respectively. 
Outlooks for supply of ordinary coal in Japan are given, assuming 
the case in which Australia will have a 70% or 60% of market share 
in ordinary coal imported into Japan. It is noted that the world mar- 
ket of ordinary coal will continue to show an advancing tendency 
due to strong demand in each of the above cases. If prices of ordi- 
nary coal rise at a rate of over 5% per annum, the merits of using 
coal in place of oil will be seriously impaired. In this connection, 
several policies are proposed, which Japan should employtor se- 
curing a stable supply of ordinary coal in the future. 2 figs., 7 tabs. 
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25729 (CONF-900859-, pp. 30-51) Overview of research on 
mine emergency skills. Vaught, C. (Pittsburgh Research Center, 
PA (USA)); Wiehagen, W.J.; Brnich, M.J.; Cole, H.P. USDOE Pitts- 
burgh Energy Technology Center, PA (United States); Korea Inst. 
of Energy and Resources, Daeduk (Korea, Republic of). [1990]. 
From 7. U.S.-Korea workshop on coal utilization technology meet- 
ing; Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 

In April 1984 the US Bureau of Mines initiated a program of re- 
search to develop performance-based teaching and evaluation 
methods for measuring nonroutine mine health and safety skills. 
The research had three related intents. First, it was designed to 
identify those critical skills workers need in order to cope with 
emergencies in underground coal mines. Events such as those re- 
quiring self-rescue and escape are infrequent from the perspective 
of individual miners. It is therefore difficult to maintain workers 
proficiency in the skills necessary to cope with these types of situa- 
tions. A second intent was to make rank-and-file miners the focus 
of instruction on these nonroutine skills. Thus, it was deemed ad- 
visable to develop methods by which to teach and assess coal 
miners on what they must know and do to function in emergencies 
with only the resources available to them on their working sections. 
The third intent was to apply recent developments in instructional 
design and human performance measurement to this task of pro- 
ducing effective methods for teaching and assessing workers 
proficiency in critical skill areas. The paper describes a method of 
paper and pen simulations used to train personnel in hazard recog- 
nition and correction, accident prevention, and emergency 
response procedures. The paper then describes exercises in self- 
contained self-rescuer utilization. The author discusses the impact 
of these programs on miner training. 
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25730 (DOE/BC/14250-8) Research on improved and 
enhanced oil recovery in Illinois through reservoir characteri- 
zation: [Quarterly technical progress report], March 28, 
1991—June 28, 1991. Oltz, D.F. Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). Geological Survey. 
[1991]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89BC14250. Order Number 
DE91015582. Source: OSTI; NTIS; GPO Dep. 


02 PETROLEUM 
0202 Reserves, Geology, and Exploration 


This project will provide information that can maximize hydrocar- 
bon production, minimize formation damage and stimulate new 
production in Illinois. Such information includes definition of hydro- 
carbon resources, characterization of hydrocarbon reservoirs, and 
the implementation of methods that will improve hydrocarbon 
extractive technology. Increased understanding of reservoir hetero- 
geneities that affect oil recovery can aid in identifying producible 
resources. The transfer of technology to industry and the general 
public is a significant components of the program. The project is 
designed to examine selected subsurface oil reservoirs in Illinois. 
Scientists use advanced scientific techniques to gain a better un- 
derstanding of reservoir components and behavior and address 
ways of potentially increasing the amount of recoverable oil. Initial 
production rates for wells in the Illinois Basin commonly decline 
quite rapidly and as much as 60 percent of the oil in place can be 
unrecoverable using standard operating procedures. Hetero- 
geneities (geological differences in reservoir make-up) affect a 
reservoirs capability to release fluids. By-passed mobile and immo- 
bile oil remain in the reservoir. To learn how to get more of the oil 
out of reservoirs, the ISGS is studying the nature of reservoir rock 
heterogeneities and their control on the distribution and production 
of by-passed, mobile oil. 


25731 (DOE/FE/60520—-1) Quality assurance in the 
petroleum industry: Oil and gas industry Total Quality Man- 
agement (TQM). Penny, N.P. Bechtel Petroleum Operations, Inc., 
Tupman,. CA (United States). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-85FE60520. 
(CONF-9110102-3: 18. annual American Society of Quality Control 
(ASQC) national energy division conference, Danvers, MA (United 
States), 6-9 Oct 1991). Order Number DE91014372. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes the development and implementation of To- 
tal Quality Management (TQM) at the Naval Petroleum Reserves in 
California (NPRC), known as ‘Elk Hills’, and one of the largest oil 
and gas producing and processing facilities in the nation. NPRC is 
jointly owned by the United States Department of Energy (DOE), 
and Chevron USA Inc. (CUSA), and is managed and operated by 
Bechtel Petroleum Operations Inc. (BPOl). This paper describes 
step-by-step methods for getting started in TQM in the oil and gas 
industry, including the essential quality systems ingredients. The 
paper aiso illustrates how the President's Award for Quality and 
Productivity Improvement and the Malcolm Baldrige National Qual- 
ity Award (MBNQA) can be used as the assessment standards and 
benchmarks for measuring TQM. 8 refs., 2 figs. 


25732 (ETDE-mf-1515308) Effects of thermal diagenesis 
on the petrophysical properties of reservoir rock strata in 
Niedersachsen. Final report. Schopper, J.R. Technische Univ. 
Clausthal, Clausthal-Zellerfeld (Germany). Inst. fuer Geophysik. 
1990 19p. (in German). Order Number DE91515308. Source: 
OSTI; NTIS (US Sales Only). 

It is difficult to investigate thermal diagenesis and its effects on 
the physical properties of rock strata. The parameters of permeabil- 
ity, formation factor,and specific surface area must be recorded 
simultaneously for a unique and complete quantitative description 
of the state of diagenesis. The studies covered the thermal and 
chemical effects on cementation, accruement, new formation, pres- 
sure relief, and precipitation, as well as solution processes and the 
induction of secondary porosity. (DG). 


25733 (ETDE-mf-1515311) Development and application of 
a petroleum-geological and geochemical exploration method, 
with particular regard to the hydraulics of the Pechelbronn 
area. Technical report: Petroleum geology of the Pechelbronn 
area. Eder, M. Bundesanstalt fuer Geowissenschaften und 
Rohstoffe, Hannover (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Apr 1988 44p. (in 
German). Contract BMFT 0326476A. Order Number DE91515311. 
Source: OSTI; NTIS (US Sales Only). 

The fact that the nature mesozoic bedrock which generate liquid 
hydrocarbons are located in deeper strate outside Pechelbronn, 
and especially to the East, suggests significant lateral flow vector 
which might be related to large-scale regional groundwater flow. 
Migration took place mainly in permeable strate in the lateral direc- 
tion and mainly through faults and gaps in the vertical direction. 
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The mean lateral distance is 8 km, the mean vertical distance 300 
to 700 m. (orig.). 


25734 (INIS-BR-2478) Carboxylic acid application as 
biomarkers in crude oils and rocks. Jaffe. R. (Universidad Si- 
mon Bolivar, Caracas (Venezuela). Dept. de Quimica): Gallardo, 
M.T.; Gardinali. P. Associacao Latino-Americana de Geoquimica 
Organica. Rio de Janeiro, RJ (Brazil). 1988 2p. (In Spanish). 
(CONF-8811373-: 1. Latin American Congress on Organic Geo- 
chemistry, Rio de Janeiro (Brazil), 27-30 Nov 1988). Order Number 
DE91640165. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CARBOXYLIC ACIDS/uses; 
USES; GAS CHROMATOGRAPHY; MASS SPECTROSCOPY; 
PETROLEUM; ROCKS 


25735 (NEI-DK-553, pp. 5.1-5.9) Greenland sector develop- 
ment over the next 5 years. Strandgaard, O. (NUNAOIL (DK)). 
Industriministeriet, Copenhagen (Denmark). Industri- og Han- 
delsstyrelsen. Nov 1989. 117p. (CONF-8911312-: Exploitation of 
world offshore markets, Koege (Denmark), 20-21 Nov 1989). In 
Exploitation of world offshore markets: Scope for UK/Danish col- 
laboration. Order Number DE91798484. Source: OSTI; NTIS (US 
Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

Geographical conditions in Greenland are briefly described and 
the history of concessions granted for oi] exploration is presented, 
with emphasis on the Jameson land concession, Kanumas and Syd 
Vest Seis. Information is given on the companies which are parties 
for the concessions for future prospecting for oil in the named areas 
and the negotiated terms under which they will work. Acquired data 
will be offered for sale. It is pointed out that the climatic conditions 
in Greenland are extremely harsh. It is claimed that much further 
geological knowledge is needed in order to evaluate whether there 
are areas of potential interest for oil in Greenland. (AB). 


25736 (SAND-91-1520C) Effect of stress and pressure on 
gas flow through natural fractures. Warpinski, N.R.; Teufel, L.W.; 
Graf, D.C. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9110149-2: 66. annual Society of Petroleum Engineers (SPE) 
conference, Dallas, TX (United States), 6-9 Oct 1991). Order Num- 
ber DE91015437. Source: OSTI; NTIS; GPO Dep. 

Gas conductivities of narrow natural fractures in sandstone and 
chalk were measured under varying stress and pore pressure con- 
ditions and showed a decrease in conductivity with increasing net 
stress. Natural fractures in mudstones exhibited continuously 
decreasing conductivity upon application of stress, so that correlat- 
able conductivity data could not be obtained. Effective-stress-law 
behavior for the sandstone and chalk fractures were examined, 
giving a values in the range of 0.8—-1.06, where a is the parameter 
in the effective-stress law, o - aP. The value of a for the fracture 
in chalk was nearly constant, but the values for the fractures in 
sandstone tended to decrease with increasing stress. Transition 
Reynolds's numbers and turbulence factors for flow through the 
chalk and sandstone fractures were determined, yielding turbu- 
lence factors ranging from 6.0-20 x 10® ft-’ (2.0-6.6 x 10-5 
cm—") for differently stressed fractures. The entire flow behavior of 
these natural fractures, including conductivity, effective-stress law, 
and turbulence, is controlled by stress and pore pressure. As a re- 
sult, pressure depletion during production will significantly change 
the productivity of a reservoir with similar natural fractures. 28 
refs., 14 figs., 4 tabs. 
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25737 (NEI-DK-553, pp. 11.1-11.2) Underwater technology. 
Lafferty, C. (British Gas (GB)). Industriministeriet, Copenhagen 
(Denmark). Industri- og Handelsstyrelsen. Nov 1989. 117p. (CONF- 
8911312-: Exploitation of world offshore markets, Koege 
(Denmark), 20-21 Nov 1989). In Exploitation of world offshore mar- 
kets: Scope for UK/Danish collaboration. Order Number 
DE91798484. Source: OSTI; NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 
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A brief review of underwater technology with special attention 
paid to diving and remotely operated vehicle operations and the 
development activities of the firm British Gas. (AB). 


0204 Processing 
Refer also to citation(s) 25545, 25602, 25641, 27391 


25738 (ETDE/JP-mf—1513317, pp. 279-281) Research and 
development project of hydroreforming of heavy oil and oil 
sand oil. New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (in Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industnal technology. 
Order Number DE91513317. Source: OSTI: NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of 
“International cooperative research and development project of hy- 
droreforming of heavy oil and oil sand oil” promoted by NEDO. The 
project was surveyed in Saskatchewan Province. Canada from 
Nov. 1989 to March 1990. As oil yields and generated sludge 
amounts were measred in hydroretorming experiments on an auto- 
clave to obtain the most suitable catalyst, the mixed catalyst of a 
conventional one and direct desulfurization one was superior in re- 
activity. The property difference between ordinary crude oil and 
concerned oils was revealed with the component analysis, molecu- 
lar structure analysis and elementary analysis of every oil. The 
component difference between sludges in every site was also re- 
vealed with the molecular structure analysis and elmentary analysis 
of every generated sludge. Conditions of location were surveyed 
on the basis of weather conditions and geological ones in situ, and 
oil needs in Canada based on the document survey on oil produc- 
tion and consumption. 
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Refer also to citation(s) 25745 
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Refer also to citation(s) 27276, 27288, 27391 


25739 (DOE/EIA-0109(91/07)) Petroleum supply monthly, 
July 1991. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Oil and Gas. 29 Jul 1991. 146p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91016591. Source: OSTI; NTIS: GPO; GPO Dep. 

Data presented in this report describe the supply and disposition 
of petroleum products in the United States and major US geo- 
graphic regions. The data series describe production, imports and 
exports, inter-Petroleum Administration for Defense (PAD) District 
movements, and inventories by the primary suppliers of petroleum 
products in the United States (50 States and the District of 
Columbia). The reporting universe includes those petroleum sectors 
in Primary Supply. Included are: petroleum refiners, motor gasoline 
blenders, operators of natural gas processing plants and fractiona- 
tors, inter-PAD transporters, importers, and major inventory holders 
of petroleum products and crude oil. When aggregated, the data 
reported by these sectors approximately represent the consumption 
of petroleum products in the United States. 14 figs., 64 tabs. 


25740 (DOE/EIA-0380(91/07)) Petroleum marketing 
monthly, July 1991. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 12 Jul 1991. 
177p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91015776. Source: OSTI; NTIS; GPO; GPO Dep. 

This report is designed to give information and statistical data 
about a variety of crude oils and refined petroleum products. The 
publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, residuals, 
aviation fuels, kerosene, and propane are presented. 12 figs., 55 
tabs. 





25741 (DOE/EIA—0380(91/08)) Petroleum marketing 
monthly, August 1991. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 7 Aug 
1991. 183p. Sponsored by USDOE. Washington, DC (United 
States). Order Number DE91016987. Source: OSTI; NTIS; GPO; 
GPO Dep. 

This publication (PMM) is designed to give information and sta- 
tistical data about a variety of crude oils and refined petroleum 
products. The publication provides statistics on crude oil costs and 
refined petroleum products sales for use by industry, government, 
private sector analysts, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the 
f.o.b. and landed cost of imported crude oil, and the refiners’ acqui- 
sition cost of crude oil. Sales data for motor gasoline, distillates, 
residuals, aviation fuels, kerosene, and propane are presented. 12 
figs., 55 tabs. 


25742 (DOE/EIA—0520(91/06)) International petroleum 
statistics report, June 1991. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Energy Markets 
and End Use. 2 Jul 1991. 66p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE91015979. Source: 
OSTI; NTIS: GPO; GPO Dep. 

This statistics report presents data on international oil production, 
consumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, 
and on oil consumption and stocks in the Organization for Eco- 
nomic Cooperation and Development (OECD). This section 
contains annual data beginning in 1973, and monthly data for the 
most recent two years. Section 2 presents an oil supply/ 
consumption balance for the market economies (i.e. non-communist 
countries). This balance is presented in quarterly intervals for the 
most recent two years. Section 3 presents data on oil imports by 
OECD countries. This section contains annual data beginning in 
1982, and quarterly data for the most recent two years. 41 tabs. 


25743 (DOE/EIA—0520(91/07)) International petroleum 
statistics report, July 1991. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Energy Markets 
and End Use. 1 Aug 1991. 70p. Sponsored by USDOE. Washing- 
ton, DC (United States). Order Number DE91016483. Source: 
OSTI; NTIS; GPO; GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, 
and on oil consumption and stocks in the Organization for Eco- 
nomic Cooperation and Development (OECD). This section 
contains annual data beginning in 1973, and monthly data for the 
most recent two years. Section 2 presents an oil supply/ 
consumption balance for the market economies (i.e. non-communist 
countries). This balance is presented in quarterly intervals for the 
most recent two years. Section 3 presents data on oil imports by 
OECD countries. This section contains annual data beginning in 
1982, and quarterly data for the most recent two years. 41 tabs. 


25744 (DOE/NBB—00S0P) Report to the Congress on the 
storage of refined petroleum products and on regional supply 
interruptions: Executive summary: Submitted in response to 
the House report accompanying the bill enacted as the Depart- 
ment of the Interior and related agencies appropriations act 
for fiscal year 1991. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (United States). Office of the Deputy As- 
sistant Secretary for Strategic Petroleum Reserve. Jun 1991. 22p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91016702. Source: OSTI; NTIS; GPO Dep. 

This report is submitted in response to House Report 101-789 
which accompanies the bill enacted as the Department of Interior 
and Related Agencies Appropriations Act, Fiscal Year 1991 (Public 
Law 101- 512) which requests that the Department of Energy 
provide to Congress one or more current studies of possible re- 
sponses to regional petroleum supply shortages in the United 
States. This report consists of an anthology of technical papers 
prepared by the Department of Energy and various contractors ad- 
dressing issues relating to the feasibility of regional storage of 
refined petroleum products and other responses to regional supply 
shortages and an introductory paper which summarizes each of 
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these studies and the conclusions reached in them. The intent of 
this report is to expand the published information based on issues 
related to refined petroleum product storage and responses to re- 
gional disruptions. This compilation is not intended as a policy 
document and the views presented in the individually authored pa- 
pers are not necessarily the views of the Department of Energy. 
Readers are cautioned that this is not related to the implementa- 
tion of the three year refined petroleum product test program 
required pursuant to the Energy Policy and Conservation Act 
Amendments of 1990 (Public Law 101-383). 1 fig. 


25745 (ETDE/JP-mf-1513095) Flow and demand/supply of 
petroleum products in Europe and America. Hayashi, T. (The 
Inst. of Energy Economics, Tokyo (Japan)); Mizawa, S. Institute of 
Energy Economics, Tokyo (Japan). 21 Feb 1991 55p. (in Japan- 
ese). Order Number DE91513095. Source: OSTI; NTIS (US Sales 
Only). 

Relatedly with the internationalizing problem in pricing system for 
the petroleum products, vicissitude in product flow and change in 
demand in the consuming regions in Europe and America were an- 
alyzed and put in order through comparison in market among 
Japan, Europe and America. If 1989 is developed from and com- 
pared with 1983 in status in Europe, OECD, it is characterized by, 
among others, heightenig in regional self-supply ratio, considerable 
heightening in topper-operating ratio and very large heightening in 
gasoline-importing ratio. In the USA, it is done by, among others, 
increase in importation quantity, strengthening in environmental 
restriction and increase in demand of light products. The above de- 
velopments being taten into consideration, notes to be pointed out 
for the future petroleum products are about continuously tending 
decrease in exportation from the socialist countries, impact of de- 
mand and supply, as viewed and expected, in European region on 
Middle East, Japan and NIES countries in furtherance, and accord- 
ingly, decrease in importation in the USA (mainly the East). Chage 
in specification due to strengthening in environmental restriction will 
also change sources of gasoline to the West Coast, USA. 73 figs., 
18 tabs. 


25746 (NEI-DK-553) Exploitation of world offshore mar- 
kets: Scope for UK/Danish collaboration. Industriministeriet, 
Copenhagen (Denmark). Industri- og Handelsstyrelsen. Nov 1989 
117p. (CONF-8911312-: Exploitation of world offshore markets, 
Koege (Denmark), 20-21 Nov 1989). Order Number DE91798484. 
Source: OSTI; NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

Papers presented at a conference on the exploitation of world 
offshore markets where topics discussed were the design and 
engineering of lightweight structures, pipelines, underwater technol- 
ogy, exploration and resource development, inspection, 
maintenance and repairs. All these topics were discussed in the 
light of the potential for Danish/UK cooperation in these fields. 
Summaries of the discussions carried out by the five groups of par- 
ticipants are also included. (AB). 


25747 (NE!I-DK-553, pp. 4.1-4.7) Overview of world oil and 
gas markets including detailed review of the UKCS over the 
next 5 years. D’Ancona, J.E. (Offshore Supplies Office, UK De- 
partment of Energy (GB)). Industriministeriet, Copenhagen 
(Denmark). Industri- og Handelsstyrelsen. Nov 1989. 117p. (CONF- 
8911312-: Exploitation of world offshore markets, Koege 
(Denmark), 20-21 Nov 1989). In Exploitation of world offshore mar- 
kets: Scope for UK/Danish collaboration. Order Number 
DE91798484. Source: OSTI; NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

Total world expenditure on oil and gas activities is estimated at 
roughly 60 billion dollars per annum. Areas of particular interest 
are noted, and the development of the current situation in the UK 
is described especially in relation to investments and prices. The 
author discusses technology trends within the field of offshore ac- 
tivities in some detail. It is claimed that the UK market at home and 
abroad is healthy. The British Director General of the Offshore 
Supplies Office of the UK Department of Energy recommends that 
serious consideration should be given to the idea of international 
collaboration with respect to, not only research and development, 
but also commercial interests. (AB). 
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25748 (NEI-DK-553. pp. 6.1-6.4) Danish sector develop- 
ment over the next 5 years. Roeigaard-Petersen, B. (Maersk Oil 
and Gas AS (Dk)). Industriministeriet, Copenhagen (Denmark). 
Industri- og Handelsstyrelsen. Nov 1989. 117p. (CONF-8911312-: 
Exploitation of world offshore markets. Koege (Denmark), 20-21 
Nov 1989). In Exploitation of world offshore markets: Scope for 
UK/Danish collaboration. Order Number DE91798484. Source: 
OSTI; NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

A very brief description of the current status of oil and gas pro- 
duction in Denmark and of planned developments covering the 
next 5 years in relation to Gorm F., Dagmar, Kraka, Valdemar, 
Skjold Expansion, Roar and Dan Field. Activities will consist of 
drilling on existing platforms, the installation of satellite platforms 
with associated wells and pipelines and modifications of existing fa- 
cilities, especially for water treatment. (AB). 


25749 (NEI-DK-553, pp. 7.1-7.6) The essence of collabora- 
tion. Clark, D. (Press Offshore Ltd. (GB)). Industriministeriet, 
Copenhagen (Denmark). Industri- og Handelsstyrelsen. Nov 1989. 
117p. (CONF-8911312-: Exploitation of world offshore markets. 
Koege (Denmark), 20-21 Nov 1989). In Exploitation of world off- 
shore markets: Scope for UK/Danish collaboration. Order Number 
DE91798484. Source: OSTI: NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

The advantages (and pitfalls) of Danish/English collaboration 
within the oil and gas industry are explained. The author stresses 
that the aim of finding a business partner is to increase profits and 
indicates the qualities one should look for in prospective partners, 
such as special and proven management skills and control sys- 
tems, financial strength, access to aid programmes for project 
funding and national credit agencies, access to national credit 
agencies, availability of key personel! with tried and tested creden- 
tials etc. Many practical hints are also given as how to instigate 
such a partnership. (AB). 


0209 Environmental Aspects 


Refer also to citation(s) 25545 


25750 (UCRL-JC—107737) Global model simulations of the 
long range transport of soot and sulfur from the Kuwait oil 
fires. Penner, J.E. Lawrence Livermore National Lab., CA (United 
States). Jun 1991. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9104282— 
1: Expert meeting on the atmospheric part of the emergency 
response to the Kuwait oilfield fires, Geneva (Switzerland), 27-30 
Apr 1991). Order Number DE91015771. Source: OSTI; NTIS; GPO 
Dep. 

It has been reported that up to 6 million barrels of oil per day 
may be on fire in Kuwait. If 5% of the oil becomes soot and the 
emissions continue for a year, the total amount injected into the at- 
mosphere would be 18 Tg. If less oil is on fire, but the emission 
factor is actually 10-15%, a similarly large total amount of soot 
may be injected over the coarse of a year. The potential emissions 
of soot from the Kuwait oil fires are large relative to the global 
emissions of this substance. The spread of soot may reach as far 
as Mauna Loa in some seasons. In other seasons, the loading of 
soot within a large area centered about the fires may more than 
double. This soot will certainly have regional implications for 
climate, but its global consequences should be investigated. En- 
hancements to existing monitoring stations throughout the region 
should be pursued in order to quantify the amount and spread of 
the soot. The sulfur emissions from the fires are a large source rel- 
ative to other sources in the area. The monitoring of SO2 and 
SO,= throughout the region could help quantity the spread of this 
pollutant as well. 11 refs., 10 figs. 
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Refer also to citation(s) 25744, 25759 


25751 Fuel purifying apparatus. Montemayor Uzeta, L.A. 11 
Apr 1991. Filed date 11 Oct 1989. Canada Patent patent applica- 
tion 2000476. 12p. Source: Micromedia Ltd., Technical Information 
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Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A fuel purifying apparatus particularly useful with diesel fuel con- 
sists of a hollow cylindrical body that has a fuel intake orifice and 
an exit orifice. A fuel flow conduit is in fluid communication with the 
intake orifice. fixedly arranged on the inner wall of the cylindrical 
body. The outlet end of this conduit is next to a metal deflector 
plate that extends diametrically and also substantially in a longitudi- 
nal manner in the interior of the cylindrical body. An electrical 
heating element partially penetrates the cylindrical body through an 
insertion orifice made in the body. The inner end of the heating el- 
ement is located near the deflector plate in order to heat it. In 
addition, the apparatus incorporates drainage elements for with- 
drawing from the apparatus the impurities separated out of the 
fuel. The primary purpose of the invention is to provide an appara- 
tus to be placed between the fuel storage tank and the primary 
fitter of a vehicle in order to refine the diesel fuel through separa- 
tion of the impurities in such a way that the diesel fuel received in 
the injection system of the engine via the primary filter has optimal 
qualitative conditions for generating greater yield and service life of 
the engine. 4 figs. 


0230 Properties and Composition 
Refer also to citation(s) 27814, 27815, 27816, 27818 


25752 (ETDE-mf-1515307) Selective measurements on 
isolated petroleum products and model substances (thermo- 
analytics). Final report. Kopsch, H. Institut fuer Erdoelforschung, 
Clausthal-Zelierfeld (Germany). [1990] 20p. (In German). Order 
Number DE91515307. Source: OSTI; NTIS (US Sales Only). 

Petroleum distillation residues (vacuum residues, bitumen) were 
analyzed by thermoanalytical methods both as real systems and as 
model substances (n-alkanes, condensed aromatic hydrocarbons, 
alkyl-substituted aromatic hydrocarbons). The methods applied 
were thermogravimetry (TG) and dynamic difference calorimetry 
(DSC) both in inert gas and in air. Correlations were found be- 
tween physical and analytical data of the real systems on the one 
hand and characteristic TG data on the other hand. TG also per- 
mits on accurate characterisation of the thermal behaviour, i.e. 
boiling, cracking temperature, and coking. DSC was applied for in- 
vestigating the kinetics of the pyrolysis and oxidation reaction of 
real systems and model substances. (orig.). 


25753 (NIPER-529-Vol.1) National Institute for Petroleum 
and Energy Research quarterly technical report, January 1— 
March 31, 1991: Volume 1, Fuels research. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Jul 1991. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-83FE60149. Order Number 
DE91015778. Source: OSTI; NTIS; GPO Dep. 

This report presents research from the National Institute for 
Petroleum and Energy Research. Topics include: Department of 
analytical methodology for analysis of heavy crudes; and thermo- 
chemistry and thermophysical properties of organic nitrogen and 
diheteroatom-containing compounds. 34 refs., 11 figs., 10 tabs. 
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Refer also to citation(s) 25732, 25736, 25756, 28119 


25754 (NEI-DK-553, pp. 8.1-8.18) Concepts for offshore ex- 
ploration in pack ice area. Mueller, S. (COWiconsult (DK)). 
Industriministeriet, Copenhagen (Denmark). Industri- og Han- 
delsstyrelsen. Nov 1989. 117p. (CONF-8911312-: Exploitation of 
world offshore markets, Koege (Denmark), 20-21 Nov 1989). In 





Exploitation of world offshore markets: Scope for UK/Danish col- 
laboration. Order Number DE91798484. Source: OSTI: NTIS (US 
Sales Only). 

In collaboration with Offshore Supplies Office. UK. 

Comments in relation to overheads presented by a Danish firm 
to illustrate problems increment to oil exploration in Greenland, 
with the emphasis on pack ice. are given in addition to details. pre- 
sented in note form. of a project proposal: "Concepts for offshore 
exploration in pack-ice areas” presented by a Danish company to 
the Commission of the European Communities. (AB). 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 25736. 25737 


25755 (DOE/CE/15459-T3) Natural gas conversion pro- 
cess: Third quarterly report. Southern California Research Corp., 
San Ratael, CA (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-90CE15459. 
Order Number DE91015759. Source: OSTI; NTIS: GPO Dep. 

The main objective is to design and operate a laboratory appara- 
tus for the catalytic reforming of natural gas in order to provide 
data for a large-scale process. To accelerate the assembly and cal- 
ibration of this equipment, a request has been made to the 
Lawrence Berkeley Laboratory for assistance, under the DOE's 
Industrial Visitor Exchange Program. Pr. Heinz Heinemann (Cataly- 
sis), Dr. John Apps (Geochemistry) and Dr. Robert Fulton 
(Mechanical Engineering) have expressed interest in supporting 
our request. Pr. Heinemann’s recent results on the conversion of 
Petroleum Coke residues into CO2 and H2 mixtures using highly 
basic metal oxides catalysts, similar to ours, are very encouraging 
regarding the possibility of converting the Coke residue on our 
catalyst into Syngas in the Regenerator/riser, as proposed. To min- 
imize Coke formation in the vapor phase, by the Plasmapyrolytic 
Methane Conversion reactions, the experimental data of H. Drost 
et al. (Ref. 12) have been reviewed. Work is underway to design 
equipment for the safe and non-polluting disposal of the two 
gaseous product streams of the flow loop. 2 refs. 


25756 (SAND-91-1435C) Examination of a cored hydraulic 
fracture in a deep gas well. Warpinski, N.R.; Lorenz, J.C.; Brana- 
gan, P.T.; Myal, R.; Gall, B.L. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9110149-1: 66. annual Society of Petroleum Engineers 
(SPE) conference, Dallas, TX (United States), 6-9 Oct 1991; SPE- 
22876). Order Number DE91014703. Source: OSTI; NTIS; GPO 
Dep. 

A hydraulic fracture stimulation conducted during 1983-1984 in 
non-marine, deltaic, Mesaverde strata at a depth of 7100 ft (2164 
m) was cored in a deviated well in 1990. The observed fracture 
consists of two fracture intervals, both containing multiple fracture 
strands (30 and 8, respectively). While the core had separated 
across many of the fracture strands during coring, the rock re- 
mained intact across 20 of the strands, preserving materials within 
the fractures. Nine of the remaining intact strands were split open, 
revealing abundant gel residue on the surfaces of every fracture 
examined. Of 7 strands associated with major bedding planes, 4 
displayed offsets of 1-3 mm at the planes and 3 strands had their 
growth terminated at the planes, showing the importance of bed- 
ding (petrophysical heterogeneities) on fracture propagation. 
Implications of all these findings for hydraulic fracture design and 
analysis are also addressed. 55 refs., 9 figs. 
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25757 (DOE/CE/15459-T2) Natural gas conversion pro- 
cess: Second quarterly report. S-Cal Research Corp., San 
Rafael, CA (United States). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-90CE15459. 
Order Number DE91010716. Source: OSTI; NTIS; GPO Dep. 
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Recently published information on the effects of a Hydrogen 
Plasma quenched by a fluidized bed on Methane and on Hexade- 
cane have been reviewed in the course of designing the all-quartz 
flow system described in the previous report. The selection of 
plasma torches suitable for use in conjunction with this test appa- 
ratus depends on the direction of the plasma flow with respect to 
that of the catalyst. Tasks No. 1 and No. 2 are now complete. Task 
No. 3 is underway. 6 refs., 6 figs. 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 25746, 25747. 25748. 25749, 27283 


25758 (CONF-910470-, pp. 2. Paper 2) Secure natural gas 
technologies in an uncertain time. Baly, M. Ili (American Gas As- 
sociation, Arlington, VA (USA)). Association of Energy Engineers, 
Atlanta. GA (United States). [1991]. From HVAC and building sys- 
tems congress '91 - lighting efficiency congress '91 - cogeneration 
project development '91 and environmental management congress 
‘91; Anaheim, CA (United States); 23-24 Apr 1991. In HVAC and 
building systems congress '91; Lighting efficiency congress '91: 
Cogeneration project development ’91; Environmental management 
congress 91. Proceedings. 453p. Source: OSTI; NTIS 

Critical energy issues of the past decade have poised the natural 
gas industry and natural gas technologies to make significant con- 
tributions to US energy and environmental goals in the 90's. The 
removal of natural gas price controls and the easing of regulatory 
burdens on natural gas marketing has resulted in a restructured, 
more competitive gas industry. Environmental initiatives, including 
the Montreal Protocol and the 1990 Amendments to the Clean Air 
Act, have created a legislative and regulatory climate which recog- 
nize the inherent cleanliness of natural gas energy. And the 
Persian Gulf war has heightened concern about US energy secu- 
rity underscoring the importance of domestically produced natural 
gas. These issues, and the need for significant electric capacity 
additions in the 1990s, have created market opportunities which 
can be satisfied through the expanded use of natural gas technolo- 
gies. This paper addresses these issues. 
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25759 (NEI-DK-553, pp. 10.1-10.11) Pipelines. Roberts, P. 
(J.P. Kenny and Partners Ltd. (GB)). Industriministeriet, Copen- 
hagen (Denmark). Industri- og Handelsstyrelsen. Nov 1989. 117p. 
(CONF-8911312-: Exploitation of world offshore markets, Koege 
(Denmark), 20-21 Nov 1989). In Exploitation of world offshore mar- 
kets: Scope for UK/Danish collaboration. Order Number 
DE91798484. Source: OSTI; NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

It is claimed that optimism reigns with regard to the Marine 
Pipeline business mainly due to the facts that many early North 
Sea pipelines are swiftly approaching their design lifetime limit, that 
huge reservoirs of gas in Norwegian and Russian waters are es- 
tablished, that concern with the safety of nuclear power generation 
is leading to increased emphasis on gas fired power stations with 
Sweden and Russia leading in this respect, and that in the UK the 
State is progressively withdrawing from management of the infra- 
structure and that the emphasis on natural gas as a resource is 
expected to lead to advances in related process technology. The 
author discusses and explains in considerable detail the advances 
and potentials for design and construction technology in relation to 
pipelines. (AB). 
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25760 Process tor oil sands processing. Hall. F.T. 2 Apr 
1991. Filed date 2 Oct 1989. Canada Patent patent application 
2000068 14p. Source: Micromedia Ltd.. Technical Information 
Centre. 165 Hote! de Ville. Place du Portage, Phase 2. Hull. Que- 
bec, Canada J8X 3X2. Prices) PC $4.00 CAN: MF $2.75 CAN. 

In the recovery of bitumen from oil sands, the bitumen froth ob- 
tained from the hot-water extraction step consists of a mixture of 
water. sand, silt. fines. and other components which form a com- 
plex having a specific gravity higher than either water alone or 
bitumen. This complex is stable in that the steps of pumping. heat- 
ing. or other processing conditions encountered in the hot-water 
process do not break down this dense water-mineral phase. Thus, 
in accordance with this invention, after heating the froth to between 
ca 250°F and ca 450°F, in order to reduce the bitumen viscosity, 
the bitumen and the water-mineral phase can be separated by 
gravity settling. This is possible because it has been found that the 
water and minerals act as a single phase and the bitumen acts as 
a second phase which. due to its lower density than the water- 
mineral phase, rises to the top. The gravity settlers used in the 
process of this invention are preferably aided in their operation by 
the use of a high voltage electrostatic field inside the settling ves- 
sel. Laminar flow on an inclined plane to coalesce the water within 
the separator may be used with or without the electrostatic appara- 
tus. 2 figs. 
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Refer also to citation(s) 26791, 27796 


25761 (INIS-SU-257, pp. 15-16) The behaviour of actinides 
in the nuclear fuel cycle and the implications for waste dis- 
posal. Naylor. A. (British Nuclear Fuels Ltd., Springfields (UK)); 
Eccles, H. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides ’89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDES/fuel cycle; FUEL CYCLE/radioactive 
waste disposal; ACTINIDES; DAUGHTER PRODUCTS; DIS- 
TRIBUTION; HYDROMETALLURGY; RADIOACTIVE WASTES; 
REPROCESSING 


0501 Reserves, Exploration, and Mining 


Refer also to citation(s) 25770, 25946, 25947, 25948, 26124, 
26127, 28569, 28571 


25762 (INIS-BR-2643) Scientific research as support to the 
uranium exploration. Poty, B. NUCLEBRAS, Belem, PA (Brazil). 
Superintendencia Geral de Prospeccao e Pesquisa Mineral. 1985 
11p. (In Portuguese). Order Number DE91640167. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This works shows how the scientific research can help the 
prospector in different scales of uranium mines investigation. Some 
of this research is presented. (C.M.). 


25763 (INIS-mf-12926) An environmental evaluation of the 
effects of the Eldor Mines: Rabbit Lake operations on Wollas- 
ton Lake. Beak Consultants Ltd., Toronto, ON (Canada); 
Saskatchewan Dept. of the Environment, Regina, SK (Canada). 
Nov 1985 81p. Order Number DE91642091. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In 1968, Gulf Minerals Ltd. discovered uranium mineralization 
around a small body of water referred to as Rabbit Lake. Subse- 
quent drilling at the site discovered sufficient uranium to justify 
development, and by 1974 the mining and milling processes were 
in operation and routine monitoring of the release of effluents to 
Wollaston Lake began, and has been carried out since. Collins, 
Pow and Hidden Bays of Wollaston Lake are adjacent to the ura- 
nium mining operations and the latter two have received drainage 
and treated process waters. In addition to the Umpherville River, 13 
smaller streams of various sizes enter Hidden Bay. Of these, the 
small stream draining Park's Lake is affected, to a small degree, by 
the mining operation, while the second stream draining the tailings 
management area is affected to a significant degree by the facility. 
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With the exception of those discharges to the Pow Bay watershed 
virtually all of the mine water. process water and site runoff that 
may be potentially contaminated by the mining and milling opera- 
tion is discharged after treatment and routine monitoring to Hidden 
Bay, the location of Hidden Bay Lodge which is the closest perma- 
nent population to the mine site. For these reasons. data from 
Hidden Bay were reviewed in detail. Both monitoring data and 
present and future site plans would suggest that if any environ- 
mental concerns were to raise related to water discharges, Hidden 
Bay would be the first place where they would become apparent. 


25764 (INIS-mf—12933) The Key Lake project. Saskatchewan 
Mining Development Corp., Saskatoon, SK (Canada). [1991] 47p. 
Order Number DE91642092. Source: OSTI; NTIS (US Sales Only): 
INIS. 

Key Lake is located in the Athabasca sand stone basin. 640 kilo- 
meters north of Saskatoon, Saskatchewan. Canada. The three 
sources of ore at Key Lake contain 70 100 tonnes of uranium. 
Features of the Key Lake Project were described under the key 
headings: work force, mining, mill process, tailings storage, perma- 
nent camp. environmental features. worker health and safety, and 
economic benefits. Appendices covering the historical background, 
construction projects, comparisons of western world mines, mining 
statistics, Northern Saskatchewan surface lease. and Key Lake de- 
velopment and regulatory agencies were included. 


25765 (INIS-mf-12935) Geology of uranium and associated 
elements in New Brunswick. Hassan, H.H.; Hale, W.E.: 
Chrzanowski, M. Geological Survey of Canada, Ottawa. ON 
(Canada). 1987. 71p. Order Number DE91642093. Source: OSTI: 
NTIS (US Sales Only); INIS. 

Eighty-two uranium occurrences have been identified in New 
Brunswick. Most of the data describing these occurrences is con- 
tained within assessment reports by claim holders to the provincial 
Department of Natural Resources and Energy. Additional informa- 
tion is contained within publications of the Geological Survey of 
Canada and in university theses. Seven metallogenic uraniferous 
domains are identified in New Brunswick: the Gaspe Synclinorium, 
Aroostook-Matapedia Anticlinorium, Chaleur Bay Synclinorium, Mi- 
ramichi Anticlinorium, Fredericton Trough, Avalonian Platform and 
the Carboniferous Basin. Of these seven domains, the Miramichi 
Anticlinorium, Fredericton Trough and the Carboniferous Basin ap- 
pear to be the most promising. The uranium occurrences in New 
Brunswick are preferentially associated with the Devono- 
Carboniferous rocks and appear to be related to deformational. 
magmatic and hydrothermal processes associated with the Acadian 
Orogeny. (numerous refs). 


0504 Feed Processing 
Refer also to citation(s) 25781, 25785, 25787, 26106, 26205, 29164 


25766 (FMPC/Sub-022) Mixhead flow modeling for UF¢-to- 
UF, conversion reactor. McLaughlin, D.F. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Science and Technology Center); 
Smettzer, E.E.; Schneider, G.N.; Nuhfer, K.R. Westinghouse Mate- 
rials Co. of Ohio, Cincinnati, OH (United States). Feed Materials 
Production Center; Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. Jul 1991. 83p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-860R21600. Order Number DE91015797. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In the gas-phase reduction of UF, with hydrogen to form UF, 
powder, one of the principal controlling variables in tower operation 
is the efficiency of mixing of the two reagents. This effective parti- 
cle size, flame location, heat transfer efficiency and vessel! wall 
temperature, cooling air requirements, and slag formation. To bet- 
ter understand the mixing behavior, a transparent 1/3 scale model 
was constructed and tested, using smoke tracers to visualize the 
flow distributions. Significant difference were observed between 
mixhead designs, with flow patterns being correlated to a number 
of the above operating parameters. Recommendations are made 
for improving mixing and heat transfer efficiency by modification of 
mixhead design, including reversing of the UF, and hydrogen 
reagent streams in the existing mixhead. 12 refs., 29 figs., 3 tabs. 





25767 (INIS-BR-2655) Pilot scale for preparation of ammo, 
nium uranyl carbonate. Santos, L.R. dos. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1989 
117p. (In Portuguese). Order Number DE91640089. Source: OST]; 
NTIS (US Sales Only); INIS. 

The procedure adopted for obtaining Ammonium Uranyl Carbon- 
ate (AUC) from uranium hexafluoride (UF sub(6)) or aqueous 
solutions of uranyinitrate (UO sub(2)(NO sub(3)) sub(2)) is 
described in the present work. This procedure involves the precipi- 
tation of AUC in a chemical reactor by the addition of gaseous UF 
sub(6) or solutions of uranylnitrate to NH sub(3) and CO sub(2) 
gases in a solution containing ammonium bicarbonate, where pH 
and temperature are controlled. Details regarding the characteriza- 
tion and quality control methods in the preparation of AUC are 
presented along with their physical and chemical properties. Some 
informations about effluents generated during the process are 
presented too. An attempt is made to correlate the parameters in- 
volved in the precipitation process of AUC and their characteristics. 
(author). 


25768 (INIS-mf—12867, pp. 1.10-1.14) Fluorination of UF,. 
Burk, R. (Eldorado Nuclear Ltd., Ottawa, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM TETRAFLUORIDE/ 
fluorination;, URANIUM HEXAFLUORIDE; FLUORINATION 


25769 (INIS-mf-12870, pp. 1.20-1.23) The fluorination of 
UF,. Burk, R.C. (Eldorado Nuclear Ltd., Ottawa, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The fluorination of uranium tetrafluoride to uranium hexafluoride 
was studied. The variables investigated were temperature, fluorine 
partial pressure, particle size, and impurity content of the UF,. The 
experiments were performed on a recording thermobalance so that 
kinetic data could be obtained. 


25770 (INIS-mf—1 2871, pp. 107-110) Uranium mining and re- 
fining in Canada. Ashbrook, A.W. (Eldorado Nuclear Ltd., Ottawa, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 246p. (CONF-8705187-: 37. Canadian chemical engineering 
conference (Canadian engineering centennial convention), Montreal 
(Canada), 18-22 May 1987). In Proceedings of the nuclear power 
and fusion programs of the Canadian Nuclear Society. Order 
Number DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

From its beginning in 1942, the uranium industry has developed 
from a single mine and refinery through its heyday in the late 
1950's when 23 mines and 19 mills were operating, to 7 mines and 
mills operating today. 


25771 (INIS-SU-257, pp. 31-32) The state and tendency of 
the development of physical-chemical methods for getting 
microspherical particles of actinides. Filippov, E.A. (Tomskij Po- 
litekhnicheskij Inst., Tomsk (USSR)); Karelin, A.l.; Lobas, O.P.; 
Parkov, A.S.; Zhiganov, A.N.; Mishina, L.A.; Shamin, V.1. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
'89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/microspheres; ACTINIDE 
COMPOUNDS /sol-gel process; MICROSPHERES; FUEL PARTI- 
CLES; OXIDES; SOLID FUELS 


25772 (INIS-SU-257, pp. 33) Urea and urotropine conver- 
sions in solutions in the process of microspherical nuclear 
fuel preparation by internal gelation. Karpyuk, A.D. (Vsesoyuznyj 
Nauchno-lssledovatel’skij Inst. Neorganicheskikh Materialov, 
Moscow (USSR)); Kolyada, N.S.; Klyguin, A.l. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
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(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. SOLID FUELS/microspheres; SOLID FUELS/ 
sol-gel process; UREA/chemical reaction kinetics; UROTROPIN/ 
chemical reaction kinetics; AQUEOUS SOLUTIONS; GELATION; 
HYDROLYSIS; PH VALUE; QUANTITY RATIO; MICROSPHERES; 
UREA; UROTROPIN 


25773 (INIS-SU-257, pp. 341) Liquid-liquid extraction of 
thorium(4) and uranium(6) by commercial chelating extrac 
tants. Singh, S. (Utkal Univ., Bhubaneswar (india). Dept. of 
Chemistry); Panda, C.R.; Chakravortty, V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides 89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs. THORIUM COMPLEXES/solvent extraction; 
URANIUM ORES/leaching; URANIUM ORES/solution mining; 
URANYL COMPLEXES/solvent extraction; DPSO; KETONES; MIX- 
TURES; OXIMES; PH VALUE; QUINOLINES; SALICYLIC ACID; 
SYNERGISM; TBP; TOPO; LEACHING 


25774 (INIS-SU-257, pp. 361-362) Flow-through electro- 
chemical reduction of uranium in wet process phosphoric 
acid. Kosyakov, V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Piskarev, P.E.; Kist, A.A.; Orestova, |.l. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs., 1 fig. FERTILIZERS/decontamination; URA- 
NIUM COMPOUNDS/electrolysis; URANIUM COMPOUNDS/ 
production; URANIUM COMPOUNDS /reduction; ELECTRIC PO- 
TENTIAL; ELECTRODES; FERTILIZERS; DECONTAMINATION; 
FLOW RATE; PHOSPHORITES; REACTION INTERMEDIATES; 
ELECTROLYSIS; PRODUCTION; REDUCTION 


0505 Uranium Enrichment 
Refer also to citation(s) 26167, 27254 


25775 (ANL/EAIS/TM-54) Site evaluations for the uranium- 
atomic vapor laser isotope separation (U-AVLIS) production 
plant. Wolsko, T.; Absil, M.; Cirillo, R.; Folga, S.; Gillette, J.; 
Habegger, L.; Whitfield, R. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Jul 1991. 132p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE91017233. Source: OSTI; NTIS; GPO Dep. 

This report describes a uranium-atomic vapor laser isotope sepa- 
ration (U-AVLIS) production plant siting study conducted during 
1990 to identify alternative plant sites for examination in later 
environmental impact studies. A siting study methodology was de- 
veloped in early 1990 and was implemented between June and 
December. This methodology had two parts. The first part — a se- 
ries of screening analyses that included exclusionary and other 
criteria — was conducted to identify a reasonable number of candi- 
dates sites. This slate of candidate sites was then subjected to 
more rigorous and detailed comparative analysis for the purpose of 
developing a short list of reasonable alternative sites for later envi- 
ronmental examination. To fully appreciate the siting study 
methodology, it is important to understand the U-AVLIS program 
and site requirements. 16 refs., 29 figs., 54 tabs. 


25776 (CEA-CONF-10494) Review of the french Chemex 
process. Dujardin, T. (CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (FR). Direction du Cycle du Combustible); Lonchampt, 
G. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Direction du Cycle du Combustible. 1990. 30p. (CONF- 
9010294—: International symposium on isotope separation and 
chemical exchange uranium enrichment, Tokyo (Japan), 28 Oct - 1 
nov 1990). Order Number DE91797315. Source: OSTI; NTIS (US 
Sales Only). 

The french Chemex process for uranium enrichment is found 
upon chemical exchange between valences 3 and 4 of uranium 
and operated with countercurrent liquid-liquid extraction with double 
reflux. The main problems encountered in developing this process 
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were to achieve electrochemical reduction on mercury cathode, 
master phases stability and increase performances of pulsed 
columns with perforated plates. The main results obtained are: - a 
volumic efficiency over 300 SWU/yr.m? in the isotopic cascade - an 
energy consumption of 375 KWh-el/SWU with 40% in low grade 
thermal form. A 500 000 SWU/year plant design, dedicated to re- 
processed uranium, is presented, leading to a SWU cost of 900 
FF/SWU. A ten times larger plant, (6 MSWU/yr), for natural ura- 
nium, give a production cost of 650 FF/SWU. 


25777 (CEA-CONF—-10495) Lacan - a global simulation 
code for laser isotope separation. Goldstein, S.; Quaegebeur, 
J.P. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Direction du Cycle du Combustible. 1990. 22p. 
(CONF-9010294—: International symposium on isotope separation 
and chemical exchange uranium enrichment, Tokyo (Japan), 28 
Oct - 1 nov 1990). Order Number DE91797317. Source: OST!; 
NTIS (US Sales Only). 

Dimensioning a Laser Isotope Separation (LIS) plant means cal- 
culating the values of a large number of parameters in order to 
optimize some objective function. In such algorithms the calculation 
of the objective function must be repeated thousands of times, 
therefore each elementary calculation must consume little time. LA- 
CAN uses simple models to describe the elementary physical 
processes: evaporation, vapour expansion, interaction between 
photons and atoms, ion extraction etc ... These simple models are 
derived from refined modeling codes or are empirical. As an exam- 
ple the optimization of the separative work of an uranium facility is 
discussed. 


25778 (INIS-BR-2501) Generator radiation source in 16 um 
using mixture of waves in crystals. Cunha, A.; Toledo, A.O. de. 
Centro Tecnico Aeroespacial, Sao Jose dos Campos, SP (Brazil). 
Inst. Tecnologico de Aeronautica. 1990 2p. (in Portuguese). 
(CONF-9010377-: 4. state symposium on lasers and applications, 
Sao Jose doe Campos (Brazil), 8-10 Oct 1990). Order Number 
DE91640342. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LASER ISOTOPE SEPARA- 
TION/radiation sources; LASER ISOTOPE SEPARATION/uranium; 
URANIUM/laser isotope separation; COHERENT RADIATION; 
CRYSTALS; URANIUM 


25779 (INIS-BR—2644) Uranium enrichment by jet nozzle 
separation process in the German-Brazil cooperation program. 
Becker, E.W. NUCLEBRAS, Belem, PA (Brazil). Superintendencia 
Geral de Prospeccao e Pesquisa Mineral. [1991] 24p. (In Por- 
tuguese). Order Number DE91640343. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It presents a lecture on technical and commercial aspects of ura- 
nium isotopic enrichment by the Get Lozzle Method in Brazil. The 
analysis is presented regarding the context of bilateral agreement 
German-Brazil it discusses the technical problems of a demonstra- 
tion plant design as well as the commercial exportation viability of 
enriched uranium produced in Brazil by the Jet Nozzle Method. 
(author). 
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Refer also to citation(s) 25813, 25814, 25815, 25831, 25855, 
26133, 26533, 26552, 26561, 26570, 26626, 26627, 26628, 26630, 
26631, 26632, 26648, 26650, 26651, 26693, 26706, 26721, 26722, 
26723, 26724, 26725, 26726, 26779, 26846, 26894, 26895, 26899, 
26901, 26915, 27036, 27040, 27041, 27042, 27043, 27044, 27045, 
27046, 27047, 27048, 27049, 27050, 27169, 27576, 27579, 27580, 
27581, 27678, 27681, 27682, 27683, 27684, 27919, 27925, 27952, 
27953, 29201 


25780 (FMPC/Sub-030) Pilot plant UF,-to-UF, test opera- 
tions. McLaughlin, D.F. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Science and Technology Center); Nuhfer, K.R. Westing- 
house Materials Co. of Ohio, Cincinnati, OH (United States). Feed 
Materials Production Center; Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. Jul 
1991. 489p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-860R21600. Order Number 
DE91015798. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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The Westinghouse Materials Company of Ohio produces ura- 
nium tetrafluoride powder by direct gas-phase reduction of uranium 
hexafluoride with hydrogen. The current report describes the re- 
sults of pilot plant test operations on this process (February 1987 
through January 1988). for which the Science and Technology 
Center was provided technical consultation. A number of important 
process operation and control conclusions are drawn, involving 
mixhead performance. deslagging strategy, cooling air distribution, 
corrosion rates, causes of vessel failure, principal causes of down- 
time, suspected catalytic impurities in the feed hexafluoride, 
powder morphology and agglomeration, and the mechanism for 
slag deposition. 80 refs., 116 figs., 43 tabs. 


25781 (HAN-49121-Del.) [200 Area monthly reports tor 
January—December 1953]. Christy, J.T. Hanford Works, Richland, 
WA (United States). 14 Jan 1954. 127p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91016460. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document contains the monthly reports for the 200 area for 
the months of January 1953 through December 1953. Redox plant, 
B plant, Building 231, and TDB plant activities are discussed. 
Waste tank farm activities are also described. (Fl) 


25782 (HAN-49157-Del.) 300 Area monthly report, Decem- 
ber 1953. Hochschild, R. Hanford Works, Richland, WA (United 
States). 4 Jan 1954. 183p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE91016461. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report contains 300 area’s monthly reports for 1953. Each 
monthly report consists of subdivisions addressing manufacturing 
Statistics, canning, pile failures, uranium technology, uranium 
alloys, canning methods, buildings and grounds, coating develop- 
ments, corrosion studies, and testing methods. 


25783 (HAN-54066-Del.) 300 area monthly report - August 
1954. Hochschild, R. Hanford Works, Richland, WA (United 
States). 7 Sep 1954. 126p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE91016455. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report consists of 300 area’s monthly reports for January, 
1954 until August 1954. 


25784 (HAN-61662-Del.) [200 Area monthly reports, Jan- 
uary 1952-December 1952]. Christy, J.T. Hanford Works, 
Richland, WA (United States). 2 Jan 1953. 195p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91016462. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report contains 200 area’s monthly reports for the year 
1952. Each report addresses work on the redox process, produc- 
tion statistics, maintenance, and waste handling matters. 


25785 (HAN-62359-DEL.) [200 Areas monthly reports for 
January—December 1954]. Christy, J.T.; Pleat, G.B. Hanford 
Works, Richland, WA (United States). 7 Jan 1955. 514p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE91016463. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report contains 200 area's monthly reports for January 1954 
through December 1954. Each monthly report consists of a review 
of production statistics, improvements or maintenance to pro- 
cesses, and research and development. 


25786 (HAN-—62372-DEL.) [200 Area monthly reports, 
January—December 1955]. Christy, J.T. Hanford Works, Richland, 
WA (United States). 5 Jan 1956. 490p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91016464. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document contains the monthly reports discussing the activ- 
ities of the 200 area process branches for the months of January 
1955 through December 1955. (Fl) 


25787 (HAN-63671-Del.) 200 Areas Monthly report, Jan- 
uary, 1951. Christy, J.T. Hanford Works, Richland, WA (United 
States). 1 Feb 1951. 158p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE91016456. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report contains 200 area’s monthly reports for February 1st, 
1951 until January 3rd, 1952. 


25788 (HW-7-5008) H.E.W. production report ending 
September 8, 1946. Gross, C.N. Hanford Works, Richland, WA 
(United States). 9 Sep 1946. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE91017101. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation: OPERATION; 
PROGRESS REPORT; FUEL ELEMENTS; MAINTENANCE; 
CLADDING 


25789 (HW-7-5033) H.E.W. Production report week ending 
September 15, 1946. Hanford Works, Richland, WA (United 
States). 16 Sep 1946. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91017022. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
FUEL ELEMENTS; CLADDING; PROGRESS REPORT; MAINTE- 
NANCE 


25790 (HW-7-5062) H.E.W. production report week ending 
11:59 pm, September 22, 1946. Gross, C.M. Hanford Works, 
Richland, WA (United States). 23 Sep 1946. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE91017024. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; PROGRESS 
REPORT; OPERATION; CLADDING; FUEL ELEMENTS; MAINTE- 
NANCE 


25791 (HW-7-5150) H.E.W. production report week ending 
11:59 pm, October 6, 1946. Gross, C.W. Hanford Works, Rich- 
land, WA (United States). 7 Oct 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE91017025. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; PROGRESS 
REPORT; OPERATION; FUEL ELEMENTS; CLADDING; LITHIUM 
FLUORIDES 


25792 (HW-7-5212) H.E.W. production report week ending 
i:59 pm, October 20, 1946. Gross, C.M. Hanford Works, Rich- 
land, WA (United States). 21 Oct 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017026. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; PROGRESS 
REPORT; OPERATION; CLADDING; FUEL ELEMENTS; MAINTE- 
NANCE 


25793 (HW-7-5274) H.E.W. production report week ending 
11:59 pm, October 27, 1946. Gross, C.N. Hanford Works, Rich- 
land, WA (United States). 28 Oct 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91017027. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; PROGRESS 
REPORT; OPERATION; CLADDING; FUEL ELEMENTS; MAINTE- 
NANCE 


25794 (HW-7-5296) H.E.W. production report week ending 
11:59 pm, November 3, 1946. Gross, C.N. Hanford Works, Rich- 
land, WA (United States). 4 Nov 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91017102. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 
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Short communication. HANFORD PRODUCTION REACTORS, 
operation; SEPARATION PROCESSES/operation; OPERATION: 
FUEL ELEMENTS: CLADDING: PROGRESS REPORT: MAINTE- 
NANCE 


25795 (HW-7-5341) H.E.W. production report week ending 
11:59 pm, November 10, 1946. Hanford Works, Richland, WA 
(United States). 11 Nov 1946. 2p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE91017028. Source: OSTI: NTIS (US Sales Only); GPO 
Dep. 

Short communication. HANFORD PRODUCTION REACTORS, 
operation; SEPARATION PROCESSES/operation; OPERATION: 
FUEL ELEMENTS; CLADDING; PROGRESS REPORT; MAINTE- 
NANCE 


25796 (HW-7-5357) H.E.W. production report week ending 
November 17, 1946. Hanford Works, Richland, WA (United 
States). 18 Nov 1946. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017029. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; FUEL ELEMENTS; CLADDING; MAINTE- 
NANCE 


25797 (HW-7-5395) H.E.W. production report week ending 
11:59 pm, November 24, 1946. Gross, C.N. Hanford Works, Rich- 
land, WA (United States). 25 Nov 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91017030. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
FUEL ELEMENTS; CLADDING; PROGRESS REPORT; MAINTE- 
NANCE 


25798 


(HW-7-5427) H.E.W. production report week ending 
11:59 pm, December 1, 1946. Gross, C.M. Hanford Works, Rich- 
land, WA (United States). 2 Dec 1946. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017031. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 


operation; SEPARATION PROCESSES/operation; PROGRESS 
REPORT; OPERATION; CLADDING; FUEL ELEMENTS; MAINTE- 
NANCE 


25799 (HW—7-5480) H.E.W. production report weeking end- 
ing 11:59 pm December 8, 1946. Gross, C.M. Hanford Works, 
Richland, WA (United States). 9 Dec 1946. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE91017032. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation, PROGRESS 
REPORT; OPERATION; CLADDING; FUEL ELEMENTS; MAINTE- 
NANCE 


25800 (HW-7-5512) HEW production report: Week ending 
11:59 pm, December 15, 1946. Gross, C.M. Hanford Works, Rich- 
land, WA (United States). 16 Dec 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017033. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; FUEL ELEMENTS; CLADDING 


25801 (HW-7-5547) HEW production report: Week ending 
11:59 pm, December 22, 1946. Gross, C.W. Hanford Works, Rich- 
land, WA (United States). 23 Dec 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017034. Source: OSTI; NTIS (US Sales Only); 


GPO Dep. 
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Short communication. HANFORD PRODUCTION REACTORS 
operation: SEPARATION PROCESSES/operation: OPERATION; 
FUEL ELEMENTS: CLADDING; PROGRESS REPORT 


25802 (HW-7-5563) H.E.W. production report week ending 
11:59 pm, December 29, 1946. Gross, C.M. Hantord Works, Rich- 
land, WA (United States). 30 Dec 1946. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017035. Source: OSTI: NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS, 
operation; SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; FUEL ELEMENTS; CLADDING; MAINTE- 
NANCE 


25803 (HW-7-5596) H.E.W. production report week ending 
11:59 pm, January 5, 1947. Gross, C.M. Hantord Works. Rich- 
land, WA (United States). 6 Jan 1947. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017036. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; CLADDING; FUEL ELEMENTS; MAINTE- 
NANCE 


25804 (HW-7-5656) H.E.W. production report week ending 
11:59 pm, January 12, 1947. Gross, C.N. Hanford Works, Rich- 
land, WA (United States). 13 Jan 1947. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE91017037. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
CLADDING; FUEL ELEMENTS; PROGRESS REPORT 


25805 (HW-7-5679) H.E.W. production report week ending 
11:59 pm, January 19, 1947. Gross, C.N. Hanford Works, Rich- 
land, WA (United States). 20 Jan 1947. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017038. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; MAINTENANCE; FUEL ELEMENTS; 
CLADDING 


25806 (HW-7-5705) H.E.W. production report, week ending 
11:59 pm January 26, 1947. Gross, C.N. Hanford Works, Rich- 
land, WA (United States). 27 Jan 1947. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017039. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; FUEL ELEMENTS; CLADDING; MAINTE- 
NANCE 


25807 (HW-7-5881) H.E.W. production report, week ending 
11:59 pm March 2, 1947. Gross, C.N. Hanford Works, Richland, 
WA (United States). 3 Mar 1947. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE91017040. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation; SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; FUEL ELEMENTS; CLADDING; MAINTE- 
NANCE 


25808 (HW-7-6095) H.E.W. production report week ending 
11:59 pm April 13, 1947. Gross, C.M. Hanford Works, Richland, 
WA (United States). 14 Apr 1947. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017041. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 
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Short communication. HANFORD PRODUCTION REACTORS/ 
operation: SEPARATION PROCESSES/operation; OPERATION; 
FUEL ELEMENTS; CLADDING; PROGRESS REPORT 


25809 (HW-7-6118) HEW production report week ending 
11:59 pm, April 21, 1947. Gress, C.N. Hanford Works, Richland, 
WA (United States). 21 Apr 1947. 2p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91017042. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
operation: SEPARATION PROCESSES/operation; OPERATION; 
PROGRESS REPORT; CLADDING; FUEL ELEMENTS 


25810 (LA-UR-91-2409) Homogeneous precipitations for 
separations and waste treatment. Yarbro, S.L.; Schreiber, S.B.; 
Dunn, S.L. Los Alamos National Lab., NM (United States). [1991]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910852-9: Summer national 
meeting of the American Institute of Chemical Engineers (AIChE), 
Pittsburgh, PA (United States), 20-22 Aug 1991). Order Number 
DE91016008. Source: OST!; NTIS (US Sales Only); GPO Dep. 

At the Los Alamos National Laboratory Plutonium Facility at 
TA-55, many different unit operations are used to separate and re- 
cover plutonium and other actinides. Among these operations, 
precipitation is very important because it can concentrate the ac- 
tinides from dilute solutions. Also, depending on the precipitating 
anion, it can be selective. Traditionally, the precipitating agent is 
added slowly to the solution, however, this has the disadvantage 
that localized “excesses” of precipitant will be present and cause 
smaller particles to form that occlude impurities and are harder to 
fiter. We have been investigating an alternative method of precipi- 
tation where the precipitating anion is generated through a 
chemical reaction “in situ.” This has the advantage of forming 
larger particles. Also, the reaction can be carefully controlled to 
provide the optimum precipitation conditions. 2 refs., 4 tabs. 
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Refer also to citation(s) 25781, 25784, 25785, 25786, 25787, 
25788, 25789, 25790, 25791, 25792, 25793, 25794, 25795, 25796, 
25797, 25798, 25799, 25800, 25801, 25802, 25803, 25804, 25805, 
25806, 25807, 25808, 25809, 25810, 25836, 25855, 25858, 25962, 
27169, 27812, 27900, 27948, 27949, 27993, 27994, 28009, 28023, 
28024 


25811 (CONF-910993-10) Summary of critical experimental 
data from the joint USDOE/PNC criticality data development 
program. Smolen, G.R. Oak Ridge National Lab., TN (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From interna- 
tional conference on nuclear criticality (ICNC) safety; Oxford 
(United Kingdom); 9-13 Sep 1991. Order Number DE91016223. 
Source: OSTI; NTIS; GPO Dep. 

A joint exchange program on the subject of criticality data devel- 
opment was completed in August 1988. The program was a 
cooperative effort between the US Department of Energy and the 
Power Reactor and Nuclear Fuel Development Corporation of 
Japan. The primary purpose of the program was to pertorm critical 
experiments to allow validation of computational methods used for 
safety analyses for facilities that recycle nuclear fuel. The experi- 
ments were performed with mixed Pu + U solutions in various 
geometries (cylinder, annular and slab) and various reflection con- 
ditions (bare, water and concrete). Also, critical lattices were 
assembled with Pu + U mixed-oxide fuel pins immersed in water, 
organic, Pu + U, and Pu + U + Gd solutions. The experiments 
spanned the range of neutron spectra from the very under- 
moderated condition (H/Pu ratio = 22) to the very over-moderated 
condition (H/Pu ratio = 2220). Using the criticality data provided by 
this program, computational studies were performed to validate the 
SCALE computer code system. The good agreement between the 
calculational and experimental results allows the calculational 
method to be applied to similar plant conditions. 12 refs., 2 figs., 6 
tabs. 





25812 (CONF-911018-1) A worldwide perspective on ac- 
tinide burning. Burch, W.D. Oak Ridge National Lab., TN (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Joint 
power generation conference; San Diego, CA (United States); 6-9 
Oct 1991. Order Number DE91013693. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Worldwide interest has been evident over the past few years in 
reexamining the merits of recovering the actinides from spent light- 
water reactor (LWR) fuel and transmuting them in fast reactors to 
reduce hazards in geologic repositories. This paper will summarize 
some of the recent activities in this field. Several countries are em- 
barked on programs of reprocessing and vitrification of present 
wastes, from which removal of the actinides is largely precluded. 
The United States is assessing the ideas related to the fast reactor 
program and the potential application to defense wastes. 18 refs., 
2 figs. 


25813 (HAN-61650-Del.) [200 Area] weekly report, week 
ending 12-27-53. Christy, J.T. Hanford Works, Richland, WA 
(United States). 30 Dec 1953. 131p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE91016459. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report contains 200 area’s weekly report for 1953. Each 
weekly report addresses work for the redox process, metal re- 
moval, TBP production, and uranium oxide production. 


25814 (HAN-61653-Del.) Weekly report tor week ending 
December 26, 1954. Christy, J.T. Hanford Works, Richland, WA 
(United States). 29 Dec 1954. 128p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE91016458. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report contains 200 area’s weekly report for 1954. Each 
weekly report addresses the redox process, metal removal, TBP 
production, uranium oxide production and tritium production. 


25815 (HAN-61678) [200 Area] weekly report for week 
ending December 25, 1955. Zimmer, H.J. Hanford Works, Rich- 
land, WA (United States). 28 Dec 1955. 109p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91016457. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report contains 200 area’s weekly reports for 1955. The 
weekly reports address events for the purex process, redox 
process, bismuth phosphate production, metal removal, TBP pro- 
duction, and uranium oxide production. 


25816 (HW-52845) Definitive process design “E” metal 
dissolving equipment redox facility. Graf, W.A. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 30 Sep 1957. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017045. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this reort is two fold: (1) to present a definitive 
process design basis for final design of dissolver equipment capa- 
ble of processing either natural uranium or “E”-Metal (.94% U295 
initial isotopic concentration) uranium at the required Phase 3 pro- 
duction rate with assurance of safe operation from critical mass 
aspects; and (2) to establish a basis for necessary design verifica- 
tion tests within HLO to parallel final design effort. 3 figs. 


25817 (HW-56548-RD) Redox plant uranium dissolving 
studies, 1957. Hanson, G.L. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 26 Jul 1958. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91015165. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Routine dissolution of normal uranium metal in the Redox plant 
prior to the use of recovered nitric acid, was done using an initial 
batch addition of 47 weight percent HNO3 (obtained by dilution of 
60% HNO3;), followed by incremental addition of the remainder of 
the required nitric acid as the 60% solution. With the shutdown of 
the TBP Uranium Recovery Operation and the start-up of the 293- 
S Nitric Acid Recovery Operation, a considerable volume of 
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recovered nitric acid ranging in concentration from 45 to 55% was 
available for use in uranium dissolution, providing it did not ad- 
versely affect Redox production rates. Test dissolutions were made 
as plant schedules permitted, using one. two, or three dissolvers to 
study the effects of acid concentrations (initial and incremental ad- 
ditions), types of fuel elements, etc. Time cycles were determined, 
and dissolution rates were calculated giving Redox pliant processing 
capacity in tons of uranium per day as limited by the dissolvers. 


25818 (INIS-BR-2663) The use of isotopic correlation tech- 
nique for determination of sup(241)Am and sup(243)Am 
concentration in nuclear irradiated tuels. Souza Sarkis, J.E. de. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 218p. (In Portuguese). Order Number 
DE91640092. Source: OSTI; NTIS (US Sales Only); INIS. 

In the last years the isotopic correlation technique is emerging 
as a powerful tool for the determination of concentration and iso- 
topic composition of heavy nuclides in the nuclear fuel cycle. 
Accordingly, this technique has gained significant importance for 
the safeguard of the nuclear materials as well as for the account- 
ing and build up of actinides elements in the irradiated nuclear 
fuels. In this work 42 isotopic correlations between the nuclides 
sup(241)Am and sup(243)Am and post irradiation isotopic data of 7 
samples from fuel element BE-124 and 1 sample from fuel element 
BE-120 from the Obrigheim pressurized water nuclear power reac- 
tor, Federal Republic of Germany, were proposed. These isotopic 
correlations allowed to estimate the isotopic concentrations of 
sup(241)Am and sup(243)Am with an average deviation, relative to 
the experimental data obtained from isotopic dilution mass spec- 
trometry technique, of 10%. These results are more precise than 
those found using the computer code ORIGEN 2 demonstrating 
the great potential of this technique for the determination of iso- 
topic concentration and build up of those nuclides in irradiated 
nuclear fuels. The analytical and other experimental aspects of the 
post irradiation isotopic analysis of nuclear fuels are also dis- 
cussed. (author). 


25819 


(INIS-SU-257, pp. 6-8) Actinide accumulation and 
radiochemical problems. Nikiforov, A.S. (Vsesoyuzny| Nauchno- 


Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)); Rozen, A.M. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 25 refs. ACTINIDE COMPLEXES/solvent extrac- 
tion; ACTINIDES/buildup; ACTINIDES/reprocessing; ACTINIDES; 
BUILDUP; REPROCESSING; ORGANIC SOLVENTS; RADIOAC- 
TIVE WASTE PROCESSING; RADIOACTIVE WASTE STORAGE; 
USES 


25820 (INIS-SU-—257, pp. 20-21) Reprocessing of high burn- 
up (100 GWd/t) short cooled fuel. Nikiforov, AS. 
(Vsesoyuznyj Nauchno-lssiedovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Zakharkin, B.S.; Renard, Eh.V.; Rozen, 
A.M.; Smetanin, Eh.Ya. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 9 refs. PLUTONIUM COMPOUNDS/solvent extrac- 
tion; SPENT FUELS/reprocessing; URANIUM COMPOUNDS/ 
solvent extraction; BURNUP; DECLADDING; DISSOLUTION; DIS- 
TRIBUTION FUNCTIONS; FLOWSHEETS; FUEL COOLING TIME; 
LMFBR TYPE REACTORS; PHOSPHORIC ACID ESTERS; POD- 
BIELNIAK CONTACTORS; REPROCESSING 


25821 (INIS-SU-257, pp. 23-24) Solvent extraction chem- 
istry applied to the thorium fuel cycle. Merz, E.R. 
(Kernforschungsanlage Juelich GmbH, Aachen (Germany, F.R.). 
Van de Graaff-Labor). AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 6 refs. SPENT FUELS/thorex process; THORIUM 
COMPLEXES/solvent extraction; DISTRIBUTION FUNCTIONS; 
EMULSIONS; EXTRACTION COLUMNS; FISSION PRODUCTS; 
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FLOWSHEETS; NITRIC ACID; SALTING-OUT AGENTS; TBP; 
THORIUM CYCLE; THORIUM NITRATES 


25822 (INIS-SU-257, pp. 29-30) Total extraction of 
transplutonium and rare earth elements from waste solutions 
of PUREX-process by phosphonate. Korpusov, G.V. (AN SSSR, 
Moscow (USSR). Inst. Fizicheskoj Khimii); Tsalon, S.1. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 4 refs. LIQUID WASTES/radioactive waste 
processing; RARE EARTH COMPLEXES/solvent extraction; 
TRANSPLUTONIUM COMPOUNDS/solvent _ extraction; DIS- 
TRIBUTION FUNCTIONS; FLOWSHEETS; MIXER-SETTLERS; 
PHOSPHONIC ACID ESTERS; PUREX PROCESS 


25823 (INIS-SU-257, pp. 34) Dissolution of spent fuel com- 
positions - initial stage of actinide production by 
chemical methods. Nenarokomov. Eh.A. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)); Pevtsov. S.V.; lonov, V.I. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SPENT FUELS/dissolution: ACTINIDE COM- 
POUNDS; ALLOY NUCLEAR FUELS: CHEMICAL REACTION 
KINETICS; FLUORIDES; MEDIUM TEMPERATURE; MIXED CAR- 
BIDE FUELS; MIXED OXIDE FUELS; NITRIC ACID; QUANTITY 
RATIO; DISSOLUTION; VALENCE 


25824 (INIS-SU-—257, pp. 37-38) The influence of daughter 
radionuclides on purex process parameters. Zil’berman, B.Ya. 
(Radievy} Inst., Leningrad (USSR)); Mosyazh, V.M.; Starchenko, 
V.A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref., 2 tabs. DAUGHTER PRODUCTS/distribution 
functions; DAUGHTER PRODUCTS/purex process; BUILDUP; FIS- 
SION PRODUCTS; FLOWSHEETS; RADIOISOTOPES; WWER-3 
REACTOR 


25825 (INIS-SU-257, pp. 289-291) Progress in actinide 
extraction chemistry. Rozen, A.M. (Vsesoyuznyj Nauchno- 
Issledovatel'skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)). AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 28 refs. ACTINIDE COMPLEXES/solvent extraction; 
AROMATICS; ORGANIC NITROGEN COMPOUNDS; ORGANIC 
PHOSPHORUS COMPOUNDS; POLYETHYLENE GLYCOLS; RE- 
PROCESSING 


25826 (INIS-SU-257, pp. 380-381) Radiation chemistry 
ot actinides. Vliadimirova, MV. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)). AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. AMERICIUM COMPOUNDS/ 
radiolysis; © AMERICIUM COMPOUNDS/reduction; BERKE- 
LIUM COMPOUNDS/radiolysis; BERKELIUM COMPOUNDS/ 
reductions NEPTUNIUM COMPOUNDS/oxidation; NEPTU- 
NIUM COMPOUNDS/radiolysis; _NEPTUNIUM COMPOUNDS/ 
reduction; PLUTONIUM COMPOUNDS /oxidation; PLUTONIUM 
COMPOUNDS /radiolysis; PLUTONIUM COMPOUNDS/reduction; 
RADIOLYSIS; REDUCTION; AQUEOUS SOLUTIONS; CHEMICAL 
REACTION KINETICS; DOSE RATES; MATHEMATICAL MODELS; 
OXIDATION; NITRIC ACID; QUANTITY RATIO; VALENCE 


25827 (INIS-SU-257, pp. 382) Radiation chemistry behav- 
iour of plutonium, neptunium and uranium in organic solutions 
of extractions systems. Fedoseev, D.A. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
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(USSR)); Viadimirova, M.V.; Romanovskaya, |.A.; Artemova, L.A.; 
Gubina, M.Yu. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides ’89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Short note. NEPTUNIUM COMPOUNDS/radiolysis; NEPTUNIUM 
COMPOUNDS /reduction; PLUTONIUM COMPOUNDS/radiolysis; 
PLUTONIUM COMPOUNDS/reduction; URANIUM COMPOUNDS/ 
radiolysis; DOSE RATES; FISSION PRODUCTS; IONIZING RADI- 
ATIONS; RADIOLYSIS; REDUCTION; NITRIC ACID; ORGANIC 
SOLVENTS; PALLADIUM COMPOUNDS; RADIATION DOSES; 
SILICON COMPOUNDS; SOLVENT EXTRACTION; TBP; ZIRCO- 
NIUM COMPOUNDS 


25828 (INIS-SU-257, pp. 392) Remote analytical control in 
FBR fuel experimental reprocessing at pilot plants. Vradii, A.G. 
(Vsesoyuznyj Nauchno-lssledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Korotkov, |.A.; Malafeev, M.P. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
"89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. FISSION PRODUCTS/gamma spectroscopy; FIS- 
SION PRODUCTS/on-line control systems; NEPTUNIUM 237/ 
gamma spectroscopy; NEPTUNIUM 237/on-line control systems; 
PLUTONIUM/on-line control systems; PLUTONIUMrradiation 
absorption analysis; PLUTONIUM 239/gamma spectroscopy; PLU- 
TONIUM 239/on-line control systems; URANIUMon-line control 
systems; URANIUM/radiation absorption analysis; URANIUM 237/ 
gamma spectroscopy; URANIUM 237/on-line control systems; AC- 
CURACY; PILOT PLANTS; PLUTONIUM; REPROCESSING; 
SENSITIVITY; SOLVENT EXTRACTION; SPENT FUELS; URA- 
NIUM 


25829 (JAERI-M—91-010) Dissolution studies of spent nu- 
clear fuels. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Feb 1991. 193p. (In Japanese). Order Number DE91522049. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To obtain quantitative data on the dissolution of high burnup 
spent nuclear fuel, dissolution study have been carried out at the 
Department of Chemistry, JAERI, from 1984 under the contract 
with STA entitled 'Reprocessing Test Study of High Burnup Fuel’. In 
this study PWR spent fuels of 8,400 to 36,100 MWd/t in averaged 
burnup were dissolved and the chemical composition and distribu- 
tion of radioactive nuclides were measured for insoluble residue, 
cladding material (hull), off-gas and dissolved solution. With these 
analyses basic data concerning the dissolution and clarification 
process in the reprocessing plant were accumulated. (author). 


25830 (K/GDP/SAR/SUB-—2) Seismic hazard evaluation for 
the Portsmouth Gaseous Diftusion Plant, Portsmouth, Ohio. 
Oak Ridge K-25 Site, TN (United States); Risk Engineering, Inc., 
Golden, CO (United States). Jul 1991. 186p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840721400. Order Number DE91015997. Source: OSTI; NTIS; 
GPO Dep. 

This study presents the results of an investigation of seismic 
hazard at the site of the Portsmouth Gaseous Diffusion Plant. Re- 
sults from two separate seismic hazard analyses are presented 
here. The EPRI/SOG analysis uses the input data and methodol- 
ogy developed by the Electric Power Research Institute, under the 
sponsorship of several electric utilities, for the evaluation of seismic 
hazard in the central and eastern United States. The LLNL analy- 
sis uses the input data and methodology developed by the 
Lawrence Livermore National Laboratory for the Nuclear Regula- 
tory Commission. Both the EPRI/SOG and LLNL studies 
characterize earth-science uncertainty on the causes and charac- 
teristics of earthquakes in the central and eastern United States. 
This is accomplished by considering multiple hypotheses on the 
locations and parameters of seismic source zones and by consid- 
ering multiple attenuation functions for the prediction of ground 
shaking given earthquake size and location. The seismic-hazard 
calculations are performed for all hypotheses. Combining the 
results from each hypothesis with the weight associated to that hy- 
pothesis, one obtains an overall representation of the seismic 
hazard at Portsmouth and its uncertainty. Combining the EPRI/ 





SOG and LLNL results with equal weights — while considering their 
respective uncertainties — provides another set of seismic-hazard 
results. 35 refs., 107 figs., 122 tabs. 


25831 (LA-—12105) Shuffler instruments for the nondestruc- 
tive assay of fissile materials. Rinard, P.M. Los Alamos National 
Lab., NM (United States). May 1991. 84p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE91014281. Source: OSTI; NTIS; INIS; GPO Dep. 

A shuffler is a nondestructive assay instrument used to deter- 
mine the fissile content of materials. It places an isotopic source of 
neutrons near the material to induce fissions, withdraws the 
source, and counts the delayed neutrons. The source is shuffled 
until a sufficient number of delayed neutrons have been counted. 
The shuffler technique is generally applied to difficult assay cases. 
The amount of material present may be very small (a few mil- 
ligrams), and thus it does not spontaneously emit neutrons of 
consequence; the amount of material is also below an active well 
counter's level of sensitivity. On the other hand, the fissile amount 
may be fairly large, but the rate of spontaneously emitted neutrons 
may still be low (so a passive neutron count will not work) or the 
highest assay precision may be desired (favoring a shuffler over an 
active well counter) even if the material is inhomogeneous (making 
it difficult to interrogate with thermal neutrons). In all these cases, 
gamma-ray backgrounds, self- shielding, or matrix effects can 
make gamma-ray assays impractical. Materials ranging from highly 
radioactive spent-fuel assemblies to low-level waste drums have 
been assayed with shufflers, as have leached hulls, various pro- 
cess materials, scrap, and waste. This report presents a theoretical 
background for shufflers and describes techniques for practical ap- 
plications. Procedures for assaying mixtures of fissile isotopes, 
inhomogeneous materials, and flowing liquids are discussed. It is 
shown how the precision and limits of detection of a shuffler can 
be calculated for a given neutron background rate. A section on 
data analysis gives a stepwise procedure for converting the mea- 
sured counts into an assay value, including random, systematic, 
and total uncertainties. 31 refs. 


25832 (LA-UR-91-2509) Further development of IDGS: Iso- 
tope dilution gamma-ray spectrometry. Li, T.K. (Los Alamos 
National Lab., NM (United States)); Parker, J.L.; Kuno, Y.; Sato, 
S.; Kamata, M.; Akiyama, T. Los Alamos National Lab., NM 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
910774-65: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91016315. Source: OSTI; NTIS; INIS; GPO Dep. 

The isotope dilution gamma-ray spectrometry (IDGS) technique 
for determining the plutonium concentration and isotopic composi- 
tion of highly radioactive spent-fuel dissolver solutions has been 
further developed. Both the sample preparation and the analysis 
have been improved. The plutonium isotopic analysis is based on 
high-resolution, low-energy gamma-ray spectrometry. The pluto- 
nium concentration in the dissolver solutions then is calculated from 
the measured isotopic differences among the spike, the dissolver 
solution, and the spiked dissolver solution. Plutonium concentra- 
tions and isotopic compositions of dissolver solutions analyzed 
from this study agree well with those obtained by traditional isotope 
dilution mass spectrometry (IDMS) and are consistent with the first 
IDGS experimental result. With the current detector efficiency, 
sample size, and a 100-min count time, the estimated precision is 
~0.5% tor 23°Pu and *4°Pu isotopic analyses and ~1% for the plu- 
tonium concentration analysis. 5 refs., 2 figs., 7 tabs. 


0509 Transport, Handling, and Storage 


Refer also to citation(s) 25889, 25890, 25922, 25966, 25974, 
26126, 27211, 28066 


25833 (CONF-910993—7) A validated methodology for eval- 
uating burnup credit in spent fuel casks. Brady, M.C. (Oak 
Ridge National Lab., TN (USA)); Sanders, T.L. Oak Ridge National 
Lab., TN (United States). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
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:-AC04-76DP00789. From International conference on nuclear criti- 
cality (ICNC) safety: Oxford (United Kingdom); 9-13 Sep 1991. 
Order Number DE91015612. Source: OSTI: NTIS: INIS: GPO Dep. 
The concept of allowing reactivity credit for the transmuted state 
of spent fuel offers both economic and risk incentives. This paper 
presents a general overview of the technical work being performed 
in support of the US Department of Energy (DOE) program to re- 
solve issues related to the implementation of burnup credit. An 
analysis methodology is presented along with information repre- 
senting the validation of the method against available experimental 
data. The experimental data that are applicable to burnup credit 
include chemical assay data for the validation of the isotopic pre- 
diction models, fresh fuel critical experiments for the validation of 
criticality calculations for various cask geometries. and reactor 
restart critical data to validate criticality calculations with spent fuel. 
The methodology has been specifically developed to be simple and 
generally applicable, therefore giving rise to uncertainties or sensi- 
tivities which are identified and quantified in terms of a percent 
bias in kgy. Implementation issues affecting licensing requirements 
and operational procedures are discussed briefly. 24 refs., 3 tabs. 


25834 (CONF-910993-9) Criticality safety review of 2:-, 
10-, and 14-ton UF, cylinders. Broadhead, B.L. Oak- Ridge Na- 
tional Lab., TN (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From International conference on nuclear criticality 
(ICNC) safety; Oxford (United Kingdom): 9-13 Sep 1991. Order 
Number DE91015611. Source: OST!; NTIS; INIS; GPO Dep. 

The US regulations governing the packaging and transportation 
of UF¢ cylinders are contained in the publication 10CFR71. Under 
the current 10CFR71 regulations, packages are classified accord- 
ing to Fissile Class |, Il, or Ill and a corresponding transport index 
(Tl). UF cylinders designed to contain 23-tons of UF¢ are classi- 
fied as Fissile Class Il packages with a TI of 5 for the purpose of 
transportation. The 10-ton UF, cylinders are classified as Fissile 
Class | with no TI assigned for transportation. The 14-ton cylinders 
are not certified for transport with enrichments greater than 1 wt % 
since they have no approved overpack. This work reviews the suit- 
ability of 23-ton UF, packages for reclassification as Fissile Class | 


with a maximum 255U enrichment of 5 wt %. Additionally, the 10- 
and 14-ton cylinders are reviewed to address a change in 
maximum *95U enrichment from 4.5 to 5 wt %. Based on this eval- 
uation, the 23-ton UF, cylinders meet the 10CFR71 criteria for 
Fissile Class | packages, and no TI is needed for criticality safety 
purposes. Similarly, the 10- and 14-ton UF, packages appear suit- 
able for a maximum enrichment rating change to 5 wt % 7U. 6 
refs., 4 figs., 1 tab. 


25835 (DOE/EA-0441) Environmental Assessment: Trans- 
portation, receipt, and storage of Fort St. Vrain spent tuel at 
the Irradiated Fuel Storage Facility at the idaho Chemical Pro- 
cessing Plant, idaho National Engineering Laboratory. USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Feb 1991. 86p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91015814. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Environmental Assessment (EA) addresses the proposed 
transportation, receipt, and storage of up to 1482 blocks of spent 
nuclear fuel from the Fort St. Vrain (FSV) reactor, located in Plat- 
tevilie, Colorado, to the Idaho National Engineering Laboratory 
(INEL). The purpose of this EA is to analyze the impacts which 
may result from this proposed action. Decommissioning of the FSV 
reactor necessitates the storage of irradiated reactor fuel until final 
disposition can be accomplished. In accordance with existing 
agreements between DOE and Public Service Company of Col- 
orado (PSC), the spent fuel would be transported to the INEL by 
PSC in compliance with applicable transportation requirements and 
using shipping casks certified by the Nuclear Regulatory Commis- 
sion (NRC). The spent fuel blocks would be removed from the 
shipping casks and transferred to the storage area of the Irradiated 
Fuel Storage Facility (IFSF) which was specifically designed for in- 
terim storage of this fuel. 56 refs., 11 figs., 9 tabs. 


25836 (DOE/EA-0515) The risks of the Taiwan research re- 
actor spent fuel project: Environmental assessment. USDOE, 
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Washington. DC (United States). Jun 1991. 78p. Sponsored by 
USDOE. Washington. DC (United States). Order Number 
DE91015813. Source: OSTI; NTIS: INIS: GPO Dep. 

The proposed action is to transport up to 118 spent fuel rods. to 
include canned spent fuel rod particulates immobilized on filters. 
from a research reactor in Taiwan by sea to Hampton Roads. Vir- 
ginia, and then overland by truck to the Receiving Basin for Offsite 
Fuels at the Savannah River Site (SRS). At SRS. the spent fuel will 
be reprocessed to recover uranium and plutonium. 55 refs., 8 tabs. 


25837 (DOE/EM-0009) Joint state of Colorado-US Depart- 
ment of Energy WIPP Shipment Exercise Program: TRANSAX 
90: Final report, August-November 1990. USDOE Office of En- 
vironmental Restoration and Waste Management, Washington. DC 
(United States). [1990]. 32p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE91014931. Source: OSTI: 
NTIS; INIS; GPO Dep. 

In July 1990. the United States Secretary of Energy requested 
the DOE conduct a transportation emergency exercise before the 
end of CY 1990. The tasking was subsequently directed to the Di- 
rector of DOE's Office of Environmental Restoration and Waste 
Management (EM) to plan and conduct an exercise, based on a 
Waste Isolation Pilot Plant (WIPP) shipment scenario. The state of 
Colorado was asked to participate. Colorado, in turn, invited the 
DOE to integrate the exercise into its own series of WIPP-related 
tabletop and field exercises for which the state had already begun 
planning. The result was a joint USDOE/Colorado full-scale (orien- 
tation) exercise called Transportation Accident Exercise 1990 
(TRANSAX '90). The state of Colorado’s exercise program was a 
follow-on to previously conducted classroom training. The program 
would serve to identify and resolve outstanding issues concerning 
inspections of the WIPP shipment transporter as it entered and 
passed through the state on the designated Interstate 25 trans- 
portation corridor; criteria for movement under various adverse 
weather and road conditions; and emergency response to accidents 
occurring in an urban or rural environment. The USDOE designed 
its participation in the exercise program to test selected aspects of 
the DOE Emergency Management System relating to response to 
and management of DOE off-site transportation emergencies 
involving assistance to state and local emergency response per- 
sonnel. While a number of issues remain under study for ultimate 
resolution, others have been resolved and will become the basis 
for emergency operations plans, SOPs, mutual aid agreements, 
and checklist upgrades. Concurrently, the concentrated efforts at 
local, state, and federal levels in dealing with WIPP- related activi- 
ties during this exercise program development have given renewed 
impetus to all parties as the beginning of actual shipments draws 
nearer. Three tabletop scenarios are discussed in this report. 


25838 (DOE/EM-—0010) Transportation Emergency Pre- 
paredness Program (TEPP): Strategy plan. USDOE, 
Washington, DC (United States). Apr 1991. 20p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE91014930. Source: OSTI; NTIS; INIS; GPO Dep. 

The Transportation Emergency Preparedness Program (TEPP) 
will develop and enhance integrated emergency preparedness ca- 
pabilities in two major areas. First, the program is responsible for 
planning and ensuring proper DOE response to transportation 
incidents involving DOE shipments. Second, the program is re- 
sponsible for ensuring DOE can carry out its responsibilities under 
regulations, the National Contingency Plan (NCP) and the Federal 
Radiological Emergency Response Plan (FRERP) to provide tech- 
nical advice and assistance as needed for any transportation 
incident involving radioactive or mixed hazard materials. This plan 
proposes 2 strategy for developing a comprehensive Transportation 
Emergency Preparedness Program, including a well organized cen- 
tral management and coordination structure, that serves as a 
process to identify, verify, and establish a consolidated effort 
across the Department in this very important area. This plan as- 
sumes Emergency Management to be the full range of emergency 
activities necessary for mitigation, preparedness, response and re- 
covery while Emergency Preparedness activities are primarily 
those necessary in preparation for Incident Response Emergency 
Preparedness, which is the focus of this strategy pian, requires a 
well organized central coordination structure to be effective. 7 refs. 
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25839 (DOE/RW-0121) OCRWM Backgrounder, January 
1987: Transportation casks for spent nuclear fuel and high- 
level radioactive waste. USDOE Office of Civilian Radioactive 
Waste Management. Washington. DC (United States). 1987. 4p. 
Sponsored by USDOE. Washington. DC (United States). Order 
Number DE91016756. Source: OST]: NTIS: INIS: GPO Dep. 

The Nuclear Waste Policy Act of 1982 (NWPA) assigns to the 
US Department of Energy (DOE) responsibility for deveioping a 
system to safely and economically transport spent nuclear fuel and 
high-level radioactive waste from various storage sites to geologic 
repositories or other facilities that constitute elements of the waste 
management program. This transportation system will evolve from 
technologies and capabilities already developed. Shipments of 
spent fuel to a monitored retrievable storage (MRS) facility could 
begin as early as 1996 if Congress authorizes its construction. 
Shipments of spent fuel to a geologic repository are scheduled to 
begin in 1998. The backgrounder provides an overview of DOE's 
cask development program. Transportation casks are a major ele- 
ment in the DOE nuclear waste transportation system because 
they are the primary protection against any potential radiation ex- 
posure to the public and transportation workers in the event an 
accident occurs. 


25840 (DOE/RW-—0124) OCRWM Backgrounder, January 
1987: Shipments of spent nuclear fuel in support of Nuclear 
Waste Policy Act research and development programs. 
USDOE Office of Civilian Radioactive Waste Management. Wash- 
ington, DC (United States). 1987. 2p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91016757. 
Source: OSTI; NTIS; INIS: GPO Dep. 

Brief information is presented regarding regulations and safety 
standards on the dry storage and transport of spent nuclear fuels. 
(CBS) 


25841 (INIS-mf—12870, pp. 17.19-17.25) Management of irra- 
diated components trom the Pickering units 1/2 retube. Wall, 
|.E. (Ontario Hydro, Toronto, ON (Canada)); Beallor, Z.S. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The retubing of the Unit 1 and 2 reactors at the Pickering Nu- 
clear Generating Station will produce about 230 Mg of high level 
radioactive waste components. Prior to permanent disposal, these 
components will be stored on-site in concrete containers called dry 
storage modules. The irradiated component management system 
provides the capability to load, handle, and store the modules. 


25842 (OH-85-190-K) Irradiated fuel transportation shock 
and vibration program: Phase Ii summary. Forest, J.W. Ontario 
Hydro, Toronto, ON (Canada). Research Center. Aug 1985. 83p. 
Order Number DE91642336. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Irradiated Fuel Transportation Shock and Vibration Program 
is part of Ontario Hydro's overall Fuel Management Transportation 
Program under the direction of the Design and Development Divi- 
sion. The ultimate goal of the Transportation Program is to specify 
off-site transportation systems suitable for unrestricted transport of 
irradiated fuel by road, rail and water. This report summarizes the 
experimental and analytical components of the Transportation 
Shock and Vibration Program that were necessary to reach the ob- 
jectives of the second phase. An assessment of the adequacy of 
transportation system performance with respect to shock and vibra- 
tion is now possible. 


25843 (ORNL/M—1332) Validation of SCALE-4 for a refer- 
ence problem set. Bowman, S.M. Oak Ridge National Lab., TN 
(United States). Jul 1991. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE91016050. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of criticality calculations per- 
formed to validate the recently released SCALE-4 modular code 
system for light water reactor (LWR) fuel for a proposed reference 
problem set of critical experiments which model various conditions 





typical of transportation and storage casks. In order to validate 
SCALE-4, the CSAS4 control module was used to calculate the ef- 
fective neutron multiplication factor (key) via the BONAMI, 
NITAWL-2, and KENO V.a codes. Calculations were performed 
with both SCALE-4 and SCALE-3. The cross-section libraries used 
were the 27-group ENDF/B-IV library (27GROUPNDF4) and the 
27-group ENDF/B-4 burnup library (27BURNUPLIB). The 27BUR- 
NUPLIB library is an extension of the 27GROUPNDF4 library to 
include fission product nuclides which are necessary for depleted 
fuel analysis. The added fission product cross sections were ob- 
tained from ENDF/B-V data. 


25844 (ORNL/Sub-88-997962/1) Historical overview of do- 
mestic spent fuel shipments: Update. Oak Ridge National Lab.., 
TN (United States); Science Applications International Corp., Oak 
Ridge, TN (United States). Jul 1991. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORO/TOP-5405.0). Order Number DE91016051. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents available historic data on most commercial 
and research reactor spent fuel shipments in the United States from 
1964 through 1989. Data include sources of the spent fuel shipped, 
types of shipping casks used, number of fuel assemblies shipped, 
and number of shipments made. This report also addresses the 
shipment of spent research reactor fuel. These shipments have not 
been documented as well as commercial power reactor spent fuel 
shipment activity. Available data indicate that the greatest number 
of research reactor fuel shipments occurred in 1986. The largest 
campaigns in 1986 were from the Brookhaven National Laboratory, 
Brooklyn, New York, to the Idaho Chemical Processing Plant 
(ICPP) and from the Oak Ridge National Laboratory's High Flux 
Isotope Reactor (HFIR) in Tennessee and the Rockwell Interna- 
tional Reactor in California to the Savannah River Plant near 
Aiken, South Carolina. For all years addressed in this report, DOE 
facilities in Idaho Falls and Savannah River were the major recipi- 
ents of research reactor spent fuel. In 1989, 10 shipments were 
received at the Idaho facilities. These originated from universities in 
California, Michigan, and Missouri. 9 refs., 12 figs., 7 tabs. 


25845 (ORNL/TM-—11019) Feasibility study for a transporta- 
tion operations system cask maintenance facility. Rennich, 
M.J.; Mediey, L.G.; Attaway, C.R. Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (United States). Jan 1991. 299p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (ORO/TOPO-5404.0). Order Number DE91016841. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE), Office of Civilian Radioac- 
tive Waste Management (OCRWM) is responsible for the 
development of a waste management program for the disposition of 
spent nuclear fuel (SNF) and high-level waste (HLW). The program 
will include a transportation system for moving the nuclear waste 
from the sources to a geologic repository for permanent disposal. 
Specially designed casks will be used to safely transport the waste. 
The cask systems must be operated within limits imposed by DOE, 
the Nuclear Regulatory Commission (NRC), and the Department of 
Transportation (DOT). A dedicated facility for inspecting, testing, 
and maintaining the cask systems was recommended by the Gen- 
eral Accounting Office (in 1979) as the best means of assuring 
their operational effectiveness and safety, as well as regulatory 
compliance. In November of 1987, OCRWM requested a feasibility 
study be made of a Cask Maintenance Facility (CMF) that would 
perform the required functions. 46 refs., 16 figs., 13 tabs. 


25846 (PNL-SA-19459) The delivery commitment schedule 
process. Vance, S.A. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1991. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
910774-56: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91016125. Source: OSTI; NTIS; INIS; GPO Dep. 

The Standard Contract for the Disposal of Spent Nuclear Fuel 
(SNF) and/or High-Level Radioactive Waste (HLW) (herein referred 
to as “the Contract”) tasked the Department of Energy with the de- 
velopment of a transportation system adequate to service both 
utilities and the waste management system (WMS). Due to the na- 
ture of the Contract, this development must take place prior to the 
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utilities’ final determination of the specific SNF that they will deliver 
during each allocation period. The Delivery Commitment Schedule 
(DCS) process is designed to initiate the identification of the SNF 
that will be delivered at a given time in order to aid in the develop- 
ment of the transportation system. This paper highlights the 
aspects of the DCS process that will be beneficial to the develop- 
ment of the transportation system. 4 refs. 


25847 (PNL-SA-19698) Comparison of burnup measure- 
ment techniques. Bierman, S.R. (Pacific Northwest Lab., 
Richland, WA (USA)); Ewing, R.1.; Sanders, T.L. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-910774-6: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91015535. Source: 
OSTI; NTIS; GPO Dep. 

The use of burnup in the criticality analyses of spent reactor fuel 
transport systems is being pursued as part of the United States 
Department of Energy's from-reactor cask development program. 
Part of this effort is concerned with defining the need and identity- 
ing techniques for verifying that the classification of current and 
future spent reactor fuel elements scheduled for shipment to an 
away-from-reactor site is consistent with the original discharge data 
for that fuel. Measurement techniques that could be used for verify- 
ing such consistency are briefly described in this paper along with 
some proof-of-principle measurement result. The need for such 
measurements is also addressed and guideline recommendations 
made for demonstration measurements. 7 refs., 4 figs., 2 tabs. 


25848 (SAND-90-2187) An analysis of parameters affect- 
ing slapdown of transportation packages. Bergmann, V.L.; 
Ammerman, D.J. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1991. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (TTC—1012). Or- 
der Number DE91016489. Source: OST]; NTIS; INIS; GPO Dep. 
In the certification of packages for transport of radioactive mate- 
rial, the issue of slapdown must be addressed. Slapdown is a 
secondary impact of the body caused by rotational accelerations 
induced during eccentric primary impact. In this report, several pa- 
rameters are evaluated that affect slapdown severity of packages 
for the transport of nuclear material. The nose and tail accelera- 
tions in a slapdown event are compared to those experienced by 
the same cask in a side-drop configuration, in which there is no ro- 
tation, for a range of initial impact angles, impact limiter models, 
and friction coefficients for two existing cask geometries. In some 
cases, the rotation induced during a shallow-angle impact is suffi- 
cient to cause accelerations at the tail during secondary impact to 
be greater than those at the nose during initial impact. Furthermore, 
both nose and tail accelerations are often greater than the side-on 
accelerations. The results described here have been calculated 
using the code SLAPDOWN, which approximates the impact re- 
sponse of deformable bodies. Finally, SLAPDOWN has been used 
to estimate the coefficient of friction acting at the nose and tail for 
one particular cask during one specific slapdown drop test by com- 
parison of results with experimental data. 2 refs., 16 figs., 3 tabs. 


25849 (WHC-EP-—0336-Rev.1) Motor carrier evaluation pro- 
gram plan: Revision 1. Portsmouth, J.H.; Maxwell, J.E.; Boness, 
G.O.; Rice, L.E. Westinghouse Hanford Co., Richland, WA (United 
States). Apr 1991. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE91016790. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) Transportation Manage- 
ment Program (TMP) has established a program to assist the DOE 
field offices and their contractors in evaluating the motor carriers 
used to transport DOE-owned hazardous and radioactive materials. 
This program was initiated to provide the DOE field offices with the 
tools necessary to help ensure, during this period of motor carrier 
deregulation, that only highly qualified carriers transport radioactive 
and hazardous commodities for the DOE. This program will assist 
DOE in maintaining their excellent performance record in the safe 
transportation of hazardous commodities. The program was also 
developed in response to public concern surrounding the trans- 
portation of hazardous materials. Representatives of other federal 
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agencies, states. and tribal governments, as well as the news me- 
dia, have expressed concern about the selection and qualification 
of carriers engaged in the transportation of Highway Route- 
Controlled Quantities (HRCQ) and Truckload (TL) quantities of 
radioactive material for the DOE. 8 refs. 


25850 (WHC-EP-0337-Rev.1) Motor carrier evaluation pro- 
gram procedure: Revision 1. Portsmouth, J.H.; Maxwell. J.E.; 
Boness, G.O.; Rice, L.E. Westinghouse Hanford Co., Richland, WA 
(United States). Apr 1991. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE91016783. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Transportation Manage- 
ment Program (DOE-TMP) has the overall responsibility to provide 
a well-managed transportation program for the safe, efficient, and 
economical transportation of DOE-owned material. In the 
performance of these duties, the DOE-TMP has established an ex- 
emplary safety record in the transportation of hazardous materials. 
The DOE recognizes that its responsibility for hazardous material 
does not end when the shipments leave the DOE sites. A special 
partnership is needed between the DOE, the DOE contractors, and 
the carriers chosen to transport hazardous materials. As in any 
partnership, it is critical that DOE know essential information about 
its partner in this joint venture. In fulfillment of its responsibility for 
the safe transportation of radioactive materials as well as other 
hazardous commodities and wastes routinely shipped from many 
DOE locations nationwide, the DOE-TMP has developed this policy 
for a motor carrier evaluation program. It is the intent of the DOE- 
TMP that this Motor Carrier Evaluation Program be implemented at 
all DOE locations. This program will assist in the evaluation of car- 
riers transporting Highway Route Controlled Quantities (HRCQ) of 
radioactive material, because these shipments frequently are in the 
“public eye.” The program will also evaluate truckload (TL) quantity 
transporters of radioactive materials and chemical wastes. The ex- 
pansion of the program to include motor carriers transporting 
less-than-truckload (LTL) quantities of these materials will be imple- 
mented through a gradually phased in program during future years. 
11 refs. 
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25851 (HW-15550-DEL.) Hanford Works monthly report, 
December 1949. Hanford Works, Richland, WA (United States). 20 
Jan 1950. 295p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91015999. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This progress report for December 1949 gives an overview of 
the entire Hanford operation. The operations in many different 
areas are outlined. Some of the divisions are personnel, public re- 
lations, production, research, radiation monitoring, personnel 
monitoring, security, and purchasing operations. (SM) 


25852 (HW-15843-DEL.) Hanford Works monthly report, 
January 1950. Hanford Works, Richland, WA (United States). 20 
Feb 1950. 320p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016007. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report outlines the monthly operations of Hanford for Jan- 
uary 1950. Some divisions included are personnel, production, 
technical, medical, health instrument, accounting, security, pur- 
chasing, community relations, and construction. (SM) 


25853 (HW-24928) Hanford Works monthly report for June 
1952. Hanford Works, Richland, WA (United States). 21 Jul 1952. 
387p. Sponsored by USDOE, Washington, DC (United States). 
(HAN-45659). Order Number DE91016179. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This report consists of the monthly reports for the manufacturing, 
engineering, medical, radiological sciences, financial, utilities and 
general services, employee and public relations, and the commu- 
nity real estate and services departments of the Hanford works for 
the month of July 1952. 


25854 (HW-40154) General Electric Company Hanford 


Atomic Products Operation data book. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 


48 ERA Vol. 16, No. 10 


[1957]. 168p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016001. Source: OST!I; NTIS (US Sales Only); GPO Dep. 
This 1957 report gives data on the general operations of the 
Hanford Reservation. Topics include wages, benefits. accidents, 
budgeting, purchasing methods, auxiliary services. contracts, labor 
relations, construction, maps, and community information. (SM) 


25855 (HW-48842) Hanford Laboratories operation report, 
February 1957. Parker, H.M. Hanford Works, Richland, WA (United 
States). 4 Mar 1957. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017116. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report is the Hanford Laboratories operation report for 
February, 1957. Finances, status of projects, research and develop- 
ment, considerations, and general business topics are discussed. 


25856 (INIS-mf-12866, pp. 72-84) Uranium: is today’s ex- 
cess, tomorrow’s shortage?. Bonner, F.E. (Central Electricity 
Generating Board, London (UK)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1985. 223p. (CONF-8506403—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Association 25th annual conference: Strategic 
opportunities for growth. Order Number DE91639626. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Uranium production has exceeded reactor requirements every 
year since the beginning of nuclear power generation. The most 
significant contributory factor has been the tendency to over- 
estimate forecasts of nuclear generation and the effects of world 
recession, as well as cancellations and delays in new generating 
capacity. Production can be expected to match the requirements of 
reactors over the next few years, and world inventory of uranium 
should stay much the same. Existing and firmly committed reactors 
will account for at least half of all uranium requirements in the year 
2010, showing reduced uncertainty in predictions of future uranium 
demand. Even the possible development of new fuel cycles and 
more efficient enrichment processes are unlikely to affect predic- 
tions by more than 10 percent. Present production capacity is 
50,000 tU, but actual production is around 38,000 tU. It is fairly 
certain that 5000 tU increasing to 15,000 tU per annum will be 
required from 1995 to 2000. Another ten years would treble this re- 
quirement. Utilities involved in exploration are maintaining their 
activity, and the utility may take on more of the direct responsibility 
for fuel supply in the future. The lead time for planning and con- 
structing new nuclear plants are similar to that for new uranium 
mines and mills. 


25857 (INIS-mf-12866, pp. 99-104) Canada - the largest 
uranium producer. Lowell, A.F. (Rio Algom Ltd., Elliot Lake, ON 
(Canada)). Canadian Nuclear Association, Toronto, ON (Canada). 
1985. 223p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Association 
25th annual conference: Strategic opportunities for growth. Order 
Number DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

Canada has recently emerged as the world’s largest producer of 
uranium, due in part to the opening of Saskatchewan's Key Lake 
mine and Ontario’s Stanleigh mine and mill. In 1984 Canadian pro- 
duction rose to 29.1 million pounds of U;O,. Uranium mining is of 
considerable importance to the two producing provinces, directly 
employing 6000 people. Uranium has always been primarily an ex- 
port commodity in Canada; 85 percent of national production was 
exported in 1984, earning close to $1 billion. It is relatively easy to 
predict demand for uranium over the next ten years, which is esti- 
mated to be between 130 and 150 million pounds of UsOg in 1995. 
The author reviews qualitative factors affecting the market for 
uranium. The main uncertainties are on the supply side. The elimi- 
nation of the existing excess uranium inventory will be delayed, 
and no new supply sources will be needed until the middie of the 
1990s. Price is most difficult to forecast. The price inelasticity of 
uranium makes it pointless to create new capacity other than to fill 
real new demand. 


25858 (INIS-SU-257, pp. 22) Strategy with spent uranium 
recycling. Filippov, E.A.; Braverman, |.B.; Tsarenko, A.F. AN 





SSSR. Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
'89. Tashkent (USSR). 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI: NTIS (US 
Sales Only): INIS. 

Short note. SPENT FUELS/reprocessing: ECONOMICS: RE- 
PROCESSING: URANIUM COMPOUNDS; URANIUM 232; 
URANIUM 236; USES 
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Refer also to citation(s) 25761. 25786, 25822, 25841, 25846, 
26012, 26016, 26109, 26111, 26112, 26116, 26133, 26147, 26150, 
26155, 26158, 26580, 26589, 26815, 26816, 26914, 27066. 27196, 
27243, 27247, 27259, 27266, 27274, 27298, 27466. 27567, 27635, 
27727, 27747, 27805, 27806, 27808, 27809, 27810. 27811, 27812, 
27848, 27980, 28038, 28111, 28386, 28389. 28403, 28406, 28491, 
28497, 28537, 28545, 28551, 28552, 28553. 28555, 29094, 29455, 
29489 


25859 (AECL-9071) Backfill formulations tor a nuclear fuel 
waste disposal vault. Yong, R.N.; Boonsinsuk, P.; Wong, G.; 
Ming, X.D.; Caporuscio, F.; Lytle, P. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. 1987. 98p. Order Number DE91642681. Source: OST]; 
NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited and Ontario Hydro are study- 
ing the concept of disposing of nuclear fuel wastes in a vault within 
the Canadian Shield. After nuclear waste containers have been 
emplaced in a vault, the vault will have to be backfilled perma- 
nently. A suitable backfill material should have low hydraulic 
conductivity and high radionuclide sorption capacity. The research 
was done with a goal of recommending a specification for formulat- 
ing this backfill material. This report suggests that such a backfill 
material should be a mixture of coarse aggregates and swelling 
clay. Actual trial mixtures were prepared using crushed granite and 
natural Lake Agassiz clay. Various trial mixtures were subjected to 
constant-head permeability tests. The results indicate that the hy- 
draulic conductivity of the aggregate-clay mixtures could be close 
to those of the clay (by itself) when the clay content was in the 
range of 25% or more. The resulting hydraulic conductivity of about 
10-'° m/s is considered to be low, especially since the maximum 
grain size is 19.1 mm. Selected mixtures were evaluated for free 
swell and swelling pressure, both of which increased with increas- 
ing clay content. When the clay content was 25%, the free swell 
was about 4%, compared with 6% for the 100% clay. The corre- 
sponding swelling pressure was about 16 kPa - in comparison to 
48 kPa for the 100% clay. These results indicate that the proposed 
backfill material should contain about 25% clay, with a maximum 
grain size of 19.1 mm. The selected mixture was also tested to 
evaluate the effects of mixing methods, load-carrying capacity and 
compaction techniques suitable for the underground vault 
conditions. The proposed backfill material appeared to perform sat- 
istactorily according to the criteria demanded. The backfill material 
proposed was further tested for its behaviour during water intake. 
(Abstract Truncated) 


25860 (AECL—9722) Experience with radioactive waste in- 
cineration at Chalk River Nuclear Laboratories. Le, V.T.; 
Beamer, N.V.; Buckley, L.P. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Jun 1988. 15p. 
(CONF-880526—: International conference on incineration of haz- 
ardous, radioactive, and mixed wastes, San Francisco, CA (United 
States), 3-6 May 1988). Order Number DE91642674. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Chalk River Nuclear Laboratories is a nuclear research centre 
operated by Atomic Energy of Canada Limited. A full-scale waste 
treatment centre has been constructed to process low- and 
intermediate-level radioactive wastes generated on-site. A batch- 
loaded, two-stage, starved-air incinerator for solid combustible 
waste is one of the processes installed in this facility. The incinera- 
tor has been operating since 1982. It has consistently reduced 
combustible wastes to an inert ash product, with an average vol- 
ume reduction factor of about 150:1. The incinerator ash is stored 
in 200 L drums awaiting solidification in bitumen. The incinerator 
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and a 50-ton hydraulic baler have provided treatment for a com- 
bined volume of about 1300 m*%/a of solid low-level radioactive 
waste. This paper presents a review of the performance of the in- 
cinerator during its six years of operation. In addition to presenting 
operational experience. an assessment of the starved-air incinera- 
tion technique will also be discussed. 


25861 (AECL-9891) Elemental, mineralogical, and pore- 
solution compositions of selected Canadian clays. Oscarson, 
D.W.: Dixon. D.A. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Mar 1989. 
25p. Order Number DE91640151. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Clay materials will be an important component of a barrier and 
sealing system in a nuclear fuel waste disposal vault in Canada. In 
this report the elemental, mineralogical, and pore-solution composi- 
tions of candidate clay sealing materials for the Canadian Nuclear 
Fuel Waste Management Program are presented. 


25862 (AECL-9911) Conceptual costing study for the long- 
term management of the Port Hope area low-level radioactive 
wastes. Golder Associates, Missauga, ON (Canada); Acres Con- 
sulting Services Ltd., Toronto. ON (Canada); SENES Consultants 
Ltd., Richmond Hill, ON (Canada). Dec 1989. 144p. Sponsored by 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. Order Number DE91641437. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Comparative conceptual cost estimates for several possible 
options for the long-term management of the Port Hope area low- 
level radioactive wastes have been developed. Five potentially 
applicable concepts were considered in the study: shallow land 
burial, using either unlined trenches, lined trenches or concrete 
canisters; engineered storage mounds: above-ground concrete 
vaults; below-ground concrete vaults; and intermediate-depth cav- 
erns using either open stopes or shrinkage mining. The objective 
was to develop comparative estimates. The differences in costs be- 
tween concepts reflect the differences in handling methodology or 
costs of additional engineered barriers around the stored waste. An 
in situ waste volume of 805 000 m°, relatively favorable site condi- 
tions, a four-year disposal schedule and a consistent costing basis 
were assumed for each concept. Limited effort was made to opti- 
mize specific facility designs or disposal operations. The projected 
disposal costs vary trom $68/m° of waste for shallow land burial in 
unlined trenches, to $312/m* of waste disposal in concrete canis- 
ters in trenches. The results of this study are reasonably consistent 
with previous estimates prepared for the low-level Radioactive 
Waste Management Office. 


25863 (AECL-9914) Recent developments in waste charac 
terization at Chalk River Nuclear Laboratories. Burns, K.!.; 
Edwards, W.J.; Csullog, G.W.; Everall, D.W.; Leeson, P.K.; 
Cheyne, J.E. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Feb 1989. 19p. Order Num- 
ber DE91642675. Source: OSTI; NTIS (US Sales Only); INIS. 

The waste characterization program (WCP) at Chalk River Nu- 
clear Laboratories (CRNL) was initiated in 1982 to determine the 
physical, chemical and radiological properties of wastes intended 
tor disposal in IRUS (intrusion Resistant Underground Structure), a 
below ground vault to be constructed at CRNL. During the last 
year (1988), work on the WCP has centred on determining the ra- 
dionuclide inventories in candidate wastes for IRUS by gamma-ray 
monitoring and destructive radiochemical analysis. For the gamma- 
ray monitoring work, a monitoring system was developed that is 
based upon an IBM-PC computer equipped with a multichannel 
analyser (MCA) card. This system has been used to determine the 
radionuclide inventories in a variety of packages (trash bags and 
bales, drums, pails, etc.) from a number of different sources. The 
radiochemical analysis part of the WCP has mainly consisted of 
developing the radioanalytical methods to determine the radionu- 
clides listed in the US regulatory document 10CFR61 (®°Sr, ®Ni, 
8Te, 129), etc.). Radiochemical analysis has been used to charac- 
terize only incinerator ash to date. This paper will present the 
technical problems associated with monitoring various waste forms 
(geometry considerations, shielding problems, operating environ- 
ment, etc.) and will also present details of the destructive 
radiochemical analysis program at CRNL. 
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25864 (AERE-R-13609; Uranium series disequilibrium 
studies at the Broubster analogue site. Longworth. G:: 
Ivanovich. M.: Wilkins. M.A. AEA Industrial Technology. Harwell 
(United Kingdom). Sep 1989. 24p. Contract PECD-7/9'367. (AEA-D 
and R-0039:DOE-RW-89.100.). Order Number DE91640710 
Source: OSTI: NTIS (US Sales Only): INIS 

Uranium series measurements at a natural analogue site at 
Broubster, Caithness have been used to investigate radionuclide 
migration over a period of several hundred to 10© years. The mea- 
sured values for the uranium concentration and activity ratios °°4U 
238) and °3°Th/2%4U indicate that the geochemical system is more 
complicated than that originally proposed of uranium dispersion 
and water transport into a peat bog. There appears to be little tho- 
rium mobility although there is evidence for an appreciable fraction 
of thorium on the colloidal phases. (author). 


25865 (BMI/OCRD—2(FY-83)) Office of Crystalline Reposi- 
tory Development FY 83 technical project plan. Battelle 
Memoria! Inst., Columbus. OH (United States). Office of Crystalline 
Repository Development. Mar 1983. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10139. 
Source: OST! (Free of Charge): INIS. 

The technical plan for FY 83 activities of the Office of Crystalline 
Repository Development is presented in detail. Crystalline Rock 
Project objectives are discussed in relation to the National Waste 
Terminal storage (NWTS) program. The plan is in full compliance 
with requirements mandated by the Nuclear Waste Policy Act of 
1982. Implementation will comply with the requirements and criteria 
set forth in the Nuclear Regulatory Commission regulations (10 
CFR 60) and the Environmental Protection Agency standard (40 
CFR 191). Technical approaches and the related milestones and 
schedules are presented for each of the Level 3 NWTS work 
Breakdown Structure Tasks. These are: Systems. Waste Package, 
Site, Repository, Regulatory and institutional, Test Facilities and 
Excavations, Land Acquisition, and Program Management. 


25866 (BMVOCRD—91015498) Interim guidelines on pertor- 
mance constraints for nuclear waste disposal in crystalline 
rock. Battelle Memorial Inst., Columbus, OH (United States). Office 
of Crystalline Repository Development; RE/SPEC, Inc., Rapid City, 
SD (United States). Jan 1984. 78p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10140. 
(RS+0215). Source: OST! (Free of Charge); INIS. 

Pertormance constraint guidelines have been developed for geo- 
logic disposa! of nuclear waste in crystalline rock. The approach 
taken in defining these guidelines was to consider the thermal, 
thermomechanical, and thermochemical behavior for three regions 
(very-near field, near field, and far field) of the repository during 
three time periods (operational, containment, and isolation) associ- 
ated with the disposal system. Limits are proposed to ensure 
compliance with the current repository criteria proposed by the 
United States Nuclear Regulatory Commission (NRC) concerning 
repository siting and performance assessment. These criteria are: 
Substantial containment of all radionuclides within the waste pack- 
age for a period of time between 300 and 1000 years after 
emplacement. Release rate after loss of containment of one part in 
100,000 annually per radionuclide based on the nuclides inventory 
when the waste package is breached, and in situ ground-water 
transit time of 1000 years from the repository horizon to the acces- 
sible environment, compliance with the performance constraint 
guidelines presented herein will be required to ensure that the final 
repository design is in compliance with NRC criteria. The constraint 
guidelines have also been developed to satisfy the requirement for 
technical conservatism. 40 refs., 14 figs., 4 tabs. 


25867 


(BNL-46106) Proposed partitioning and transmuta- 
tion of long-lived nuciear wastes. Van Tuyle, G.J. (Brookhaven 


National Lab., Upton, NY (United States)); Rawlins, J.A. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910774—-45: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016396. Source: OSTI; NTIS; INIS; GPO Dep. 

A means of transmuting key long-lived nuclear wastes, primarily 
the minor actinides (Np, Am, Cm) and iodine, using a hybrid proton 
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accelerator and sub-critical lattice. is proposed. By partitioning liaht 
water reactor (LWR) spent fuel and by transmuting key elements. 
such as the plutonium. the minor actinides. and a few of the long- 
lived fission products. some of the most significant challenges in 
building a waste repository can be substantially reduced. The pro- 
posed machine would transmute the minor actinides and the iodine 
produced by 75 LWRs, and would generate usable electricity (be- 
yond that required to run the large accelerator) of 850 MW.. 14 
refs.. 10 figs 


25868 (BNL-46365) Accelerator-driven sub-critical target 
concept for transmutation of nuclear wastes. Van Tuyle, G.J. 
(Brookhaven National Lab., Upton. NY (United States)); Todosow, 
M.: Aronson. A.L.: Takahashi, H.: Geiger. M.J. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 22p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9106250—-1: Workshop on the transmutation 
of radionuclides, Obninsk (USSR), 30 Jun - 6 jul 1991). Order 
Number DE91015834. Source: OSTI: NTIS: INIS: GPO Dep. 

A means of transmuting key long-lived nuclear wastes, primarily 
the minor actinides (Np, Am, Cm) and iodine. using a hybrid proton 
accelerator and sub-critical lattice, is proposed. By partitioning the 
components of the light water reactor (LWR) spent fuel and by 
transmuting key elements. such as the plutonium, the minor ac- 
tinides. and a few of the long-lived fission products, some of the 
most significant challenges in building a waste repository can be 
substantially reduced. The proposed machine, based on the de- 
scribed PHOENIX Concept, would transmute the minor actinides 
and the iodine produced by 75 LWRs, and would generate usable 
electricity (beyond that required to run the large accelerator) of 850 
MW.. 19 refs., 20 figs. 


25869 (CFFTP-G-8902) Tritium isotopic exchange in air 
detritiation dryers. Everatt, A.E. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Johnson, 
R.E.; Senohrabek, J.A.; Shultz, C.M. Canadian Fusion Fuels Tech- 
nology Project, Toronto, ON (Canada). Feb 1989. 20p. 
(AECL-—9900.). Order Number DE91642676. Source: OSTI; NTIS 
(US Sales Only): INIS. 

Isotopic exchange between tritiated and non-tritiated water 
species in a molecular sieve bed has been demonstrated. At high 
humidities (+6 degrees Celsius dew point) the rate of tritium 
isotopic exchange in a 2.4 L molecular sieve bed has been demon- 
strated to be at least 50% of published exchange rates. In an 
industrial-sized air detritiation dryer, utilizing the pretreatment tech- 
nique of H2O steam washing to elute the residual tritium, a DF of 
12 600 has been demonstrated when operating at an inlet vapor 
tritium concentration of 14 Ci/kg and at inlet and outlet dew points 
of 4.8 and -54 degrees Celsius, respectively. In the NPD dryer bed 
studied, which was not optimally designed for full benefit from iso- 
topic exchange, at least one order of magnitude in additional 
detritiation is attributed to isotopic exchange in the unsaturated 
zone. The technique of eluting the residual tritium from an indus- 
trial sized bed by H2O washing at high temperature, high humidity 
and low bed loading has been demonstrated to be a fast and ef- 
fective way of removing tritium from a molecular sieve bed during 
regeneration. The isotopic exchange model accurately predicted 
the exchange between tritiated and non-tritiated water species in a 
molecular sieve bed where there is no net adsorption or desorp- 
tion. The model's prediction of the tritium breakthrough trend 
observed in the NPD tests was poor; however, a forced fit can be 
achieved if the exchange rates in the MTZ and the unsaturated 
zone are manipulated. More experiments are needed to determine 
the relative rates of tritium exchange in the saturated, mass trans- 
fer, and unsaturated zones of a dryer bed. 


25870 (CONF-910849-2) The utilization of uranium indus- 
try technology and relevant chemistry to leach uranium trom 
mixed-waste solids. Mattus, A.J.; Farr, L.L. Oak Ridge National 
Lab., TN (United States). [1991]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International mixed waste symposium; Baltimore, MD (United 
States); 26-29 Aug 1991. Order Number DE91016761. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Methods for the chemical extraction of uranium from a number of 
refractory uranium-containing minerals found in nature have been 





in place and employed by the uranium mining and milling industry 
for nearly half a century. These same methods, in conjunction with 
the principles of relevant uranium chemistry, have been employed 
at the Oak Ridge National Laboratory (ORNL) to chemically leach 
depleted uranium from mixed-waste sludge and soil. The removal 
of uranium from what is now classified as mixed waste may result 
in the reclassification of the waste as hazardous. which may then 
be delisted. The delisted waste might eventually be disposed of in 
commercial landfill sites. This paper generally discusses the appli- 
cation of chemical extractive methods to remove depleted uranium 
from a biodenitrification sludge and a storm sewer soil sediment 
from the Y-12 weapons plant in Oak Ridge. Some select data ob- 
tained from scoping leach tests on these materials are presented 
along with associated limitations and observations which might be 
useful to others performing such test work. 6 refs.. 2 tabs. 


25871 (CONF-910852-7) Liquid low level waste manage- 
ment expert system. Ferrada, J.J. (Oak Ridge National Lab., TN 
(United States)); Abraham, T.J.; Jackson, J.R. Oak Ridge Nationa! 
Lab., TN (United States). [1991]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From Summer national meeting of the American Institute of Chemi- 
cal Engineers (AIChE); Pittsburgh, PA (United States); 20-22 Aug 
1991. Order Number DE91015919. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An expert system has been developed as part of a new initiative 
for the Oak Ridge National Laboratory (ORNL) systems analysis 
program. This expert system will aid in prioritizing radioactive 
waste streams for treatment and disposal by evaluating the sever- 
ity and treatability of the problem, as well as the final waste form. 
The objectives of the expert system development included: (1) col- 
lecting information on process treatment technologies for liquid 
low-level waste (LLLW) that can be incorporated in the knowledge 
base of the expert system, and (2) producing a prototype that sug- 
gests processes and disposal technologies for the ORNL LLLW 
system. 4 rets., 9 figs. 


25872 (CONF-911040—5) Interpretation of leaching data for 
cementitious waste forms using analytical solutions based on 
mass transport theory and empiricism. Spence, R.D.; Godbee, 
H.W.; Tallent, O.K.; McDaniel, E.W.; Nestor, C.W. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International waste management conference; 
Seoul (Korea, Republic of); 21-26 Oct 1991. Order Number 
DE91014218. Source: OSTI; NTIS; INIS; GPO Dep. 

Despite the demonstrated importance of diffusion control in 
leaching, other mechanisms have been observed to play a role 
and leaching from porous solid bodies is not simple diffusion. Only 
simple diffusion theory has been developed well enough for extrap- 
olation, as yet. The well developed diffusion theory, used in data 
analysis by ANSI/ANS-16.1 and the NEWBOX program, can help 
in trying to extrapolate and predict the performance of solidified 
waste forms over decades and centuries, but the limitations and in- 
creased uncertainty must be understood in so doing. Treating 
leaching as a semi-infinite medium problem. as done in the Cote 
model, results in simpler equations, but limits, application to early 
leaching behavior when less than 20% of a given component has 
been leached. 18 refs., 2 tabs. 


25873 
methodology for the crystalline repository project: Draft. 
Battelle Memorial Inst., Argonne, IL (United States). Office of Crys- 
talline Repository Development. Aug 1984. 323p. Sponsored by 
USDOE, Washington, DC (United States) DOE Contract AC02- 
83CH10139. Order Number DE91015479. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The “Nuclear Waste Policy Act of 1982” (NWPA), enacted Jan- 
uary 7, 1983 as Public Law 97-425, confirmed the responsibility of 
the US Department of Energy (DOE) for management of high-level 
tadioactive waste. The NWPA directed the DOE to provide safe 
facilities for isolation of high-level radioactive waste from the envi- 
ronment in federally owned and federally licensed repositories. To 
achieve the goals of providing licensed repositories for high-level 
radioactive waste, a technical program has been developed by the 
DOE to meet all relevant radiological protection criteria and other 


(DOE/CH/10139-1-Draft) Region-to-area screening 
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requirements. By March 1987, the NWPA requires the DOE to rec- 
ommend to the President a single site, chosen from five nominated 
sites for construction of the first repository. Rock types being con- 
sidered as potential hosts for the first repository include salt, 
basalt. and tuff. The NWPA also requires the DOE to select three 
candidate sites, chosen from five nominated sites to be recom- 
mended to the President by July 1989. as possible locations for 
the second repository. Potential host rock types for the second fed- 
eral repository will include crystalline rock. This document outlines 
the methodology for region-to-area screening of exposed crystalline 
rock bodies for suitability as sites for further study. 17 refs., 14 
figs., 2 tabs. 


25874 (DOE/ET/47927-T5) [Investigation of long term sta- 
bility of natural glasses]: Final technical report. Glass, B.P.; 
Crosbie, J. Delaware Univ., Newark, DE (United States). Dept. of 
Geology. 30 Sep 1981. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al0S-80ET47927. Order Num- 
ber DE91016412. Source: OSTI; NTIS; INIS; GPO Dep. 

The safe disposal of high-level radioactive wastes from nuclear 
reactors is a major problem because of the danger of life which 
may arise if these substances were released into the environment. 
Disposal of nuclear wastes in glass requires assurance that the 
glass will survive for a time on the order of 10° years. Since no 
man-made glasses have been around that long, it is proposed to 
study various naturally-occurring glasses in order to determine their 
durability with time in various natural environments. The purpose of 
the proposed research was to study the rate of solution of 
naturally-occurring glasses in various geological environments. 
During the first year of the contract the emphasis was on glass 
particles (i.e., microtektites) found in deep-sea sediments. 11 refs., 
4 figs., 2 tabs. 


25875 (DOE-HMIP-RR-90.064) Colloids related to low level 
and intermediate level waste. Ramsay, J.D.F. (AEA Industrial 
Technology, Harwell (UK)); Russell, P.J.; Avery, R.G. Department 
of the Environment, London (United Kingdom). Her Majesty's In- 
spectorate of Pollution. Mar 1991. 152p. Contract PECD-7/9/453. 
(AERE-R-13773.). Order Number DE91640711. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A comprehensive investigation has been undertaken to improve 
the understanding of the potential role of colloids in the context of 
disposal and storage of low and intermediate level waste immo- 
bilised in cement. Several topics have been investigated using a 
wide range of advanced physico-chemical and analytical 
techniques. These include: (a) the study of formation and charac- 
teristics of colloids in cement leachates, (b) the effects of the 
near-field aqueous chemistry on the characteristics of colloids in 
repository environments, (c) colloid sorption behaviour, (d) interac- 
tions of near-field materials with leachates, and (e) preliminary 
assessment of colloid migration behaviour. It has been shown that 
the generation of colloids in cement leachates can arise from a 
process of nucleation and growth leading to an amorphous phase 
which is predominantly calcium silicate hydrate. Such colloidal ma- 
terial has a capacity for association with polyvalent rare earths and 
actinides and these may be significant in the source term and pro- 
cesses involving radionuclide retention in the near field. It has also 
been shown that the near-field aqueous chemistry (pH, Ca** con- 
centration) has a marked effect on colloid behaviour (deposition 
and stability). A mechanistic approach to predict colloid sorption 
affinity has been developed which highlights the importance of col- 
loid characteristics and the nature of the ionic species. (author). 


25876 (DOE-HMIP-RR-90.076) Surtace diffusion of sorbed 
radionuclides. Berry, J.A. (AEA Decommissioning and Radwaste, 
Harwell (UK)); Bond, K.A. Department of the Environment, London 
(United Kingdom). Her Majesty’s Inspectorate of Pollution. Aug 
1990. 31p. Contract PECD-7/9/434. (AEA-D and R—0055.). Order 
Number DE91640712. Source: OSTI; NTIS (US Sales Only); INIS. 

Surface diffusion has in the past been invoked to explain rates of 
radionuclide migration which were greater than those predicted. 
Results were generally open to interpretation but the possible exis- 
tence of surtace diffusion, whereby sorbed radionuclides could 
potentially migrate at much enhanced rates, necessitated investiga- 
tion. In this work through-diffusion experiments have shown that 
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although surface diffusion does exist for some nuclides. the magni- 
tude of the phenomenon is not sufficient to affect repository safety 
assessment modelling. (author) 


25877 (DOE-HMIP-RR-91.003) CHEMVAL project: report on 
stages 3 and 4: Testing of coupled chemical transport models. 
Read. D. (Atkins (W.S.) and Partners, Epsom (UK)). Department of 
the Environment. London (United Kingdom). Her Majesty's Inspec- 
torate of Pollution. 1991. 240p. Contract PECD-7/9/397. Order 
Number DE91641438. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the results of CHEMVAL Stages 3 and 4, 
an international coupled chemical transport model verification 
validation exercise involving the participation of research organisa- 
tions within EC countries. Sweden, Switzerland and Finland. The 
methodology employed and results obtained for fifteen verification 
tests of varying complexity are described. The outcome of valida- 
tion studies against two well characterised experimental systems Is 
also assessed in terms of the requirements for radiological risk as- 
sessment. (author). 


25878 (DOE/HWP-92) Improved treatment/disposal of re- 
active metals: Phase 2, Technical research and development. 
Kumar, R.; Helt. J.-E. Argonne Nationa! Lab., IL (United States). 
May 1991. 19p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract W-31109-ENG-38 ;:AC05-840R21400. 
(ANL-91/21). Order Number DE91015097. Source: OSTI; NTIS; 
INIS: GPO Dep 

This report describes Phase II, Technical Research and Develop- 
ment, on an integrated, one-step process for the conversion of 
waste reactive metal (sodium) to a glass form suitable for routine 
disposal in a landfill. In this process the waste sodium, which may 
contain small quantities of radioactive and nonradioactive contami- 
nants. is reacted with silica and other additives to form a glass with 
the requisite mechanical and chemical integrity. Differential thermal 
analyses (DTA) with varying compositions of sodium oxide. silicon 
dioxide, calcium oxide, and magnesium oxide showed that the pri- 
mary glass-forming reactions occur at less than 300°C; for the well 
mixed samples used in DTA tests, there were no additional thermal 
effects as the temperature was raised to 1260°C, indicating that 
the glass-forming reactions was essentially completed in a very 
short time. Samples of glass containing varying amounts of the 
oxides of sodium, calcium, boron, aluminum, and silicon were pre- 
pared in the laboratory and subjected to an accelerated leaching 
test to determine their resistance to leaching by water at 60°C. A 
conceptual process for waste sodium conversion has been 
designed. Process energy balance calculations show that for high- 
soda glasses, most of the required thermal energy can be provided 
by the heat of oxidation of the sodium; for the low-soda glasses, 
additional energy would have to be provided for the glass-forming 
process. This process is ready for demonstration at a pilot scale of 
50 to 100 kg/h in a commercial facility. 8 refs., 10 figs., 3 tabs. 


25879 (DOE/RW-0069-Vol.2) Environmental assessment, 
Deaf Smith County site, Texas: Volume 2. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). May 1986. 648p. Sponsored by USDOE, Washington, DC 
(United States). Source: OST| (Free of Charge); INIS. 

The Nuclear Waste Policy Act of 1982 (42 USC sections 10101- 
10226) requires the environmental assessment of a proposed site 
to include a statement of the basis for nominating a site as suitable 
for characterization. Volume 2 provides a detailed statement evalu- 
ating the site suitability of the Deaf Smith County Site under DOE 
siting guidelines, as well as a comparison of the Deaf Smith County 
Site to the other sites under consideration. The evaluation of the 
Deaf Smith County Site is based on the impacts associated with 
the reference repository design, but the evaluation will not change 
if based on the Mission Plan repository concept. The second part 
of this document compares the Deaf Smith County Site to Davis 
Canyon, Hanford, Richton Dome and Yucca Mountain. This com- 
parison is required under DOE guidelines and is not intended to 
directly support subsequent recommendation of three sites for char- 
acterization as candidate sites. 259 refs., 29 figs., 66 refs. (MHB) 


25880 (DOE/RW-0072-Vol.2) Environmental assessment, 
Richton Dome site, Mississippi: Volume 2. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
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States). May 1986. 630p. Sponsored by USDOE. Washington, DC 
(United States). Source: OSTI (Free of Charge): INIS. 

The Nuclear Waste Policy Act of 1982 (42 USC Sections 10101- 
10226) requires the environmental assessment of a potential site to 
include a statement of the basis for the nomination of a site as 
suitable for characterization. Volume 2 of this environmental as- 
sessment provides a detailed evaluation of the Richton Dome Site 
and its suitability as the site for a radioactive waste disposal facility 
under DOE siting guidelines. as well as a comparison of the Rich- 
ton Dome site with other proposed sites. Evaluation of the Richton 
Dome site is based on the reference repository design, but the 
evaluation will not change if based on the Mission Plan repository 
concept. The comparative evaluation of proposed sites is required 
under DOE guidelines, but is not intended to directly support the 
subsequent recommendation of three sites for characterization as 
candidate sites. 428 refs., 24 figs., 62 tabs. (MHB) 


25881 (DOE/RW-0075) Environmental assessment 
overview, Deaf Smith County site, Texas. USDOE Office of Civil- 
ian Radioactive Waste Management, Washington, DC (United 
States). May 1986. 36p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
a location in Deaf Smith County, Texas, as one of nine potentially 
acceptable sites for mined geologic repository for spent nuclear 
fuel and high-level radioactive waste. To determine their suitability, 
the Deaf Smith County site and eight other potentially acceptable 
sites have been evaluated in accordance with the DOE's General 
Guidelines for the Recommendation of Sites for the Nuclear Waste 
Repositories. The Deaf Smith County site is in the Permian Basin, 
which is one of five distinct geohydrologic settings considered for 
the first repository. On the basis of the evaluations reported in this 
EA, the DOE has found that the Deaf Smith County site is not dis- 
qualified under the guidelines. On the basis of these findings, the 
DOE is nominating the Deaf Smith County site as one of five sites 
suitable for characterization. 3 figs. 


25882 (DOE/RW-0076) Environmental assessment 
overview, Reference repository location, Hanford site, Wesh- 
ington. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (United States). May 1986. 34p. Sponsored by 
USDOE, Washington, DC (United States). Source: OSTI (Free of 
Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
a reference repository location at the Hanford Site in Washington 
as one of the nine potentially acceptable sites for a mined geologic 
repository for spent nuclear fuel and high-level radioactive waste. 
The site is in the Columbia Plateau, which is one of five distinct 
geohydrologic settings considered for the first repository. To 
determine their suitability, the Hanford site and the eight other po- 
tentially acceptable sites have been evaluated in accordance with 
the DOE's General Guidelines for the Recommendation of Sites for 
the Nuclear Waste Repositories. On the basis of the evaluations 
reported in this EA, the DOE has found that the Hanford site is not 
disqualified under the guidelines. On the basis of these findings, 
the DOE is nominating the Hanford site as one of five sites suit- 
able for characterization. 3 figs. 


25883 (DOE/RW-0077) Environmental assessment 
overview, Davis Canyon site, Utah. USDOE Office of Civilian Ra- 
dioactive Waste Management, Washington, DC (United States). 
May 1986. 38p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
the Davis Canyon site in Utah as one of the nine potentially ac- 
ceptable sites for a mined geologic repository for spent nuclear fuel 
and high-level radioactive waste. To determine their suitability, the 
Davis Canyon site and the eight other potentially acceptable sites 
have been evaluated in accordance with the DOE's General Guide- 
lines for the Recommendation of Sites for the Nuclear Waste 
Repositories. The Davis Canyon site is in the Paradox Basin, 
which is one of five distinct geohydrologic settings considered for 
the first repository. On the basis of the evaluations reported in this 
EA, the DOE has found that the Davis Canyon site is not disquali- 
fied under the guidelines. On the basis of these findings, the DOE 





is nominating the Davis Canyon site as one of five sites suitable 
for characterization. 3 figs 


25884 (DOE/RW-0079) Environmental assessment 
overview, Yucca Mountain site, Nevada Research and Develop- 
ment Area, Nevada. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). May 1986. 36p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI (Free of Charge); INIS 

In February 1983, the US Department of Energy (DOE) identified 
the Yucca Mountain site in Nevada as one of nine potentially ac- 
ceptable sites tor a mined geologic repository for spent nuclear fuel 
and high-level radioactive waste. The site is in the Great Basin, 
which is one of five distinct geohydrologic settings considered for 
the first repository. To determine their suitability. the Yucca Moun- 
tain site and the eight other potentially acceptable sites have been 
evaluated in accordance with the DOE's General Guidelines for the 
Recommendations of Sites for the Nuclear Waste Repositories. On 
the basis of the evaluations reported in this EA, the DOE has 
found that the Yucca Mountain site is not disqualified under the 
guidelines. On the basis of these findings, the DOE is nominating 
the Yucca Mountain site as one of five sites suitable for characteri- 
zation. 3 figs. 


25885 (DOE-RW-90.011) Progress report tor 1988/89 from 
the Waste Treatment and Disposal Working Party covering 
joint funded work. Claxton, D.G.S.A. (British Nuclear Fuels pic, 
Risley (UK)). Department of the Environment, London (United King- 
dom). May 1989. 37p. (ILWRP-89-P1-P2.). Order Number 
DE91640698. Source: OST!; NTIS (US Sales Only); INIS. 

The report covers progress in the area of ILW Product Evalua- 
tion. This work is a continuation of a generic study programme 
directed by the Waste Treatment and Disposal Working Party. The 
objective of the programme was to evaluate potential waste prod- 
ucts arising from the treatment of ILW. (author). 


25886 (DOE-RW-90.024) Off gas condenser performance 
modelling: The pertormance of ruthenium tetroxide and nitro- 
gen oxides in off-gas condensers. Cains, P.W. (UKAEA Harwell 
Lab. (UK). Chemical Engineering Div.); Hills, K.M.; Waring, S.; 
Pratchett, A.G. Department of the Environment, London (United 
Kingdom). Dec 1989. 65p. Contract PECD-7/9/467. (AERE-G— 
5574.). Order Number DE91641429. Source: OST!; NTIS (US 
Sales Only); INIS. 

A suite of three programmes has been developed to model the 
ruthenium decontamination performance of a vitrification pliant off- 
gas condenser. The stages of the model are: condensation of 
water vapour, NO, absorption in the condensate, RuO, absorption 
in the condensate. Juxtaposition of these stages gives a package 
that may be run on an IBM-compatible desktop PC. Experimental 
work indicates that the criterion [HNO2] > 10 [RuO,] used to deter- 
mine RuO, destruction in solution is probably realistic under 
condenser conditions. Vapour pressures of RuO, over aqueous so- 
lutions at 70°-90°C are slightly lower than the values given by 
extrapolating the In Kp vs. T~' relation derived from lower temper- 
ature data. (author). 


25887 (DOE-RW-90.079) Fracture detection and ground- 
water flow characterization in poorly exposed ground using 
helium and radon in soil gases: Final report. Gascoyne, M. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Wuschke, D.M. Department of 
the Environment, London (United Kingdom). Jun 1990. 79p. Con- 
tract PECD-7/9/440. Order Number DE91641439. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radon and helium in soil gases have been used to identify loca- 
tions of ground-water discharge and the presence of fractures 
outcropping beneath overburden in two areas near the Under- 
ground Research Laboratory, Lac du Bonnet, Manitoba, Canada. 
In particular, ground water discharge from a known, inclined frac- 
ture zone at the URL was clearly identified by a helium excess in 
overlying soil gases. A model was developed to describe gas 
phase flow in bedrock and overburden at this location, from gas in- 
jection in an adjacent borehole. Predictions were made of gas 
transport pathway and breakthrough time at the surface, in prepa- 
ration for a gas injection test. (author). 
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25888 (DOE/RW-0310P: Radioactive waste management 
system: Project Decision Schedule: Revision 1. USDOE Office 
of Civilian Radioactive Waste Management. Washington. DC 
(United States). Jun 1991. 69p. Sponsored by USDOE, Washing- 
ton. DC (United States). Source: OST! (Free of Charge): INIS. 

This is the first revision of the Project Decision Schedule (PDS: 
for the Civilian Radioactive Waste Management Program. The sta- 
tus date for milestones in the PDS is as of Apri! 1991. This revision 
replaces the original PDS issued in March 1986. The PDS. which 
is required by Section 114(e) of the Nuclear Waste Policy Act 
(NWPA) of 1982. as amended. is to portray the optimum way to at- 
tain the operation of the repository. The PDS includes a description 
of objectives and a sequence of deadlines for all Federal agencies 
that are required to take action in achieving this goal. The activity 
deadlines in this issue of the PDS are based on the Nuclear Waste 
Policy Amendments Act of 1987 and the Office of Civilian Radioac- 
tive Waste Management's Program Schedule Baseline. The 
Program Schedule Baseline supports the Secretary of Energy's 
Report to Congress on Reassessment of the Civilian Radioactive 
Waste Management Program, November 1989. That report. among 
other things, contains the results of a comprehensive review of the 
schedule for repository-related activities, including a realistic as- 
sessment of activity durations and past experience. This schedule 
shows a significant slip for the expected start of repository opera- 
tions — from the year 2003 to approximately 2010. To promote the 
Department of Energy's ability to achieve the new milestones and 
goals, the Secretary of Energy announced an action plan that cen- 
ters on gaining access to the Yucca Mountain candidate site to 
continue the scientific investigations needed to evaluate the site's 
suitability for a repository and on establishing integrated Monitored 
Retrievable Storage with a target for spent fuel acceptance in 
1998. 5 figs., 6 tabs. 


25889 (DOE/RW-0310P-Rev.1) Project decision schedule: 
Revision 1. USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC (United States). Jun 1991. 76p. Sponsored 
by USDOE, Washington. DC (United States). Source: INIS; OST! 
(Free of Charge). 

This is the first revision of the Project Decision Schedule (PDS) 
for the Civilian Radioactive Waste Management Program. The sta- 
tus date for milestones in the PDS is as of April 1991. This revision 
replaces the original PDS issued in March 1986. The PDS, which 
is required by Section 114(e) of the Nuclear Waste Policy Act 
(NWPA) of 1982, as amended, is to portray the optimum way to at- 
tain the operation of the repository. The PDS includes a description 
of objectives and a sequence of deadlines for all federal agencies 
that are required to take action in achieving this goal. The activity 
deadlines in this issue of the PDS are based on the Nuclear Waste 
Policy Amendments Act of 1987 and the Office of Civilian Radioac- 
tive Waste Management's Program Schedule Baseline. This 
schedule shows a significant slip for the expected start of reposi- 
tory operations — from the year 2003 to approximately 2010. To 
promote the Department of Energy's ability to achieve the new 
milestones and goals, the Secretary of Energy announced an ac- 
tion plan that centers on gaining access to the Yucca Mountain 
candidate site to continue the scientific investigations needed to 
evaluate the site’s suitability for a repository and on establishing in- 
tegrated Monitored Retrievable Storage with a target for spent fuel 
acceptance in 1998. 5 figs., 6 tabs. 


25890 (DOE/RW-0311P) A monitored retrievable storage 
facility: Technical background information. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). Jul 1991. 42p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge); INIS. 

The US government is seeking a site for a monitored retrievable 
storage facility (MRS). Employing proven technologies used in this 
country and abroad, the MRS will be an integral part of the federal 
system for safe and permanent disposal of the nation’s high-level 
radioactive wastes. The MRS will accept shipments of spent fuel 
from commercial nuclear power plants, temporarily store the spent 
fuel above ground, and stage shipments of it to a geologic reposi- 
tory for permanent disposal. The law authorizing the MRS provides 
an opportunity for a state or an Indian tribe to volunteer to host the 
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MRS. The law establishes the Office of the Nuclear Waste Nego- 
tiator. who is to seek a state or an Indian tribe willing to host an 
MRS at a technically-qualified site on reasonable terms. and Is to 
negotiate a proposec agreement specifying the terms and condi- 
tions under which the MRS would be developed and operated at 
that site. This agreement can ensure that the MRS is acceptable to 
— and benefits — the host community. The proposed agreement 
must be submitted to Congress and enacted into law to become 
effective. This technical background information presents an 
overview of various aspects of a monitored retrievable storage fa- 
cility, including the process by which it will be developed 


25891 (EGG-WTD-9423) Test plan for electrostatic curtain 
studies. Meyer, L.C.: Loomis, G.G. EG and G Idaho. Inc., Idaho 
Falls. ID (United States). Mar 1991. 48p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570 
Order Number DE91014169. Source: OSTI: NTIS: INIS: GPO Dep 

This test plan describes experimental details of engineering- 
scale electrostatic curtain research experiments to be performed at 
the Idaho National Engineering Laboratory in FY-91. These experi- 
ments will investigate the feasibility of using electrostatic curtains 
as devices to control the spread of contaminants during transuranic 
waste handling operations. Test objectives, detailed experimental 
procedures, and data quality objectives necessary to perform the 
FY-91 experiments are included in this plan. 11 refs 


25892 (EUR-12177, pp. 21-54) Social attitudes and radioac- 
tive waste management. Lee, T. Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (CONF-8811372-: 
Seminar on Radiation protection Training and Information for Work- 
ers, Luxembourg (Luxembourg), 28-30 Nov 1988). In Radiation 
protection training and information for workers. 297p. Order Num- 
ber DE91513417. Source: OSTI; NTIS (US Sales Only) 

There is widespread public concern over nuclear power and its 
associated radioactive waste. Although the opposition is probably 
still in the minority the proportion is sufficient to put the future of 
the nuclear industry in jeopardy in those countries where there is a 
choice. Over the years, scientists and engineers have tended to ig- 
nore these growing misgivings; to dismiss them as irrational; or to 
attempt to placate them by pumping out technical information. Si- 
multaneously, they have allocated more and more technological 
resource and expertise to ensuring that low probability accidents 
are made even less probable. It is suggested that, if risk percep- 
tions are to be changed, the whole attitude towards this hazardous 
technology must be carefully dissected and analyzed. Scientifically 
designed methods of attitude change can then be implemented. In 
particular, the social and cultural context that sustains the attitude 
has to be addressed through its constituent beliefs about employ- 
ment prospects, safety, economic and political benefits etc. Factual 
knowledge, on the other hand, is largely irrelevant to attitude orien- 
tation. If anything, the antis have substantially more factual 
knowledge than the pros. The emotional component of the attitude 
is a crude, fast acting system that often controls the cognitive input 
and its organization. If attitude change is to succeed, a massive 
communicatior/education campaign is required over several years. 
But it would need to be based on the most relevant messages, 
originating from highly credible sources, purveyed through the most 
appropriate media and targetted to the moderate pros and antis 
and to the uncommitted. 


25893 (EUR-12562) Separation of contaminated concrete. 
Bakiewicz, J.L. (Nijverheidscrganisatie TNO, Eindhoven (NL)); 
Reymer, A.P.S. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1990. 11p. Contract FL1D-0068. Source: 
OSTI; NTIS (US Sales Only). 

Separating the contaminated parts from the non-contaminated 
parts from decommissioned nuclear facilities may strongly reduce 
the amount of contaminated concrete. The reduction in volume of 
the radioactive contaminated concrete is dependent on how much 
cementstone is in the concrete. This research program shows that 
the radioactive contamination is mostly in the cementstone. How- 
ever the choice that the cementstone parts, (or better said the 
radioactive parts) are smaller than 1 mm may not always be true. 
Normally the cementstone takes about 30% of the total concrete 
volume. A separation procedure composed by a combination of 
milling and thermal shock has been assessed. Both the cold and 
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hot thermal shock in combination with milling are not able to sepa- 
rate the cementstone from the larger aggregates completely 
However, the cementstone from the concrete with a low nominal 
grain size seems to be almost completely removed by the combi- 
nation cold thermal shock/milling. while the cementstone from the 
concrete with a high nominal grain size seems to be almost com- 
pletely removed by the combination hot thermal shock/milling. After 
both methods a layer of cementstone was still visible on the aggre- 
gates. Washing followed by a nitric acid treatment removed each 2 
wt% of cementstone. 


25894 (EUR-12701) Methodology for assessing suitable 
systems for management of reactor decommissioning wastes. 
Davis. J.P. (National Radiological Protection Board Chilton, (UK)); 
Barraclough. |.M.; Mobbs, S.F. Commission of the European Com- 
munities. Luxembourg (Luxembourg). 1990. 114p. Contract No 
Fl1D-0051. Source: OSTI: NTIS (US Sales Only). 

This report demonstrates a methodology for comparing quantita- 
tively the options open to decision-makers at various stages of the 
decommissioning process, taking into account radiological protec- 
tion and other factors considered to be relevant. In order to 
compare different decommissioning options, various impacts asso- 
ciated with decommissioning operations and waste disposal were 
assessed, namely, costs and radiological, environmental and socio- 
political impact. The post-disposal radiological impact was 
calculated for four generic concepts (near surface, deep geological, 
coastal tunnel and deep ocean bed). 


25895 (EUR-12753) Study of the behaviour of clay by 
frequency analysis of the seismic wave. Sloovere, P. de. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1990. 52p. (in French). contract no FI1W/0152. Source: OSTI; 
NTIS (US Sales Only). 

Any alteration in the mechanical characteristics of a medium 
modifies the frequency spectrum of a signal passing through the 
medium. In order to make use of this property, it was first neces- 
sary to construct a trial shear wave hammer generator. The waves 
transmitted in this way are received by a sound detector system, 
then they are treated by an appropriate computer program. The 
device has been applied successfully in the Boom clay in the vicin- 
ity of the CEN/SCK underground laboratory in Mol (Belgium). 


25896 (EUR-—12838) Use of artificial barriers in a site for 
surtace storage of radioactive waste. Gros, J.C. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (FR)); Madoz- 
Escande, C.; Metivier, J.M.; Grimaud, P. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. 36p. (In 
French). Contract no Fl1W/0213-F. Source: OSTI; NTIS (US Sales 
Only). 

The objective is the on site study of the influence of an injection 
screen on the flow in a water table of a porous medium, in order to 
improve the safety of a surface radioactive waste storage site. A 
hydrodispersive study has provided information for the definition of 
the role of the screen: the transfer times of the pollutant in the wa- 
ter table are increased by a factor of 2 and, in comparison, the 
concentration are clearly reduced by a factor of 10. The implanta- 
tion of an injection screen in the ground should result in an 
improvement in the restrictive quality of the barrier and the contam- 
ination of an aquifer should be slower without interruption to the 
flow. 


25897 (EUR-12843) Interlaboratory study of sampling and 
characterization techniques for groundwater colloids: the 
Markham Clinton exercise. Longworth, G. (UKAEA Harwell Lab. 
(UK). Nuclear Physics and Instrumentation Div.); Ivanovich, M.; 
Ross, C.A.M.; Degueldre, C. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. 37p. Contract No 
Fl1W/0234.UK. Source: OSTI; NTIS (US Sales Only). 

Natural colloids may be important in the transport of radionu- 
clides in groundwater and could significantly affect any analysis of 
repository safety. This report presents the results of an intercom- 
parison exercise on techniques for sampling and characterization 
of natural groundwater colloids. In this study a comparison was 
made of colloid population, composition and size distribution in col- 
loid concentrate samples taken in the field from poorly mineralized 
groundwater abstracted from fractured Permo-Triassic sandstone in 





the East Midlands of England. A comparison was made of two 
methods: pulsed crossflow ultrafiltration and tangential flow ultrafil- 
tration. The actinide isotopic activities associated with the colloids 
were also determined, using isotope dilutior/alpha spectrometry, at 
Harwell. The results from this intercomparison exercise indicate 
that: mo artefacts are produced by either colloid concentration 
method. although some aggregation of colloidal particles may oc- 
cur on storage of aqueous colloid concentrates: good agreement 
on colloid populations and size distributions is obtained by different 
laboratories applying scanning electron microscopic analysis to 
crossflow ultrafilters; and no evidence was found of a significant 
change in colloid concentration or actinide loading after the 
groundwater had been stored in platinized aluminium barrels for 
less than six months. 


25898 (EUR-12858) CEC project Mirage - second phase 
on migration of radionuclides in the geosphere. Third (and fi- 
nal) summary progress report (work period 1989). Come. B. 
(Commission of the European Communities, Brussels (BE)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1990. 245p. Source: OSTI; NTIS (US Sales Only). 

A second phase of the Community coordinated project Mirage 
(migration of radionuclides in the geosphere) was latfmched in 
1986. The present report brings together reviews of work done in 
the four research areas of this phase for 1989. and therefore con- 
stitutes an update of the previous reports, ref. EUR 11589 and 
12229. This project is part of the CEC R and D programme on ra- 
dioactive waste management (1985-89). 


25899 (EUR-12890, pp. 5-15) Development of an integrated 
assay facility. Molesworth, T.V. (Taylor Woodrow Management 
and Engineering Ltd., Hayes (UK)); Bailey, M.; Findlay, D.J.S.; Par- 
sons, T.V.; Sene, M.R.; Swinhoe, M.T. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
891197-—: Topical meeting on non-destructive assay of radioactive 
waste, Cadarache (France), 20-22 Nov 1989). In Non-Destructive 
assay of Radioactive Waste. 327p. Order Number DE91502425. 
Source: OSTI; NTIS (US Sales Only). 

The |.R.1.S. concept proposed the use of passive examination 
and active interrogation techniques in an integrated assay facility. 
A linac would generate the interrogating gamma and neutron 
beams. Insufficiently detailed knowledge about active neutron and 
gamma interrogation of 500 litre drums of cement immobilised in- 
termediate level waste led to a research programme which is now 
in its main experimental stage. Measurements of interrogation re- 
sponses are being made using simulated waste drums containing 
actinide samples and calibration sources, in an experimental assay 
assembly. Results show that responses are generally consistent 
with theory, but that improvements are needed in some areas. A 
preliminary appraisal of the engineering and economic aspects of 
integrated assay shows that correct operational sequencing is re- 
quired to achieve the short cycle time needed for high throughput. 
The main engineering features of a facility have been identified. 


25900 (EUR-12890, pp. 52-59) Determination of the 
radionuclide inventory for waste packages using gamma-ray- 
detectors of low beam widths. Martens, B.R. (Bundesamt fuer 
Strahlenschutz, (DE)); Filss, P. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. (CONF-891197-: 
Topical meeting on non-destructive assay of radioactive waste, 
Cadarache (France), 20-22 Nov 1989). In Non-Destructive assay of 
Radioactive Waste. 327p. Order Number DE91502425. Source: 
OSTI; NTIS (US Sales Only). 

An explanation is given of how the radionuclide inventory of 
cylindrical waste packages can be determined by spectrometric 
measurements of the emitted gamma-rays. A suitable detection 
scheme is described and theoretical results are compared with 
measurements performed with the aid of calibration sources. The 
radionuclide inventory can be determined almost independently of 
the spatial distribution of the radionuclides within the waste pack- 
age by screening the detected gamma-rays and by turning the 
detector or package during the measurement cycle. Thus a volume 
near the surface is seen by the detector for a shorter time than a 
volume deep inside, which compensates in part for the different at- 
tenuation of the emitted photons. Systematic deviations can be 
avoided as far as possible by calibrating the scanning device. 
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Limits are defined by a single point source and by a uniform distri- 
bution of the activity. 


25901 (EUR-12890, pp. 60-68) Development of a non de- 
structive experimental method for the quantification of gamma 
emitter radionuclides in packages. Suarez, J.A. (Centro de In- 
vestigaciones Energeticas, Medioambientales y Technologicas, 
Madrid (ES)); Del Rey, G.; Pina Lucas, G. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
891197-: Topical meeting on non-destructive assay of radioactive 
waste, Cadarache (France), 20-22 Nov 1989). in Non-Destructive 
assay of Radioactive Waste. 327p. Order Number DE91502425. 
Source: OSTI; NTIS (US Sales Only). 

The main scientific and mechanical components of the experi- 
mental device are described. Previous assays showed very good 
results for qualitative identification of radionuclides in drums con- 
taining radioactive wastes incorporated in cement. Energies from 
50 to 1400 KeV have been studied and only the identification of 
Am-241 gave bad results. It is very important the selection and 
preparation of a secondary standard to be used for efficiency de- 
termination of the system as previous stage to the quantification of 
radionuclides. The standard radionuclide selected has been Eu- 
152. To adjust Eu-152 efficiency calibration, a standard QCY-44 is 
necessary to modify abundance values given in bibliography and it 
is possible to use Eu-152 as secondary standard. The procedure 
performed to prepare this secondary standard of Eu-152 is de- 
scribed. Finally the results obtained in the quantitative calibration 
on the equipment for the determination of radionuclides in homoge- 
neous packages and the first experimental data corresponding to 
the tests achieved for the quantitative determination in heteroge- 
neous packages are presented. 


25902 (EUR—12890, pp. 69-82) Evolution of radiometric in- 
strumentation systems on operating reprocessing and waste 
handling tacilities. Orr, C.H. (British Nuclear Fuels Ltd., Sellafield 
(UK)); Alldred, K. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1990. (CONF-891197—: Topical meeting 
on non-destructive assay of radioactive waste, Cadarache 
(France), 20-22 Nov 1989). In Non-Destructive assay of Radioac- 
tive Waste. 327p. Order Number DE91502425. Source: OSTI; 
NTIS (US Sales Only). 

A wide variety of special purpose radiometric instrumentation 
systems are now in use in the Sellafield Magnox fuel reprocessing 
facility and in the associated plants and waste handling operations. 
These systems, which were developed by the Physical Science 
and Engineering Development Group have accumulated many 
years of successful operation. However as processes have been 
improved and regulatory requirements have become increasingly 
stringent, it has become necessary to re-assess the monitoring ap- 
proach employed in a number of these devices. As examples of 
this process of evolution, which is being carried out in parallel with 
the development of other special instrumentation for the new plants 
now under construction at Sellafield, the paper outlines the way in 
which two of the existing devices are currently being replaced by 
more sophisticated and versatile systems. For the monitoring of 
crated waste, a flexible neutron coincidence monitor will incorpo- 
rate high resolution gamma spectrometry to provide a more reliable 
overall assessment of plutonium and to assess the presence and 
distribution of U-235 contamination. Swart arising from the de- 
canning of Magnox fuel will be monitored by high resolution gamma 
spectrometry and the data analysis extended in order to provide a 
quantitative assessment of some 40 specified radioisotopes. 


25903 (EUR-12890, pp. 83-94) On the effects of the spatial 
distribution of plutonium in waste matrices by passive neutron 
assay. Pedersen, B.H. (Commission of the European Communi- 
ties, Ispra (IT). Joint Research Centre); Hage, W. Commission of 
the European Communities, Luxembourg (Luxembourg). 1990. 
(CONF-891197-: Topical meeting on non-destructive assay of 
radioactive waste, Cadarache (France), 20-22 Nov 1989). In Non- 
Destructive assay of Radioactive Waste. 327p. Order Number 
DE91502425. Source: OSTI; NTIS (US Sales Only). 

The purpose of this investigation is to examine the pair and triple 
correlation methods applied to the assay of Pu contaminated low 6 
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and + radioactive waste. The paper gives the mathematical mod- 
els, describes the experimental set up and reports the obtained 
assay results for two extreme waste matrices. 


25904 (EUR-12890, pp. 97-106) Determination of alpha 
activity and fissile mass content in solid waste by systems us- 
ing neutron interrogation. Romeyer Dherbey, J. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(FR). Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI)); Lacruche. G.: Berne. R.; Auge, J.; Martin Deidier, 
L.: Butez. M. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. (CONF-891197—: Topical meeting on 
non-destructive assay of radioactive waste. Cadarache (France), 
20-22 Nov 1989). In Non-Destructive assay of Radioactive Waste. 
327p. Order Number DE91502425. Source: OSTI; NTIS (US Sales 
Only). 

The Quantitative control (determination of heavy nuclides and al- 
pha activity) of alpha radioactive wastes is necessary, particularly 
to determine if the waste is in accordance with the surface storage 
limits. In order to reduce the uncertainty on the alpha activity re- 
sulting from unknown isotopic composition, inhomogeneity of heavy 
nuclides in the matrix, combination of several methods is neces- 
sary. In the paper we present the Cadarache development work in 
the NDA of solid waste using the Californium shuffler, 14 Mev neu- 
tron generator, and also passive techniques such as neutron 
emission measurement and gamma _ spectrometry. Experimental 
systems combining active and passive methods are presented 
(COSAC, BANCO, DANAIDE, PROMETHEE). 


25905 (EUR-12890, pp. 107-118) A range of non- 
destructive assay systems for transuranic waste using pulsed 
neutron techniques. Beroud, Y. (Societe Generale pour les Tech- 
niques Nouvelles (SGN), 78 - Saint-Quentin-en-Yvelines (FR)); 
Romeyer-Dherbey, J.; Berne, R. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-891197-: 
Topical meeting on non-destructive assay of radioactive waste, 
Cadarache (France), 20-22 Nov 1989). In Non-Destructive assay of 
Radioactive Waste. 327p. Order Number DE91502425. Source: 
OSTI; NTIS (US Sales Only). 

A system designed primarily for alpha-emitter analysis of small 
waste bags at the waste source is presented. Interrogation neu- 
trons are supplied by a Cf 252 source and the system detects 
delayed gamma photons. The sensitivity limit of this system is 1 
mg Pu PWR for light matrix materials with a counting time of 10 
mn. A general-purpose assay system for 100-liter 200 liter drums 
is presented. Interrogation neutrons are supplied by a pulsed gen- 
erator and the detected particles are prompt and delayed fission 
neutrons. The sensitivity limit of the system is 1 mg Pu PWR for 
low density drums with a counting time of 20 mn. Results obtained 
with the systems described, considerations for large waste pack- 
ages and gamma radiation emitting drums, specific industrialization 
factors and quality assurance are discussed. 


25906 


(EUR-12890, pp. 119-123) Unfolding of an integrated 
instrumental and control system for measurements carried out 
on waste drums. Vidalie, M. (CEA Centre d'Etudes de Bruyeres- 
le-Chatel, 91 (FR)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-891197—: Topical meet- 
ing on non-destructive assay of radioactive waste, Cadarache 
(France), 20-22 Nov 1989). in Non-Destructive assay of Radioac- 


tive Waste. 327p. Order Number DE91502425. Source: OSTI; 
NTIS (US Sales Only). 

Radiological measurements carried out on waste drums deal with 
gamma spectrometrical facilities and active questioning or passive 
counting by neutronic methods. Those measurements must be in- 
terpreted in terms of quality insurance for the establishing of the 
contentious balance of activities. We describe shortly the comput- 
erized net being outsettled and its use for the control-command of 
elementary processes in automatized measurements and for vali- 
dation and management of results by a subsidiary computer 


25907 (EUR-12890, pp. 134-145) A passive-active neutron 
device for assaying remote-handied transuranic waste. Estep, 
R.J. (Los Alamos National Lab., NM (US)); Coop, K.L.; Deane, 
T.M.; Lujan, J.E. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1990. (CONF-891197-: Topical meeting 
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on non-destructive assay of radioactive waste, Cadarache 
(France), 20-22 Nov 1989). In Non-Destructive assay of Radioac- 
tive Waste. 327p. Order Number DE91502425. Source: OSTI; 
NTIS (US Sales Only). 

A combined passive-active neutron assay device was con- 
structed for assaying remote-handled transuranic waste. A study of 
matrix and source position effects in active assays showed that a 
knowledge of the source position alone is not sufficient to correct 
for position-related errors in highly moderating or absorbing matri- 
ces. An alternate function for the active assay of solid fuel pellets 
was derived, although the efficacy of this approach remains to be 
established. 


25908 (EUR-12890, pp. 146-154) The development of pas- 
sive neutron and passive gamma measurement techniques for 
the assay of plutonium in solid wastes. Lambert, K.P. (UKAEA 
Harwell Lab. (UK)); Farren, J. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. (CONF-891197-: 
Topical meeting on non-destructive assay of radioactive waste, 
Cadarache (France). 20-22 Nov 1989). In Non-Destructive assay of 
Radioactive Waste. 327p. Order Number DE91502425. Source: 
OSTI; NTIS (US Sales Only) 

Instrumentation Branch of the Harwell Laboratory is actively en- 
gaged in the development of passive neutron and passive gamma 
techniques for the measurement of the plutonium content of alpha 
bearing radioactive waste. The development areas are muktidisci- 
plinary and encompass. physics, mechanical engineering, 
electronics hardware, computer software and gas counter technol- 
ogy; culminating in the design and production of plant-specific 
waste assay systems. The current range of instrumentation is suit- 
able for the assay of waste drums of up to 210 litres volume, 
similar instrumentation is under development which will accommo- 
date 500 litre waste drums. 


25909 (EUR-12890, pp. 169-178) Present development ac- 
tive neutronic interrogation cell at Ceb. Ill. Ruffet, P. (CEA 
Centre d’Etudes de Bruyeres-le-Chatel 91 (FR)): Choplin, P. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1990. (CONF-891197-: Topical meeting on non-destructive assay 
of radioactive waste, Cadarache (France), 20-22 Nov 1989). In 
Non-Destructive assay of Radioactive Waste. 327p. Order Number 
DE91502425. Source: OSTI; NTIS (US Sales Only). 

The major characteristics of the active neutron interrogation cell 
(CELINE) for alpha waste measurements in Bruyeres-le-Chatel Nu- 
clear Research Center are briefly summarized. The effects of 
parasitic neutron sources up to 5.10° n.s~' and of gamma irradia- 
tion up to 8 R.h—' are taken into account. An experimental method 
for matrices identification inside 200 |. drums is presented. 


25910 (EUR-12890, pp. 179-189) European interlaboratory 
test measurements on alpha-contaminated waste. Dierckx, R. 
(Commission of the European Communities, Ispra (IT). Joint Re- 
search Centre). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-891197-: Topical meet- 
ing on non-destructive assay of radioactive waste, Cadarache 
(France), 20-22 Nov 1989). In Non-Destructive assay of Radioac- 
tive Waste. 327p. Order Number DE91502425. Source: OST}; 
NTIS (US Sales Only). 

The Commission of the European Communities has organized 
interlaboratory test measurements on alpha-contaminated waste. 
The intend was to compare methods and tools, used in different 
laboratories, to determine the plutonium content of real waste 
drums. Seven laboratories from the Community participated. The 
exercise consisted in measuring drums in which sources of known 
Pu-content and composition were placed in defined positions. Fur- 
thermore, a total of nine sealed drums with unknown Pu-content 
and composition had to be measured and the Pu-content deter- 
mined. The measurements show that more work has to be done. 
The stated uncertainties are not always realistic. A good calibration 
is necessary, taking into account matrix and source position ef- 
fects. The correction for matrix and source position effects proves 
to be very important and has to be investigated further. 


25911 (EUR-12890, pp. 219-227) Control of radioactive 
waste packages for disposal using activity scaling factors. 





Alder. J.C. (Nationale Genossenschaft fuer die Lagerung Radioak- 
tiver Abfaelle (NAGRA). Baden (CH)): Dequeldre. C. Commission 
of the European Communities, Luxembourg (Luxembourg). 1990 
(CONF-891197-—: Topical meeting on non-destructive assay of 
radioactive waste, Cadarache (France). 20-22 Nov 1989). In Non- 
Destructive assay of Radioactive Waste. 327p. Order Number 
DE91502425. Source: OST!: NTIS (US Sales Only; 

The limiting concentrations of key radionuclides (KN). named Co- 
60. Cs-137 and Ce-144. which can be detected by measurements 
with a Ge-Li detector on a 200 I-drum homogeneously conditioned 
Swiss NPP wastes (resins and concentrates) have been calculated 
with a gamma transport code. They have been multiplied by the 
highest value of published scaling factors to obtain conservative 
detection limits of other radionuclides which are relevant for safe 
disposal of these waste packages (safety relevant nuclides - SRN) 
The purpose of the work was to assess whether inventories of 
SRN can be controlled using the correlation technique for 
conditioned and packaged wastes assuming that the assumed cor- 
relations can be later validated. One conclusion is that Ce-144 
would be difficult to use as a KN. Control of nuclides based on Co- 
60 and Cs-137 measurement would be relatively straightforward for 
the existing disposal limits. Cs-137 scaling factors for actinide iso- 
topes should be developed to replace the more numerous Ce-144 
ones for such a control. 


25912 (EUR-12890, pp. 228-234) The central electricity 
generating board approach to low level waste activity assess- 
ment. Fern, C.W.; Fincher, C.E.; Harvey, C.R.; Woollam, P.B. 
Commission of the European Communities. Luxembourg (Luxem- 
bourg). 1990. (CONF-891197-: Topical meeting on non-destructive 
assay of radioactive waste, Cadarache (France), 20-22 Nov 1989). 
In Non-Destructive assay of Radioactive Waste. 327p. Order Num- 
ber DE91502425. Source: OSTI; NTIS (US Sales Only) 
Assessment of the activity of low level waste (LLW) within Central 
Electricity Generating Board (CEGB) has historically been achieved 
by a combination of dose rate measurements and empirical isotopic 
composition data. Because of changes in regulatory requirements 
and the increased costs of disposal, it became clear in 1986/87 
that fundamental changes in the method of assay of LLW were 
needed. This paper describes the approach adopted by CEGB to 
introduce these changes. Details of the philosophy of ‘area finger- 
prints and the programme of work for their determination are 
outlined together with a description of an on-site monitoring system 
which represents a practical implementation of the approach. 


25913 (EUR-—12890, pp. 235-260) Nondestructive measure- 
ments of nuclear wastes: validation and industrial operating 
experience. Montigon, J.F. (CEA Centre d’Etudes Nucleaires de 
Cadarache. 13 - Saint-Paul-lez-Durance (FR). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI)); Guerin. V.; 
Lalande. R.; Saas, A. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-891197-: Topical meet- 
ing on non-destructive assay of radioactive waste, Cadarache 
(France), 20-22 Nov 1989). In Non-Destructive assay of Radioac- 
tive Waste. 327p. Order Number DE91502425. Source: OSTI; 
NTIS (US Sales Only). 

After a short survey of the means employed for the nondestruc- 
tive measurement of specific activities (7 and X-ray) in waste 
packages and raw waste, the performances of the device and the 
ANDRA requirements are presented. The validation of the + and 
X-ray measurements on packages Is obtained through determining, 
by destructive means, the same activity on coring samples. The 
same procedure is used for validating the homogeneity measure- 
ments on packages (either homogeneous or heterogeneous). 
Difterent operating experiences are then exposed for several kinds 
of packages and waste. Up to now, about twenty different types of 
packages have been examined and more than 200 packages have 
allowed the calibration, validation and control. 


25914 (EUR-12890, pp. 263-269) 8 years utilization of the 
waste drums counting facility at the UP1 reprocessing plant. 
Berne, R. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR)); Batailles, J.C.; Breschet, C. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1990. (CONF-891197-: Topical meeting on non-destructive assay 
of radioactive waste, Cadarache (France), 20-22 Nov 1989). In 
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Non-Destructive assay of Radioactive Waste. 327p. Order Number 
DE91502425. Source: OSTI: NTIS (US Sales Only) 

Monitoring waste contaminated by a-emitting materials. espe- 
cially plutonium. is essential for safety and waste management 
purposes. Since 1981. the COGEMA UP1 reprocessing piant at 
the Marcoule Center has included a facility for neutron and + 
counting of a-contaminated 100 liter waste drums. During the past 
8 years. more than 5.000 drums have been inspected with a satis- 
factory degree of accuracy. A new development is the neutron 
active method. which uses a °°*Cf source to activate the fissile 
material contained in the drums. This method uses detection and 
counting of both delayed + and neutrons. It is hoped that detection 
limits will be improved using this technique 


25915 (EUR-12975) Correcting for ionic strength effects in 
the Chemval thermodynamic database. Chandratillake, MR 
(Manchester Univ. (UK). Dept. of Chemistry): Robinson. V.J. Com- 
mission of the European Communities. Luxembourg (Luxembourg) 
1990. 29p. Contract No FIl1W/0077(UK). Source: OSTI; NTIS (US 
Sales Only) 

This report is a summary of the procedures which have been in- 
vestigated for correcting for ionic strength effects during evaluation 
of the Chemval thermodynamic database. Within this framework, it 
has been decided to use the truncated Davies equation. This work 
is part of the CEC Chemval/Mirage project and complements a 
previous reference (EUR 11891) on the topic of the thermodynamic 
data base development. 


25916 (EUR-13019) Immobilisation of active concrete de- 
bris using soluble sodium silicates. Field, S.N. (Taylor Woodrow 
Construction Ltd., Southall, (UK)); Jull, S.P. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1991. 44p. 
Contract Fl1D-0042 UK. Source: OST!; NTIS (US Sales Only). 

Demolition of concrete biological shields will generate large 
quantities of active demolition debris. The size distribution of such 
concrete may range from pieces of size less than one tonne down 
to dust. Handling and disposal methods for this material are still 
the subject of current research. Although the literature indicates 
that the mechanisms of silicate/concrete interaction are not well un- 
derstood, successful setting of the smaller size fraction of concrete 
demolition debris can be achieved at laboratory scale. Hardened 
properties of the set slurry are also acceptable. A study of the full 
scale process has resulted in an outline design for a suitable on- 
site plant. Estimated capital costs of the equipment are of the order 
of pounds 1.1M. The project has shown that the material of less 
than 5mm particle size can be set by this technique. Whilst this 
meets the original objectives of immobilising dust, it had been 
hoped that the 10mm size material, (which will require removal 
from the larger debris before grouting can take place) could also 
be disposed of by the slurry setting technique. Co-disposal of 
slurry and large active items in the same container is unlikely to be 
worthwhile. 14 tabs., 5 figs., 30 refs. 


25917 (EUR-13033) Incineration ashes conditioning by 
isostatic pressing and melting. Jouan, A. (CEA Etablissement de 
la Vallee du Rhone, 30 - Bagnols-sur-Ceze (FR)); Ouvrier, N.; Teu- 
lon, F. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. 55p. (In French). Contract Fl1W-0015-F(CD). 
Source: OSTI; NTIS (US Sales Only). 

Alpha-bearing solid incineration wastes are conditioned for two 
principal reasons: to enhance the quality of the finished product for 
long-term storage, and to reduce the total waste volume. Isostatic 
pressing parameters were defined using containers 36 mm in di- 
ameter; the physicochemical properties of the compacted ashes 
were determined with 140 mm diameter containers and industrial 
feasibility was demonstrated with a large (300 mm diameter) 
container. Two types of ashes were used: ashes fabricated at Mar- 
coule (either in devices developed by the CEA for the MELOX 
project with a standard MELOX composition, or by direct incinera- 
tion at COGEMA's UP1 plant) and fly ash from a domestic waste 
incinerator. A major engineering study was also undertaken to 
compare the three known ash containment processes: isostatic 
pressing, melting, and cement-resin matrix embedding. The flow- 
sheet, operational chronology and control principles were detailed 
for each process, and a typical plant layout was defined to allow 
comparisons of both investment and operating costs. 
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25918 (EUR-13057) Decommissioning of a mixed oxide 
tuel fabrication facility. Buck. S. (British Nuclear Fuels Ltd 
Sellafield (UK)): Colquhoun. A. Commission of the European Com- 
munities. Luxembourg (Luxembourg). 1990 30p. Contract No 
Fl1D-0027. Source: OST: NTIS (US Sales Only) 

Decommissioning of the coprecipitation plant. which made pluto- 
niumvuranium oxide fuel, is a lead project in the BNFL Sellafield 
decommissioning programme. The overall programme has the 
objectives of gaining data and experience in a wide range of de- 
commissioning operations and hence in this specific project to pilot 
the decommissioning of plant heavily contaminated with plutonium 
and other actinides. Consequently the operations have been used 
to test improvements in temporary containment. contamination con- 
trol! and decontamination methods and also to develop in situ 
plutonium assay. plutonium recovery and size-reduction methods 
Finally the project is also yielding data on manpower requirements. 
personnel radiation uptake and waste arisings to help in the plan- 
ning of future decommissioning projects 


25919 (EUR-13066) Immobilization of cladding waste by 
press compaction and conditioning for final disposal by en- 
capsulation in a lead container. Klein, M. (Centre d'Etude de 
l'Energie Nucleaire. Mo! (BE)); De Regge, P. Commission of the 
European Communities. Luxembourg (Luxembourg). 1990. 46p. 
Contract No Fl1W-0019-B. Source: OSTI: NTIS (US Sales Only). 
The actual research programme proposes an alternative condi- 
tioning method for cladding waste. This method is based on cold 
press compaction of the hulls to about 80% of the theoretical den- 
sity of zircaloy. The final conditioning consists of encapsulation of 
the compaction products in a corrosion resistant container. With a 
view to using clay as a final disposal medium for this kind of waste, 
a seamless lead containment has been chosen as a corrosion bar- 
rier. The press compaction technology was further developed on a 
pilot scale under inactive conditions. The influence of the chop 
length, of the addition of softer materials (lead or aluminium) and 
of variations in the compaction procedure was examined. Further, 
the hot cell infrastructure was finished and the equipment for hot 
demonstration with 100 kg active hulls from KfK was installed and 
tested. A TIG welding unit, for the welding of the triple containment 
stainless steel/lead/stainless steel, has been adapted for hot cell 
conditions and the welding parameters set up. Finally, all the ma- 
nipulations in the cell were reviewed and checked in simulated 
active conditions. However, the active demonstration could not take 
place due to the unavailability of active hulls. The reasons were the 
difficulties encountered by KfK for the transport from KfK to Mol and 
the decision of CEN/SCK to postpone the active demonstration. 


25920 (EUR-13073) Metropol: A computer code for the 
simulation of transport of contaminants with groundwater. 
Sauter, F.J. (Rijksinstitut voor Volksgezondheid en Milieuhygiene, 
Bilthoven (NL)): Hassanizadeh, S.M.; Leijnse. A.: Glasbergen, P.; 
Slot, A.F.M. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. 21p. Contract Fl1W/0081-NL. Source: 
OSTI; NTIS (US Sales Only). 

In this report a description is given of the computer code 
Metropol. This code simulates the three-dimensional flow of 
groundwater with varying density and the simultaneous transport of 
contaminants in low concentration and is based on the finite ele- 
ment method. The basic equations for groundwater flow and 
transport are described as well as the mathematical techniques 
used to solve these equations. Pre-processing facilities for mesh 
generation and post-processing facilities such as particle tracking 
are also discussed. This work was part of the Community Mirage 
project Second phase, research area Calculation tools. 


25921 (EUR-13082) Characteristics and management of 
waste produced by the MOX fuel cycle in light-water reactors. 
Malherbe, J. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (FR)); Dalle, C.; Laizier, J.; Latare, P.; Maynadier, P.; 
Quittet, Y. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. 47p. Contract No ETCC-0004. Source: OSTI:; 
NTIS (US Sales Only). 

Mixed UO, - PuOz, called MOX, should gradually be introduced 
into the light-water reactor’s fuel cycle. It offers a rational use of 
the plutonium made available after reprocessing. This study com- 
pares the waste produced by the manufacture and reprocessing 
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after irradiation of MOX fuels with that produced by the UOX cycle 
(°35U enriched uranium oxide). The presence of larger quantities of 
actinides in the MOX fuel requires that the behaviour of the waste 
encapsulation under alpha irradiation beyond current specifications 
be verified. The reprocessing of the MOX by dilution in standard 
UOX fuels means that the majority of the specifications can be 
complied with without modifying the volume of waste 


25922 (EUR-13116) Management of radioactive waste 
from reprocessing including disposal aspects. Malherbe. J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(FR)). Commission of the European Communities. Luxembourg 
(Luxembourg). 1991. 132p. Contract FI1W-0134. Source: OSTI: 
NTIS (US Sales Only) 

Based on a hypothetical scenario including a reactor park of 20 
GWe consisting of Pressurised-Water-Reactors with a resulting an- 
nual production of 600 tonnes of heavy metal of spent fuel, all 
aspects of management of resulting wastes are studied. Waste 
streams from reprocessing include gaseous and liquid effluents, 
and a number of solid conditioned waste types. Disposal of waste 
is supposed to be pertormed either in a near-surface engineered 
repository. as long as the content of alpha-emitting radionuclides is 
low enough. and in a deep geological granite formation. After hav- 
ing estimated quantities. cost and radiological consequences, the 
sensitivity of results to modification in reactor park size, burn-up 
and the introduction of mixed-oxide fuel (MOX) is evaluated. 


25923 (EUR-13124) Chemval project report on stage 2: 
application of speciation models to laboratory and field data 
sets. Read, D. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. 231p. Contract No Fl1W/0077-UK. 
Source: OSTI; NTIS (US Sales Only). 

This report describes the results of Chemval Stage 2, an interna- 
tional chemical model validation exercise involving the active 
participation of 14 organizations within EC countries, Sweden, 
Switzerland and Finland. Four different sites have been studied, 
representing a range of host rock types and proposed disposal fa- 
cilities. It details the methodology employed and results obtained 
for 19 test cases of varying complexity, devised to allow compari- 
son between modelling results and experimental measurements. 
Recommendations are made for enhancement of models and ther- 
modynamic databases employed, as well as for the collection of 
field/laboratory data geared to the needs of model validation. This 
report complements a previous one, ref. EUR 12237 EN, devoted 
to the verification of speciation models. The work is part of the 
Community's Mirage project - Second phase, on migration of ra- 
dionuclides in the geosphere. 


25924 (EUR-13191) Underwater plasma arc cutting. Leau- 
tier, R. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR)); Pilot, G. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. 32p. (in 
French). Contract FL1D-0037. Source: OSTI: NTIS (US Sales 
Only). 

This report describes the work done to develop underwater 
plasma arc cutting techniques, to characterise aerosols from cutting 
operations on radioactive and non-radioactive work-pieces, and to 
develop suitable ventilation and filtration techniques. The work has 
been carried out in the framework of a contract between CEA-CEN 
Cadarache and the Commission of European Communities. Fur- 
thermore, this work has been carried out in close cooperation with 
CEA-CEN Saclay mainly for secondary emissions and radioactive 
analysis. The contract started in May 1986 and was completed in 
December 1988 by a supplementary agreement. This report has 
been compiled from several progress reports submitted during the 
work period, contains the main findings of the work and encloses 
the results of comparative tests on plasma arc cutting. 


25925 (EUR-13250) Actinides in intermediate-level liquid 
waste: removal by oxalic acid precipitation followed by ce- 
ment incorporation and characterization of the final product. 
Bokelund, H. (Commission of the European Communities, Karl- 
sruhe (DE). European Inst. for Transuranium Elements); Lebrun, 
M.; Ougier, M.; de Caritat de Peruzzis, G. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. 60p. 
Contract No 730312. Source: OSTI; NTIS (US Sales Oniy). 





The purpose of this study was to investigate the conditions for 
the provision of an alpha free waste form (non-TRU waste with < 
100 nCi/g, or < 3700 Ba/g) from intermediate level liquid waste 
(ILLW). The alpha-emitting actinide elements were removed by 
precipitation with oxalic acid, followed by an incorporation of the re- 
sulting filtrate in a solid cement matrix. For oxalic acid precipitation 
of the actinide elements the selection of an adequate carrier is a 
most important aspect. Type and amount of carrier, pH, time of di- 
gestion of the precipitate and the temperature at the precipitation 
are studied. Simulated ILLW to which plutonium and americium 
had been added in concentrations of 10 mg/l and 3 mg/l, respec- 
tively, as well as genuine ILLW from reprocessing were used. The 
results, expressed as the decontamination factors (DF) for the two 
elements, were analysed by Analysis of Variance. Very high 
(>5000) and adequate (70) DF-values were found for americium 
and for plutonium, respectively, with calcium as the preferred car- 
rier. No difference between simulated and genuine ILLW was 
found. The final cement product was investigated by measure- 
ments of its mechanical and chemical properties. The compressive 
strength was evaluated as functions of the ageing time and the salt 
content of the waste incorporated. Furthermore, the change of 
porosity of the product and its resistance to water leaching were 
tested. The study was carried out on both simulated and genuine 
ILLW samples. The use of microsilica as an additive to the cement 
gave significant improvements in the performance of the matrix: 
the compressive strength was increased and, more pronounced, 
the leachability was decreased by up to 50%. No detrimental ef- 
fects of oxalates on the cement matrix were found. 


25926 (EUR-13256) Hulls and structural material waste 


conditioning by high pressure compaction. Frotscher, H. 
(Kernforschungszentrum Karlsruhe GmbH (DE). Hauptabteilung In- 
genieurtechnik (HIT)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. 58p. (In German). Contract 
Fl1W-0020-D. Source: OSTI; NTIS (US Sales Only) 

Since 1986 KfK is developing a conditioning process. Main sub- 
jects of the investigations were the development of the production 


technique and the planning of the most important equipments of 
the process under remote conditions. The process is based on an 
extensive program of experiments. Inactive bulks of hulls and struc- 
tural material components were compacted using maximum axial 
pressure load of about 300 MPa. The product density as function 
of press force was experimentally determinated. The mechanical 
loads of the press and tools were estimated for the design of these 
equipments. The hydraulic press consists a horizontal four-cylinder 
press. The maximum force of the press is 25 MN. The main ad- 
vantage is the modular design of the press which is open on all 
sides. Especially the free accessibility from top is ensured. The re- 
port also represents relevant radiological data of the alternative 
product. Co-60 is the dominating activity of the product due to the 
effects of the heat production. An amount of 10 kg hull waste or 25 
kg top and bottom pieces of the spent fuel assemblies per package 
is already beyond the Co-60 limit of the KONRAD regulations. The 
nuclear thermal power of a filled container is approximately sixty 
times lower compared with a vitrified HLW-container. Since the 
product shows thermal stability beyond 200°C, this it is suited for a 
combined disposal together with vitrified HLW-containers in salt 
bore holes of a geological disposal. The preliminary cost evaluation 
is based on a reprocessing throughput of 500 ty per year and 
volume reduction factor of 5.3. Accordingly there are produced 300 
waste packages with hulls only or 625 units with hulls and top and 
bottom pieces which require 1.6 or 2.3 millions DM respectively. 


25927 (EUR-13347) Partitioning and Transmutation of 
minor actinides. Koch, L. (Commission of the European Commu- 
nities, Karlsruhe (Germany, F.R.). European Inst. for Transuranium 
Elements); Wellum, R. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. 95p. (CONF-8910465—: Work- 
shop on the Partitioning and Transmutation of Minor Actinides, 
Karlsruhe (Germany), 16-18 Oct 1989). Source: OSTI; NTIS (US 
Sales Only). 

The partitioning of minor actinides from spent fuels and their 
transmutation into short-lived fission products has been the topic of 
two dedicated meetings organized jointly by the European Com- 
mission and the OECD. The conclusion of the last meeting in 
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1980, in short. was that partitioning and transmutation of minor ac- 
tinides, especially in fast reactors, seemed possible. However. the 
incentive, which would be a reduction of the radiological hazard to 
the public. was too small if long-lived fission products were not 
included. Furthermore this meeting showed that minor actinide tar- 
gets or possible nuclear fuels containing minor actinides for 
transmutation had not yet been developed. The European institute 
for Transuranium Elements took up this task and has carried it out 
as a small activity for several years. Interests expressed recently 
by an expert meeting of the OECD/NEA (Paris, 25 April 1989), 
which was initiated by the proposed Japanese project Omega. led 
us to the conclusion that the present state of knowledge should be 
looked at in a workshop environment. Since the Japanese proposal 
within the project Omega is based on a broader approach we 
needed this evaluation to assess the relevance of our present ac- 
tivity and wanted to identifiy additional studies which might be 
needed to cover possible future demands from the public. This 
workshop was therefore organized, and participants active in the 
field from EC countries, the USA and Japan were invited. 


25928 (GSF-6/90) Repository safety in the post-charging 
phase (framework plan for necessary R and D work). As of 
October 1989. Brewitz, W.; Storck, R. (comps.). Gesellschaft fuer 
Strahlen- und Umweltforschung mbH Muenchen, Braunschweig 
(Germany). Inst. fuer Tieflagerung. 1990. 196p. (in German). (GSF- 
TL-—3/90). Order Number DE91514897. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The framework plan gives an account of the current status and 
further, still necessary research and development work for the 
elaboration of scientific fundamentals and for the development of 
methods for the safety analysis of a future Federal radwaste repos- 
itory for heat-releasing radioactive waste in salt formations. The 
framework plan is subdivided into a task catalog and a part with 
project descriptions. The task catalog covers the four subject ar- 
eas: Scenarios and programs, chemical effects in the close-in 
area, geotechnical and physical effects in the close-in area, trans- 
port processes in the geosphere. (DG). 


25929 (GSF-6/90, pp. 196) Scenarios and programs. Nies, 
A. Geselischaft fuer Strahien- und Umweltforschung mbH 
Muenchen, Braunschweig (Germany). Inst. fuer Tieflagerung. 1990. 
(in German). (GSF-TL-3/90). In Repository safety in the post- 
charging phase (framework plan for necessary R and D work). As 
of October 1989. 196p. Order Number DE91514897. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possible application of the safety-analytical instruments for 
optimization of the repository planning has to be considered under 
different aspects. The basis forms a methodical proceeding by 
which the repository safety in the post-charging phase and the 
long-term performance are assessed. For this, site and scenario 
analyses are made, and key data for repository planning are de- 
rived. Important processes which induce and influence radionuclide 
transport are gathered by means of complex differential equations 
evaluable numerically by means of specific computer programs. 
(DG). 


25930 (GSF-6/90, pp. 196) Chemical effects in the close-in 
area. Kuehle, T. Geselischaft fuer Strahien- und Umweltforschung 
mbH Muenchen, Braunschweig (Germany). Inst. fuer Tieflagerung. 
1990. (in German). (GSF-TL-3/90). In Repository safety in the 
post-charging phase (framework plan for necessary R and D work). 
As of October 1989. 196p. Order Number DE91514897. Source 
OSTI; NTIS (US Sales Only); INIS. 

All underground structures of the mine built to serve as a reposi- 
tory in the salt are meant by close-in area. The chemical effects 
can be divided into four groups, which affect the container life ex- 
pectancies, the mobilization of the radionuclides from the matrix, 
retention of the radionuclides and the reactions in the salt environ- 
ment. The relevance of the individual radionuclides and the 
chemical effects on the nuclides are explained, as well as radiation 
effects in the salt rock. (DG). 


25931 (GSF-6/90, pp. 196) Geotechnical and physical ef- 
fects in the close-in area. Kappei, G. Geselischaft fuer Strahlen- 
und Umweltforschung mbH Muenchen, Braunschweig (Germany). 
Inst. fuer Tieflagerung. 1990. (In German). (GSF-TL-3/90). In 
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Repository safety in the post-charging phase (framework plan for 
necessary R and D work). As of October 1989. 196p. Order Num- 
ber DE91514897. Source: OSTI: NTIS (US Sales Only): INIS. 

In some structures and areas of the radwaste repository. thermo- 
mechanical eftects are to be expected as a result of heat 
developed in and released by the waste casks. and a major aspect 
to be taken into account in modelling work is the convergence of 
open cavities. Assessing the suitability of material for the backfilling 
of cavities for the final sealing and shut-down of the respository 
initial porosity of the backfilling material. its long-term porosity and 
permeability are parameters of importance. Convergence pro- 
cesses take place also in plugged cavities. so that already in the 
operating phase. the parts of the mine filled with waste casks have 
to be backfilled and sealed. (DG). 


25932 (GSF-6/90. pp. 196) Transport processes in the 
geosphere. Hossain. S. Gesellschaft fuer Strahlen- und Umwelt- 
forschung mbH Muenchen. Braunschweig (Germany). Inst. fuer 
Tieflagerung. 1990. (in German). (GSF-TL—3/90). In Repository 
safety in the post-charging phase (framework plan for necessary RF 
and D work). As of October 1989. 196p. Order Number 
DE91514897. Source: OSTI; NTIS (US Sales Only): INIS. 

Modelling work for safety analyses of a repository in a salt mine 
has to consider the migration of radionuclides released from the 
salt stock through the cap rock, groundwater being the transporting 
medium. A numerical groundwater model simulates the natural 
conditions. Other models established describe the nuclide migra- 
tion. dispersion, matrix diffusion, and sorption processes. The work 
presented also includes a validation of model calculations describ- 
ing the nuclide migration. (DG). 


25933 (GSF-€6/90, pp. 196) Project descriptions. 
Gesellschaft fuer Strahlen- und Umweltforschung mbH Muenchen, 
Braunschweig (Germany). Inst. fuer Tieflagerung. 1990. (in Ger- 
man). (GSF-TL—3/90). In Repository safety in the post-charging 
phase (framework plan for necessary R and D work). As of Octo- 
ber 1989. 196p. Order Number DE91514897. Source: OSTI; NTIS 
(US Sales Only): INIS. 

This part specifies the activities and project tasks of each project 
broken down according to types of financing, listing the current pro- 
jects Lw 1 through 3 funded by long-term provisions (budget), the 
current projects LB 1 and 2, LG 1 through 5, LK1, LM1, and LU 1 
through 6 financed from special funds, and the planned projects 
ZG 1 through 4 and ZU 1, also financed from special funds. (DG). 


25934 (GSF-36/90) Deep borehole investigations on the 
southwest side of the Asse anticline. Final report. Klarr, K. 
(GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany, F.R.). inst. fuer Tieflagerung); Kolditz, H.; 
Kull. H.; Schmidt, M.W.; Schweinsberg, A.: Steinberg. S.; Starke, 
C.: Wallmueller, R. GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Sep 1990. 
126p. (In German). Contract BMFT WAK1742:GSF 77254. (GSF- 
TL-40/90). Order Number DE91523281. Source: OSTI; NTIS (US 
Sales Only); INIS. 

By means of five deep borings on the south-west side of the 
Asse anticline, the roof rock strata series in the vicinity of the mine 
building erected eastwestwards, and potentials aquiferous geologic 
horizons were investigated. A seismic cross profile gives a survey 
of the whole geologic structure of the Asse salt mine. Geologic and 
hydrogeoiogic explorations of the roof rock were carried out to ana- 
lyse the characteristic formation and stratification of the rock strata 
adjacent to the Zechstein salt anticline in respect of their water- 
carrying and water-impounding features, as well as the saliniferous 
interstratification in the Keuper, Middle Shell-lime and Upper 
Bunter. Geomechanic and sediment-petrographic laboratory investi- 
gations on drill cores made it possible to determine the stiffness 
and jointing of the roof rock strata. Using borehole measurements, 
rock parameters measured in situ by geophysical methods were 
determined and the roof rock lithology described. (HP). 


25935 (GSF-38/90) Necessary work to be performed before 
experimental, geochemical results can be applied to transport 
calculations for a long-term safety analysis of a repository. 
Strategy paper on geochemical modelling. Kuehle,  T. 
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(Gesellschaft fuer Strahlen- und Umweltforschung mbH Muenchen, 
Braunschweig (Germany, F.R.). Inst. fuer Tieflagerung): Zude, F.; 
Brewitz, W.; Hild. W. GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH. Neuherberg (Germany); Bundesministerium 
fuer Forschung und Technologie. Bonn (Germany). Oct 1990. 18p. 
(In German). Contract BMFT KWA5901. (GSF-TL-45/90). Order 
Number DE91523280. Source: OSTI: NTIS (US Sales Only); INIS. 

A three-stage program is recommended with a view to acquiring 
the requisite geochemical knowledge and elaborating suitable 
methods for mobility calculations. The first stage consists in taking 
stock of the available data and knowledge of geochemical model- 
ling. In stage 2. models and programs of geochemistry are to be 
extended and completed from which, in the third stage. simplified 
methods of mobility calculation are to be derived. The background 
of evaluating current and future research and development work in 
connection with the frame program of 'Final repository safety in the 
post-operation stage’ is described. In particular the following re- 
search subjects are dealt with: Retention of radionuclides; sorption 
modelling and transferability of laboratory data: chemical environ- 
ment at releases into roof rock, and sorption during migration in 
roof rock. (orig./HP). 


25936 (HW-17747) Uranium phase equilibria in the TBP 
process. Granquist, D.P.; Merrill, E.T. Hanford Works, Richland, 
WA (United States). 1 Mar 1951. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91015238. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The development of uranium phase equilibrium data for the 
tributyl phosphate (TBP) process for waste metal recovery has pro- 
ceeded at accelerated pace since initial studies at Oak Ridge in 
1949. The objectives of the studies reported in this document was 
to correlate the RA and RC Column uranium equilibrium data 
presented in the reports cited in the Introduction. above. The corre- 
lations were originally made for us in analyzing pilot-plant column 
data obtained at Hanford Works. The results are being reported in 
the belief that they may be useful to others. 


25937 (HW-28074) Aging of metal waste prior to uranium 
recovery in the TBP plant. McDonald, D. Hanford Works. Rich- 
land, WA (United States). 15 May 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91017043. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

Short communication. RADIOACTIVE WASTES/aging; URA- 
NiUMmaterials recovery; AGING; URANIUM; METALS 


25938 (HW-52493) Current inventory of Hanford wastes. 
Tomlinson, R.E. Hanford Works, Richland, WA (United States). 16 
Sep 1957. 4p. Sponsored by USDOE. Washington, DC (United 
States) DOE Contract AC0O6-76RL01830. Order Number 
DE91017117. Source: OSTI; NTIS (US Sales Only); GPO Dep 

This is a short inventory trom 1957 of chemical wastes contained 
in underground tanks at the Hanford Reservation. These are 
wastes generated by the Purex or Redox process and contain 
some radioisotopes. (SM) 


25939 (INFO—0274) Performance of engineered barriers for 
low-level waste. Taplin, D. (Komex Consultants Ltd., Caigary. AB 
(Canada)); Claridge, F.B. Atomic Energy Control Board, Ottawa, 
ON (Canada). Sep 1987. 88p. Order Number DE91642684. 
Source: OST!; NTIS (US Sales Only); INIS. 

Geotechnical Resources Ltd., in association with Komex Consul- 
tants Ltd., was retained to collect, synthesize and evaluate the 
available information on the long term performance of engineered 
barriers for low-level radioactive wastes disposed in Canada. Liter- 
ature was researched from Canadian, United States and European 
sources. A variety of barrier materials were assessed in the study 
and included natural clays, concrete and cement, metals, 
bentonite-sand admixes, bitumen and bituminous admixes, soil ce- 
ment and polymeric membranes. The generalized geological and 
geotechnical conditions encountered within the soil and rock host 
media currently under consideration for disposal sites in southern 
Ontario were also summarized. Both internal barriers, or buffers, to 
immobilize the waste material and reduce radionuclide mobility, as 
well as external barriers to limit the migration of contaminants were 





examined. Microbial activities within the waste forms were 
analyzed, including cellulose degradation, methanogenesis and bi- 
carbonate and organic reactions. Microbial interactions with the 
various engineered barrier materials under consideration were also 
assessed. Finally, the anticipated long term performances of the 
respective barrier materials under consideration were evaluated 
along with the general suitability of the geological host media being 
proposed for disposal sites 


25940 (INFO—0275) Estimation of long-term probabilities 
for inadvertent intrusion into radioactive waste management 
areas: A review of methods. Eedy. W. (Beak Consultants Ltd. 
Toronto, ON (Canada)); Hart, D. Atomic Energy Control Board. Ot- 
tawa, ON (Canada). May 1988. 80p. Order Number DE91642212. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The risk to human health from radioactive waste management 
sites can be calculated as the product of the probability of acciden- 
tal exposure (intrusion) times the probability of a health effect from 
such exposure. This report reviews the literature and evaluates 
methods used to predict the probabilities for unintentional intrusion 
into radioactive waste management areas in Canada over a 
10,000-year period. Methods to predict such probabilities are avail- 
able. They generally assume a long-term stability in terms of 
existing resource uses and society in the management area. The 
major potential for errors results from the unlikeliness of these as- 
sumptions holding true over such lengthy periods of prediction 


25941 (INIS-BR-2455) Some aspects about the Portland 
cement utilization as a matrix for radioactive waste immobi- 
lization. Giraidelli, M.A. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 158p. (in Por- 
tuguese). Order Number DE91635924. Source: OSTI; NTIS (US 
Sales Only); INIS. 

More recently, the environmental policy has concentrated the fo- 
cus on the study of the waste disposal environmental impact. 
Since Portland cement is commonly used as a matrix in the low- 
and intermediate-level radioactive waste immobilization, in the 
present work, some relationships between the structure and 
properties of matrix, based on available concrete technology infor- 
mation, has been established by using the multi-level approach 
analysis. The relationships were developed based on hydrating re- 
actions, the microstructure models, the pore system. It have been 
verified that: (a) CSH gel is responsible for the cementing action 
and for the strength; (b) it seems that the capillary porosity is the 
strength limiting; (c) the permeability, regarded in terms of gel 
porosity and reduced capillary porosity of the hardened cement 
paste, may not be a decisive factor for the radionuclide release; (d) 
the shrinkage and the swelling induced cracks can enhance the 
diffusion mechanism for the cracks increase the exposed surface. 
The durability of the waste disposal matrix concerning chemical at- 
tack in the acidic environment has been considered. (author). 


25942 


(INIS-BR-2497) Design of a system tor monitoring 
and decontamination of drums. Grosche Filho, C.E. (PROMON 


Engenharia SA, Rio de Janeiro, RJ (Brazil)); Rosenthal, E.; 
Oliveira, L.F.M. de. Associacao Brasileira de Energia Nuclear, Rio 
de Janeiro, RJ (Brazil). 1990 7p. (In Portuguese). (CONF- 
9004320-: 3. general congress of nuclear energy, Rio de Janeiro 
(Brazil), 22-27 Apr 1990). Order Number DE91639574. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A system responsible for the monitoring and decontamination of 
drums originated from a solid waste radioactive unity is proposed. 
The system has three objectives: to measure the exposition rate of 
internal material inside drums of 200 1, to measure the removable 
external contamination level and, after analysis, to perform an even- 
tual decontamination by washing the drums. The system developed 
remains confined in a shielded room. All the operations realized by 
this system are made without direct manipulation. The room has a 
shielded glass window for viewing the activities. (author). 


25943 (INIS-BR-2645, pp. 69-71) Irradiated materials dis- 
posal. Almeida, G.L. de; Silva, A.C.; Rautenberg, F.A.; Souza, 
M.L.M. de. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, 
RJ (Brazil). 1986. 120p. (In Portuguese). In Annual Technical Re- 
port - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
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1986. Order Number DE91640398. Source 
Sales Only): INIS 

Published in summary form only. RADIOACTIVE WASTE DIS- 
POSAUcyciotrons: RADIOACTIVE WASTE DISPOSAUradiation 
protection: MATERIALS HANDLING EQUIPMENT: CYCLOTRONS: 
SOLID WASTES: WASTE TRANSPORTATION 


OSTI: NTIS (US 


25944 (INIS-mf-12202) Examination of the long-term be- 
haviour of HLW glass under repository-relevant conditions. 
Final report. Roggendorf. H.: Sebastian. K.: Conradt. R.: Ostertag. 
R. Fraunhofer-institut fuer Silicatforschung (ISC). Wuerzburg (Ger- 
many): Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). 31 Mar 1990 86p. (In German). Contract BMFT KWA 
76039:KEG FI1W/028. Order Number DE91515778. Source: OST!: 
NTIS (US Sales Only): INIS. 

This report explains corrosion examinations of HLW glass (CO- 
GEMA glass SON 68) in three different salt solutions. The 
corrosion temperatures varied between 110 and 190deg C. The 
corrosion rates for this glass were determined for an experimental 
time of 30 to 250 days. In addition, long-term corrosion experi- 
ments (up to 5 years) with the HLW glass SM 58 are reported. 
Corrosion conditions: temperatures of 80 to 200deg C, pressure of 
130 bar, quinary salt solution. (MM). 


25945 (INIS-mf—12832, pp. 98-103) Results of the prelimi 
nary environmental and safety assessment of the Canadian 
nuclear fuel waste management concept: Pre-closure phase. 
Gee, J.H. (Ontario Hydro, Toronto, ON (Canada)); Donnelly, K.J.; 
Green, B.J.; Rogers, B.G.; Stevenson, M.A.; Velshi, R.; Nathwani, 
J.S.; Johansen, K. Canadian Nuclear Society, Toronto, ON 
(Canada). 1984. 132p. (CONF-840613-: 24. annual international 
conference of the Canadian Nuclear Association and the 5. annual 
conference of the Canadian Nuclear Society, Saskatoon (Canada), 
3-6 Jun 1984). In Proceedings of the Canadian Nuclear Society 
fifth annual conference. Order Number DE91640583. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of a preliminary environmental and safety assess- 
ment of a concept for disposal of intact used CANDU nuclear fuel 
are presented in this paper. This assessment is part of the Con- 
cept Assessment phase of the Canadian Nuclear Fuel Waste 
Management Program. 


25946 (INIS-mf-12832, pp. 111-117) Decommissioning and 
reclamation of the Beaverlodge mine/mill operations. Filion, 
M.P. (Eldorado Nuclear Ltd., Ottawa, ON (Canada)). Canadian Nu- 
clear Society, Toronto, ON (Canada). 1984. 132p. (CONF-840613—: 
24. annual international conference of the Canadian Nuclear Asso- 
ciation and the 5. annual conference of the Canadian Nuclear 
Society, Saskatoon (Canada), 3-6 Jun 1984). In Proceedings of the 
Canadian Nuclear Society fifth annual conference. Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only); INIS. 

After 30 years of nearly continuous mining at Beaverlodge, 
Saskatchewan, approximately 6 x 10° tonnes of uranium mill tail- 
ings had been deposited, using shallow lake disposal, in three 
natural lake basins. This paper discusses the engineering, environ- 
mental and radiological assessments undertaken by Eldorado 
Resources Limited to achieve an acceptable close-out plan. Since 
the tailings had been placed in natural lake basins, with exposed 
tailings deltas at each site, the choice of close-out concepts were 
limited to: water cover of all tailings to a nominal depth of 2 me- 
ters, vegetation, and physical cover. At one lake, removal of 
tailings with disposal underground was also evaluated. For each 
concept, realistic engineering options were selected in discussion 
with the regulatory agencies, and a feasibility study was conducted 
to determine methods and costs. An environmental data base was 
collected during the year prior to closure. These, together with rou- 
tine water quality monitoring and meteorological data, were used to 
develop computer models to assess the close-out concepts from 
an environmental perspective. The data and model results also 
inputted into a pathways assessment of the concepts. ALARA opti- 
mization calculations were performed in order to aid in the 
selection of the preferred concept(s). In the end, the decision to re- 
claim the site was based on a code of practice which sought to 
minimize the migration of tailings through stabilization. 
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25947 (INIS-mf—12832. pp. 118-123) A mew process for 
radium-226 removal from uranium mining effluents. Huck. P.M 
(Alberta Univ.. Edmonton. AB (Canada). Dept. of Civil Engineer- 
ing): Anderson, W.B.: Andrews. R.C. Canadian Nuclear Society 
Toronto. ON (Canada). 1984. 132p. (CONF-840613—-: 24. annual 
international conference of the Canadian Nuclear Association and 
the 5. annual conference of the Canadian Nuclear Society. Saska- 
toon (Canada), 3-6 Jun 1984). In Proceedings of the Canadian 
Nuclear Society fifth annua! conference. Order Number 
DE91640583. Source: OSTI: NTIS (US Sales Only): INIS 

Decants from Canadian uranium mining and milling tailings areas 
are treated with barium chloride to remove radium-226 prior to 
discharge into the environment. Historically. this has been accom- 
plished in large ponds which provide an opportunity for a 
(Ba.Ra)SO, precipitate to form and subsequently settle. This paper 
describes the development of a new treatment process for these 
radium-226 bearing effluents. This new process differs from con- 
* ventional and other experimental processes in that it involves the 
use of a fluidized bed to facilitate the deposition of a (Ba.Ra)SO, 
co-precipitate on a granular medium of high surface area. The new 
process is able to reduce radium-226 activity levels in treated efflu- 
ent to 10 pCi/L (0.370 Ba/L) or less and has been demonstrated to 
provide radium-226 removal efficiencies consistently ranging from 
90 to 99%. Preliminary data indicate that there is no diminishment 
in efficiency at very low temperatures. In contrast to treatment 
times in the order of days for conventional pond systems and 
house for mechanical stirred tank precipitation/filtration systems, 
the new process is able to achieve these radium removal efficien- 
cies in less than 20 seconds. 


25948 (INIS-mf—12832, pp. 124-126) Tree density on a vege- 
tated uranium mill tailings site and associated estimates of 
Ra-226 in above ground biomass. Kalin, M. (Toronto Univ., ON 
(Canada). Inst. for Environmental Studies); Smith, M.P. Canadian 
Nuclear Society, Toronto, ON (Canada). 1984. 132p. (CONF- 
840613-: 24. annual international conference of the Canadian 
Nuclear Association and the 5. annual conference of the Canadian 
Nuclear Society, Saskatoon (Canada). 3-6 Jun 1984). In Proceed- 
ings of the Canadian Nuclear Society fifth annual conference. 
Order Number DE91640583. Source: OST!: NTIS (US Sales Only); 
INIS. 

The transfer of Ra-226 to the terrestrial pathway will depend on 
the uptake by indigenous species which colonize dry areas of inac- 
tive or abandoned uranium mill tailings sites. The density of 
trembling aspen and white birch, their heights and biomass values, 
have been determined 10 to 15 years after revegetation. In addi- 
tion the percentage composition of the ground cover for herbs, 
shrubs and grasses is evaluated. For aspens of less than 1 m in 
height, the density of 0.0536 trees/m* was considerably higher 
than for birches of the same height with 0.0097 trees/m*. As tree 
heights increase the number of trees/m* decrease to 0.0049 and 
0.0010 respectively for 3 to 4 m tall trees. Trees taller than 4 m 
were rarely found. The ground cover biomass (approximately 125 
g/m*) consisted generally of two types; either shrubs were domi- 
nant or herbs and grasses prevailed. From Ra-226 concentrations 
in different above-ground biomass components and the average 
composition of the vegetation on one square metre, transfer values 
were estimated. Annual transfer by herbal biomass (leaves, herbs 
and grasses) ranged from 330 to 760 pCim*. The standing crop of 
woody biomass was estimated to range from 450 to 1700 pCi/m?. 


25949 (INIS-mf—12867, pp. 19.1-19.3) Status of the Cana- 
dian nuclear fuel waste management program. Lyon, F.B. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. RADIOACTIVE WASTE MAN- 
AGEMENT/research programs; CANADA 


25950 (INIS-mf—12867, pp. 19.11-19.13) Leaching studies of 
low-level radioactive waste forms. Dayal, R. (Brookhaven Na- 
tional Lab., Upton, NY (USA). Nuclear Energy Dept.); Arora, H.; 
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Milian. L.: Clinton. J. Canadian Nuclear Society. Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference. Ottawa 
(Canada). 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI: NTIS (US Sales Only): INIS 

Published in summary form only. LOW-LEVEL RADIOACTIVE 
WASTES ‘leaching: CEMENTS: CESIUM 137: ION EXCHANGE 
MATERIALS: LEACHING: RESEARCH PROGRAMS; STRONTIUM 
85 


25951 (INIS-mf—12867. pp. 19.14-19.17) Leaching perfor- 
mance of simulated decontamination wastes solidified with 
water extendible polyester resin. Habayeb, M.A. (Ontario Hydro 
Research Lab.. Toronto, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada). 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Published in summary form = only. LIQUID WASTES/ 
solidification; LOW-LEVEL RADIOACTIVE WASTES/leaching: DE- 
CONTAMINATION; SOLIDIFICATION: LEACHING; POLYESTERS; 
RADIOACTIVE WASTE PROCESSING 


25952 (INIS-mf-12870, pp. 19.28-19.32) Leaching pertor- 
mance of simulated decontamination wastes solidified with 
water extendible polyester resin. Habayeb, M.A. (Ontario Hydro, 
Toronto, ON (Canada). Research Center). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1985. 6938p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Cs and ® releases from peroxide bicarbonate and Turco 
4521A wastes solidified with water extendible polyester resin have 
been investigated. Results show regardless of type of leachant 
used, both '4Cs and ®°Co cumulative releases from peroxide bi- 
carbonate waste forms were lower than the releases from Turco 
4521A samples. In addition, for all wastes radioactivity releases did 
not vary significantly with leachant composition but were sensitive 
to the ratio of exposed surface area-to-volume of waste form par- 
ticularly during the initial leaching period. 


25953 (INIS-mf-12870, pp. 19.1-19.10) Status of the Cana- 
dian nuclear fuel waste management program. Lyon, R.B 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Nuclear Fuel Waste Management Program is in 
the fifth year of a ten-year generic research and development 
phase. The major objective of this phase of the program is to as- 
sess the basic safety and environmental aspects of the concept of 
isolating immobilized fuel waste by deep underground disposal in 
plutonic rock. The major scientific and engineering components of 
the program, namely immobilization studies, geoscience research, 
and environmental and safety assessment. are well established. 


25954 (INIS-mf—12870, pp. 19.15-19.22) Satety assessment 
of uranium mill tailings: The national uranium tailings pro- 
gram. Harrison, W.C. (Canada Centre for Mineral and Energy 
Technology, Ottawa, ON (Canada)); Halbert, B.E.; Chambers, D.B. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Safe long-term disposal of uranium mill tailings in Canada re- 
quires that decisions be made on the acceptability of future effects 
on the environment and man. The National Uranium Tailings Pro- 
gram has the task of pulling together the scientific understanding of 
long-term behaviour and developing a methodology to predict the 





long-term effects of tailings and thus provide a sound basis for 
these decisions. This paper describes the program and presents re- 
sults from the first phase of the system model development work. 


25955 (INIS-mf—12870, pp. 19.23-19.27) Leaching studies of 
low-level radioactive waste forms. Dayal, R. (Brookhaven Na- 
tional Lab., Upton, NY (USA). Nuclear Energy Dept.); Arora. H.; 
Milian, L.; Clinton, J. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference. Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only): INIS. 

A research program has been underway at the Brookhaven Na- 
tional Laboratory to investigate the release of radionuclides from 
low-level waste forms under laboratory conditions. This paper de- 
scribes the leaching behaviour of Cs-137 from two major low-level 
waste streams, that is, ion exchange bead resin and boric acid 
concentrate, solidified in Portland cement. The resultant leach data 
are employed to evaluate and predict the release behaviour of Cs- 
137 from low-level waste forms under field burial conditions 


25956 (INIS-mf—12870, pp. 8.31-8.33) Resistance/diftusion 
bonding of titanium nuclear fuel waste disposal containers. 
Maak, P. (Ontario Hydro, Toronto, ON (Canada)); Cooper, M. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403—: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Resistance/diffusion bonding has been shown to be a feasible 
and promising approach to the final closure of titanium nuclear fuel 
waste disposal containers. By keeping the bonding temperature be- 
low the fusion temperature of titanium, sound diffusion bonds can 
be made over a wide range of bonding current and process 
conditions without risk of bulk metal contamination and joint embrit- 


tlement. The bonded samples display satisfactory hardness and 
shear properties. Lack of fusion and defects produced by foreign 
objects such as grease, paint and glass beads can be detected 
readily by ultrasonic inspection. 


25957 (INIS-mf—12871, pp. 119-128) Safe, permanent dis- 
posal of nuclear fuel waste. Hancox, W.T. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 246p. (CONF-8705187-: 37. Canadian chemical engineering 
conference (Canadian engineering centennial convention), Montreal 
(Canada), 18-22 May 1987). In Proceedings of the nuclear power 
and fusion programs of the Canadian Nuclear Society. Order 
Number DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 
This paper describes the Canadian concept for safe, permanent 
disposal of nuclear fuel waste deep in plutonic rock of the Canadian 
Shield. The ability of the disposal concept to isolate the wastes is 
then discussed in the light of laboratory and field research results. 
The methodology developed to characterize the hydrogeology of a 
plutonic rock mass is outlined and results obtained from its applica- 
tion to a field site are described. Also highlighted are the Canadian 
field research areas and the Underground Research Laboratory. 


25958 (INIS-mf-12877) Fission product release from de- 
fected nuclear reactor fuel elements. Lewis, B.J. Toronto Univ., 
ON (Canada). Dept. of Chemical Engineering and Applied Chem- 
istry. 1983 133p. Order Number DE91640705. Source: OST!; NTIS 
(US Sales Only); INIS. 

The release of gaseous (krypton and xenon) and iodine radioac- 
tive fission products from defective fuel elements is described with 
a semi-empirical model. The model assumes precursor-corrected 
‘Booth diffusional release’ in the UO2 and subsequent holdup in 
the fuel-to-sheath gap. Transport in the gap is separately modelled 
with a phenomenological rate constant (assuming release from the 
gap is a first order rate process), and a diffusivity constant (assum- 
ing transport in the gap is dominated by a diffusional process). 
Measured release data from possessing various states of defection 
are use in this analysis. One element (irradiated in an earlier ex- 
periment by MacDonald) was defected with a small drilled hole. A 
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second element was machined with 23 slits while a third element 
(fabricated with a porous end plug) displayed through-wall sheath 
hydriding. Comparison of measured release data with calculated 
values from the model yields estimates of empirical diffusion coeffi- 
cients for the radioactive species in the UO>2 (1.56 x 10-'° to 7.30 
x 10-° s~"), as well as escape rate constants (7.85 x 10-7 to 
3.44 x 10-5 s~') and diffusion coefficients (3.39 x 10-5 to 4.88 x 
10-* cm*/s) for these in the fuel-to-sheath gap. Analyses also 
enable identification of the various rate-controlling processes oper- 
ative in each element. For the noble gas and iodine species, the 
rate-determining process in the multi-slit element is ‘Booth diffu- 
sion’; however, for the hydrided element an additional delay results 
from diffusional transport in the fuel-to-heath gap. Furthermore, the 
iodine species exhibit an additional holdup in the drilled element 
because of significant trapping on the fuel and/or sheath surfaces. 
(Abstract Truncated) 


25959 (INIS-mf-12890, pp. 51-60) Composite inorganic- 
organic ion exchangers, their application to the monitoring of 
radioactive water contamination and to the purification of ra- 
dioactive waste waters. Sebesta, F. (Ceske Vysoke Uceni 
Technicke, Prague (Czechoslovakia). Katedra Jaderne Chemie). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Usti nad Labem 
(Czechoslovakia). Dum Techniky. 1990. 186p. Transiation available 
from Nuclear Information Center, 156 16 Prague 5-Zbraslav, 
Czechoslovakia, at US $ 10 per typewritten page. (in Czech). 
(CONF-9009399-: 13. national conference on radionuclides and 
ionizing radiation in water management, Harrachov (Czechosio- 
vakia), 26-27 Sep 1990). in Radionuclides and ionizing radiation in 
water management. Order Number DE91638783. Source: OST]; 
NTIS (US Sales Only); INIS. 

English translation available from Nuclear information Center, 
156 16 Prague 5-Zbrasilav, Czechoslovakia, at US$ 10 per type- 
written page 

Composite ion exchangers containing polyacrylonitrile and one of 
the following inorganic constituents were tested: BaSO, activated 
with Ca, ammonium salt of trinydrogenphosphato-dodecamolybdic 
acid, nickel-potassium doubie hexacyanoferrates(Il), hydrated TiOz2, 
hydrated MnOz, MgO, sodium titanate, synthetic M315 mordenite, 
synthetic Na-Y zeolite, and clinoptilolite. Preconcentration of radio- 
cesium, radiocobalt, and radium was examined for the purposes of 
water contamination monitoring, and removal of '°’Cs and %Sr 
from long-term fuel storage pool water and of °26Ra from brine 
eluates was investigated as a means of purification of liquid ra- 
dioactive wastes. The experiments and results are described. 
(P.A.). 35 refs 


25960 (INIS-mf—12890, pp. 82-87) Decontamination of ra- 
dioactive waters making use of biological processes. 
Tarasova, J. (Energoprojekt, Prague (Czechoslovakia)); Petr, J. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Usti nad Labem 
(Czechoslovakia). Dum Techniky. 1990. 186p. Translation available 
from Nuclear Information Center, 156 16 Prague 5-Zbraslav, 
Czechoslovakia, at US $ 10 per typewritten page. (In Czech). 
(CONF-900939S—: 13. national conference on radionuclides and 
ionizing radiation in water management, Harrachov (Czechosio- 
vakia), 26-27 Sep 1990). In Radionuclides and ionizing radiation in 
water management. Order Number DE91638783. Source: OSTI; 
NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The commercially available MCHBC-12 small chemical-biological 
purification equipment can be used for the treatment of waste wa- 
ters from special laundries and from hygienic closures. Waste water 
is pumped into a crude water reservoir, wherefrom it is pumped 
into the activation tank at a flow rate of 0.14 l/s. The activation tank 
is aerated to ensure intensive biological mineralization of organic 
substances. The activation space is connected to a decantation 
tank, wherefrom the water passes by overflow into a mixing tank, 
where it is mixed with chemicals. After treatment, water is fed to 
the last tank where separation takes place, and the clean water 
flows out via a spillway. Above the decantation and separation 
tanks are installed submersible pumps serving recirculation of the 


ERA Vol. 16, No. 10 63 





05 NUCLEAR FUELS 
0520 Waste Management 


biological sludge or its pumping for additional processing. Sponta- 
neous thickening takes place, the decanted water overflows back 
into the feeding tank, and in several weeks, the concentrated 
sludge is pumped off the treatment plant and disposed of. The 
whole equipment is a closed unit deaerated through a piping. Tech- 
nical parameters of the equipment are given. (P.A.). 1 tab., 7 refs. 


25961 (INIS-SU-257, pp. 27-28) Actinide recovery from 
radioactive liquid wastes produced by ENEA experimental fab- 
rication and reprocessing plants by CMPO. Casarci, M. 
(Comitato Nazionale per I'Energia Nucleare, Rome (ltaly)); Gas- 
parini, G.M.; Grossi, G. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. 2 refs. ACTINIDE COMPLEXES/solvent extraction; 
LIQUID WASTES/radioactive waste processing: BENCH-SCALE 
EXPERIMENTS; FUEL FABRICATION PLANTS; FUEL REPRO- 
CESSING PLANTS; ORGANIC NITROGEN COMPOUNDS; 
ORGANIC PHOSPHORUS COMPOUNDS 


25962 (INIS-SU-257, pp. 35-36) Activity of waste 
from VVER-1000 spent tuel reprocessing. Matveev, L.V. 
(Vsesoyuznyj Nauchno-lssledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Rogozhkin, V.Yu. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89. Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. RADIOACTIVE WASTES/activity levels: RA- 
DIOACTIVE WASTES/radioactivity; FISSION PRODUCTS; FUEL 
CYCLE; RADIOACTIVITY; REPROCESSING; SPENT FUELS; 
TIME DEPENDENCE; WWER-5 REACTOR 


25963 (INIS-SU-—257, pp. 339) Precipitation and solvent 
extraction of uranium (6) by mew _ phosphorus-nitrogen- 
containing reagents. Yazenko, V.A. (Ural’skij Politekhnicheskij 
Inst., Sverdiovsk (USSR)); Bagreev, V.V.; Kardivarenko, L.M.; 
Machulskii, V.A.: Paviovich, O.N. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. HIGH-LEVEL RADIOACTIVE WASTES’ 
radioactive waste processing: URANYL COMPOUNDS’ 
precipitation, URANYL COMPOUNDS /solvent extraction; ALU- 
MINIUM COMPOUNDS; CADMIUM COMPOUNDS; CALCIUM 
COMPOUNDS; IRON COMPOUNDS; LITHIUM COMPOUNDS; 
ORGANIC NITROGEN COMPOUNDS; PHOSPHORUS COM- 
POUNDS: RARE EARTH COMPOUNDS; REAGENTS; SULFURIC 
ACID; PRECIPITATION 


25964 (LA-UR-91-162) incineration and incinerator ash 
processing. Blum, T.W. Los Alamos National Lab., NM (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-911040-3: 
International waste management conference, Seoul (Korea, Repub- 
lic of), 21-26 Oct 1991). Order Number DE91007394. Source 
OSTI; NTIS; INIS; GPO Dep. 

Parallel small-scale studies on the dissolution and anion ex- 
change recovery of plutonium from Rocky Flats Plant incinerator 
ash were conducted at the Los Alamos National Laboratory and at 
the Rocky Fiats Plant. Results from these two studies are discussed 
in context with incinerator design considerations that might help to 
mitigate ash processing related problems. 11 refs.. 1 fig., 1 tab. 


25965 (LA-UR-91-163) Nuclear waste processing based on 
FOOF and KrF>. Kim, K.C.; Blum. T.W. Los Alamos National Lab.., 
NM (United States). [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-911040-2: International waste management conference, 
Seoul (Korea, Republic of). 21-26 Oct 1991). Order Number 
DE91007395. Source: OSTI; NTIS; INIS: GPO Dep. 

A class of oxygen fluoride compounds and krypton difluoride 
show great promise in recovering and purifying plutonium and other 
actinides from nuclear waste and residues. Since 1983, a signifi- 
cant effort has been expended in three main areas of research; one 
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area is the characterization of the reactive species and the fluori- 
nation reaction chemistry with various actinides. The second area 
is to develop efficient production methods for the active chemicals. 
The third area is actually in demonstrating application of these fluo- 
rinating agents to actinides recovery and purification. Substantial 
progress has been made in all three areas and some of the high- 
lights in their research effort is discussed. 11 refs., 2 figs., 2 tabs. 


25966 (LA-UR-91-2077) An HMS/TRAC analysis of a high- 
level radioactive waste tank. Travis, J.R. (Science Applications 
International Corp., San Diego. CA (USA)); Nichols, B.D.; Spore, 
J.W.; Wilson, T.L. Los Alamos National Lab., NM (United States). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910817—14: 11. 
international conference on structural mechanics in reactor technol- 
ogy, Tokyo (Japan), 18-23 Aug 1991). Order Number DE91014597. 
Source: OSTI; NTIS; INIS; GPO Dep. 

It has been observed that a high-level radioactive waste tank 
generates quantities of hydrogen and nitrous oxide mixtures that 
are potentially well within flammability limits. These gases are pro- 
duced from chemical and nuclear decay reactions in a slurry of 
radioactive waste material. The slurry is covered by a thick crust 
composed of sodium nitrate and nitrite salts. Significant amounts of 
the combustible and reactant gases are produced over a 3- to 4- 
month period before the crust ruptures and the gases are vented 
into the air cover gas space above the crust. Postulating an igni- 
tion of the hydrogervnitrous oxide/air mixture after this venting into 
the cover gas, we have calculated the pressure and temperature 
loading on the double-walled waste tank with the three- 
dimensional, time-dependent fluid dynamics coupled with chemical 
kinetics HMS (Hydrogen Mixing Studies) computer code. The 
waste tank has a ventilation system designed to maintain a slight 
negative gage pressure during steady-state operation. We have 
modeled the ventilation system with TRAC (the Transient Reactor 
Analysis Code), and we have coupled these two best-estimate ac- 
cident analysis tools to provide the ventilation response to pressure 
and temperatures generated by the hydrogen burn. Significant 
pressures are produced by this event, and the threat to the tank’s 
integrity currently is being evaluated. 3 refs., 4 figs. 


25967 (LA-UR-91-2196) Advanced high brightness ion rf 
accelerator applications in the nuclear energy. Jameson, R.A. 
Los Alamos National Lab., NM (United States). [1991]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9106260—1: Symposium on high bright- 
ness beams for advanced accelerator applications, College Park, 
MD (United States), 6-7 Jun 1991). Order Number DE91016075. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The capability of modern rf linear accelerators to provide intense 
high quality beams of protons, deuterons, or heavier ions is open- 
ing new possibilities for transmuting existing nuclear wastes, for 
generating electricity from readily available fuels with minimal resid- 
ual wastes, for building intense neutron sources for materials 
research, for inertial confinement fusion using heavy ions, and for 
other new applications. These are briefly described, couched in a 
perspective of the advances in the understanding of the high bright- 
ness beams that has enabled these new programs. 32 refs., 2 figs. 


25968 (LA-UR-91-2546) Safeguards for long-term manage- 
ment of radioactive waste. Pillay, K.K.S. Los Alamos National 
Lab., NM (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910774—42: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016306. Source: OSTI; NTIS; GPO 
Dep. 

In nuclear material safeguards parlance radioactive wastes are 
“measured discards.” However, the accumulation of large amounts 
of fissile materials in wastes over a period of time can be a safe- 
guards concern like waste inventories in the US, which may 
contain more than 10 Mt of fissile materials. In addition to conven- 
tional radioactive waste forms, such as_ high-level wastes, 
transuranic wastes, and low-level wastes, spent nuclear fuel from 
commercial fuel cycles is now considered a radioactive waste form 
in the US. Spent nuclear fuels, placed in underground repositories, 





have the potential to become plutonium mines of the future and at- 
tractive targets for diversion or theft because of their valuable 
material content and decreasing radioactivity. In the context of 
present strategies for the disposal of these radioactive waste 
forms, this paper identifies some of the domestic and international 
safeguards issues relevant to the various proposed scenarios for 
the long-term management and permanent disposal of radioactive 
wastes in geologic repositories. Present knowledge of inventories 
is presented to illustrate the enormity of the problem of verifying 
special nuclear material contents of waste inventories in the US 
Good materials management practices during the disposal phase 
of nuclear wastes should have elements to address issues that are 
identified here. 12 refs., 2 tabs 


25969 (LA-UR-91-2600-Vol.1) Closure certification report: 
TA-35 TSL-125 surface impoundment: Volume 1. Los Alamos 
National Lab., NM (United States); Benchmark Environmental 
Corp., Albuquerque. NM (United States). 31 Jul 1991. 342p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE91016490. Source: OSTI 
NTIS; INIS: GPO Dep. 

This closure report documents closure activities for the TA-35 
TSL-125 surface impoundment and associated structures at Los 
Alamos National Laboratory (the Laboratory). Prior to formal ap- 
proval of the closure plan, the decision was made to proceed with 
closure activities to prevent any further releases from the site 
following informal discussions with New Mexico Environment De- 
partment (NMED) personnel. The closure plan is a revision of the 
previously submitted draft dated July 1988. Clean closure of the 
TSL-125 site was accomplished through: Removal and proper dis- 
posal of all wastes contained within the surface impoundment 
system: Decontamination and/or removal and proper disposal of 
the surface impoundment, its associated structures, and contami- 
nated soil underlying the impoundment area; Sampling and 
analysis of soil to determine the presence and concentrations of 
any hazardous constituents remaining in the soil at the TSL-125 
site; and Demonstration through a risk assessment that any con- 
stituents remaining in the soil at the TSL-125 site pose no threat to 
human health and the environment. Ali remaining soil concentra- 
tions of hazardous constituents were below health-based 
action levels. Analytical results indicated that benzidine, 
n-nitrosodimethylamine, and n-nitrosodi-n-propylamine were not de- 
tected at or above their limits of quantitation and beryllium was not 
present at or above its laboratory detection limit. However, the lim- 
its of quantitation and detection for these constituents were greater 
than their calculated health-based action levels. To demonstrate 
that these constituents were not present, historical data was re- 
searched and it was determined that the constituents were not 
utilized at the Building 125 site. 4 refs., 8 figs., 1 tab. 


25970 (LA-UR-91-2600-Vol.2) Closure certification report: 
TA-35 TSL-125 surface impoundment: Volume 2. Los Alamos 
Nationa! Lab., NM (United States); Benchmark Environmental 
Corp., Albuquerque, NM (United States). 31 Jul 1991. 462p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE91016491. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report summarizes the actions that were taken to clean close 
the TA-35 TSL-125 surface impoundment Building 125 is used for 
developing electron guns and related laser assemblies/equipment 
for a Laser Technology Research Program at the Laboratory. There 
is no permanent outtall from the surface impoundment; however 
the impoundment accidentally overtopped on December 3, 1986 
spilling an unknown volume of insulating oil and water into Ten Site 
Canyon. Sandbags were installed around the surface impoundment 
on June 25, 1988, to provide additional freeboard in the impound- 
ment and reduce the risk of overtopping during a precipitation 
event. On July 1, 1988, the impoundment again overtopped releas- 
ing an unknown volume of insulating oil and water. Actions taken 
include removal of waste from the surface impoundment and its 
associated structures, decontamination of the floor trough and pip- 
ing inside Building 125, grouting of the piping connecting the floor 
drain/trough system to the impoundment, decontamination, re- 
moval, and disposal of the impoundment liner and sandbags lining 
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the top of the impoundment. and removal and disposal of contami- 
nated soil underlying the impoundment area. Procedures followed 
to verity that clean closure objectives have been met are also doc- 
umented in this report. Initial verification was performed through an 
extensive soil sampling and analysis program. 


25971 (LBL-PUB-3092) Guidelines for generators of haz- 
ardous chemical waste at LBL and Guidelines for generators 
of radioactive and mixed waste at LBL: Draft. Lawrence Berke- 
ley Lab.. CA (United States). Jul 1991. 63p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE91016244. Source: OST!: NTIS: INIS: GPO Dep. 

The purpose of this document is to provide the acceptance crite- 
ria for the transfer of hazardous chemical. radioactive, and mixed 
waste to Lawrence Berkeley Laboratory's (LBL) Hazardous Waste 
Handling Facility (HWHF). These guidelines describe how a gener- 
ator of wastes can meet LBL's acceptance criteria for hazardous 
chemical, radioactive, and mixed waste. 9 figs 


25972 (LBL-PUB-3093) Guidelines for Waste Accumulation 
Areas (WAAs): Draft. Lawrence Berkeley Lab.. CA (United 
States). Jul 1991. 36p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE91016243. Source: OST!; NTIS; INIS: GPO Dep. 

The purpose of this document is to set conditions for establish- 
ing and maintaining areas for the accumulation of hazardous waste 
at LBL. Areas designed for accumulation of these wastes in quanti- 
ties greater than 100 kg (220 Ib) per month of solid waste or 55 
gallons per month of liquid waste are called Waste Accumulation 
Areas (WAAs). Areas designed for accumulation of wastes in 
smaller amounts are called Satellite Accumulation Areas (SAAs). 
This document provides guidelines for employee and organizational 
responsibilities for WAAs; constructing a WAA; storing waste in a 
WAA; operating and maintaining a WAA, and responding to spills 
in a WAA. 4 figs 


25973 (NSS-R-188) HARPHRQ: a geochemical speciation 
program based on PHREEQE. Brown, P.L. (Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia)); 
Haworth, A.; Shariland, S.M.; Tweed, C.J. United Kingdom Nirex 
Ltd., Harwell (United Kingdom). Jan 1991. 29p. Order Number 
DE91640721. Source: OSTI; NTIS (US Sales Only); INIS. 

HARPHRO is a geochemical speciation program developed at 
Harwell and based on the U.S. Geological Survey code 
PHREEQE. HARPHRO (version 1.0) maintains all the capabilities 
of the original PHREEQE, and in addition provides the following: (i) 
an option of a ‘truncated’ Davies method of ionic strength correc- 
tion; (ii) the ability to fix the pH of a solution at a given value 
throughout a simulation; (iii) finite minerals accounting; and (iv) a 
separate module which gives a wide number of options for sorption 
models, including simple ion exchange and a triple layer model. 
The code has been extensively tested against other similar codes 
and experimental results where possible. The HARPHRQ coding 
has also been modified such that it meets the ANSI standards, 
thus improving the portability of the code. (author). 


25974 (NUKEM-FuE-91004) International experience in 
conditioning spent fuel elements. Final report. Ashton, P. 
Nuklear-Chemie und -Metallurgie GmbH (NUKEM), Aizenau (Ger- 
many). Apr 1991. 219p. (in German). Contract BMU SR 467;BMU 
SR 2016. Order Number DE91523179. Source: OST; NTIS (US 
Sales Only); INIS 

The purpose of this report is to compile and present in a clear 
form international experience (USA, Canada. Sweden, FRG, UK, 
Japan, Switzerland) gained to date in conditioning spent fuel ele- 
ments. The term conditioning is here taken to mean the handling 
and packaging of spent fuel elements for short- or long-term stor- 
age or final disposal. Plants of a varying nature fall within this 
scope, both in terms of the type of fuel element treated and the 
plant purpose eg. experimental or production plant. Emphasis is 
given to plants which bear some similarity to the concept developed 
in Germany for direct disposa! of spent fuel elements. Worldwide, 
however, relatively few conditioning plants are in existence or have 
been conceived. Hence additional plants have been included where 
aspects of the experience gained are also of relevance eg. plants 
developed for the consolidation of spent fuel elements. (orig/HP). 
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25975 (NUREG-1439) Staff technical position on regula- 
tory considerations in the design and construction of the 
exploratory shaft facility. Gupta. D.: Peshel. J.: Bunting. J. Nu- 
clear Regulatory Commission. Washington. DC (United States) 
Div. of High-Level Waste Management. Jul 1991. 49p. Sponsored 
by Nuclear Regulatory Commission. Washington. DC (United 
States). Source: OSTI: NTIS: INIS: GPO 

The staff of the US Nuclear Regulatory Commission has prepared 
this staff technical position for the purpose of compiling and further 
clarifying previous staff positions on regulatory considerations in 
the design and construction of the exploratory shaft facility (ESF) 
(The US Department of Energy (DOE) now reters to the ESF as 
the “exploratory studies facility.” DOE's change in terminology does 
not affect the positions taken in this guidance.) This document lists 
the key regulations in 10 CFR Part 60 that should be considered in 
the design and construction of the ESF and presents the staff posi- 
tion statements and corresponding discussions. 13 refs., 1 fig. 


25976 (NUREG/CR-5601) Effect of pH on the release of 
radionuclides and chelating agents from cement-solidified de- 
contamination ion-exchange resins collected from operating 
nuclear power stations. Mclsaac. C.V. (EG and G Idaho. Inc., 
Idaho Falls, ID (USA)); Akers. D.W.: McConnell, J.W. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Engineering: EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jun 1991. 313p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570 
(EGG-2605). Source: OSTI: NTIS; INIS; GPO 

Data are presented on the physical stability and leachability of 
radionuclides and chelating agents from cement-solidified decon- 
tamination ion-exchange resin wastes collected from two operating 
commercial light water reactors. Small-scale waste—form specimens 
collected during solidifications pertormed at the Brunswick Steam 
Electric Plant Unit 1 and at the James A. FitzPatrick Nuclear Power 
Station were leach-tested and subjected to compressive strength 
testing in accordance with the Nuclear Regulatory Commission's 
“Technical Position on Waste Form” (Revision 1). Samples of un- 
treated resin waste collected from each solidification vessel before 
the solidification process were analyzed for concentrations of ra- 
dionuclides. selected transition metals, and chelating agents to 
determine the quantities of these chemicals in the waste-form 
specimens. The chelating agents included oxalic, citric, and picol- 
inic acids. In order to determine the effect of leachant chemical 
composition and pH on the stability and leachability of the waste 
forms, waste-form specimens were leached in various leachants. 
Results of this study indicate that differences in pH do not affect 
releases from cement-solidified decontamination ion-exchange 
resin waste forms, but that differences in leachant chemistry and 
the presence of chelating agents may affect the releases of ra- 
dionuclides and chelating agents. Also, this study indicates that the 
cumulative releases of radionuclides and chelating agents are simi- 
lar for waste- form specimens that decomposed and those that 
retained their general physical form. 36 refs., 60 figs., 28 tabs. 


25977 (NUREG/CR-5614) Pertormance of intact and par- 
tially degraded concrete barriers in limiting fluid flow. Walton, 
J.C. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); Seitz, R.R. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering: EG and G Idaho, Inc., Idaho Falls. ID (United 
States). Jul 1991. 56p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG-2614). Source: OSTI; NTIS; INIS; GPO. 

Concrete barriers will play a critical role in the long-term isolation 
of low-level radioactive wastes. Over time the barriers will degrade, 
and in many cases, the fundamental processes controlling pertor- 
mance of the barriers will be different for intact and degraded 
conditions. This document examines factors controlling fluid flow 
through intact and degraded concrete disposal facilities. Simplified 
models are presented fro predicting build up of fluid above a vault; 
fluid flow through and around intact vaults, through flaws in coat- 
ings/liners applied to a vault, and through cracks in a concrete 
vault; and the influence of different backfill materials around the 
outside of the vault. Example calculations are presented to illus- 
trate the parameters and processes that influence fluid flow. 46 
rets., 49 figs., 2 tabs. 
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25978 (OH-84-380-K) Borehole sealing literature review of 
performance requirements and materials. Piccinin. D.:; Hooton, 
R.D. Ontario Hydro, Toronto. ON (Canada). Research Center. Feb 
1985. 37p. Order Number DE91642688. Source: OSTI: NTIS (US 
Sales Only): INIS 

To ensure the safe disposal of nuclear wastes. all potential path- 
ways for radionuclide release to the biosphere must be effectively 
sealed. This report presents a summary of the literature up to Au- 
gust 1982 and outlines the placement. mechanical property and 
durability-stability requirements for borehole sealing. An outline of 
the materials that have been considered for possible use in bore- 
hole sealing is also included. Cement grouts are recommended for 
further study since it is indicated in the literature that cement 
grouts offer the best opportunity of effectively sealing boreholes 
employing present technology. However, new and less well known 
materials should also be researched to ensure that the best possi- 
ble borehole plugging system is developed. 78 refs. 


25979 (OH-85-13-K) Design considerations for sealing the 
shafts of a nuclear fuel waste disposal vault. Mortazavi, M.H.S.: 
Chan. H.T.; Radhakrishna, H.S. Ontario Hydro, Toronto, ON 
(Canada). Research Center. May 1985. 78p. Order Number 
DE91642690. Source: OSTI; NTIS (US Sales Only); INIS. 

The shafts in an underground disposal system, which constitute 
potential pathways between the disposal vault and the biosphere, 
should be effectively sealed if the system is to pertorm as a hydro- 
dynamic and geochemical barrier for the safe containment of 
nuclear fuel waste. In the design of the shaft backfill, consideration 
should be given to ensure that the backfill and the backfilV/rock in- 
terface remain intact. Design-related problems. including critical 
pathways for the transport or radionuclides, configuration of shaft 
backfill and its functional requirements, the state of stress in a 
backfilled shaft with particular emphasis on the arching and load 
transfer phenomenon are discussed in this report. 


25980 (ORNL/TM—11877) Oak Ridge National Laboratory 
Nonradiological Wastewater Treatment Plant optimization re- 
port. Kent, T.E.; Scott, C.B.; Maddox, J.J.; Peterson, D.J.; Barton, 
P.T. Oak Ridge National Lab.. TN (United States). Jun 1991. 77p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91016820. Source: 
OSTI: NTIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL), in Oak Ridge, Ten- 
nessee, is operated by Marietta Energy Systems, Inc. for the 
United States Department of Energy (DOE). For many years, non- 
radiological process wastewater streams which mainly consist of 
once-through cooling water underwent little or no treatment and 
were discharged directly to White Oak Creek (WOC). However, 
since the non-radiological process waste streams could potentially 
contain small quantities of organic and heavy metal pollutants, it 
was determined by the US Environmental Protection Agency (EPA) 
and the Tennessee Department of Health and Environment (TDHE) 
that the discharge of many of the process waste streams into 
WOC was not in compliance with state and federal environmental 
regulations. The Non-radiological Wastewater Treatment Project 
(NRWTP) was conceived as a means of collecting and treating 
non-radiological process wastewaters from a variety of outfalls and 
complying with the Clean Water Act's National Pollutant discharge 
elimination system (NPDES) regulations. The facility has operated 
under a one year evaluation period as specified in the NPDES per- 
mit. During the evaluation period, operation of the plant has been 
monitored and adjusted to optimize treatment performance. This 
report is intended to provide documentation of efforts to evaluate 
and optimize NRWTP performance and present the results ob- 
tained for submittal to the TDHE and EPA. 5 refs., 5 figs., 22 tabs. 


25981 (ORNL/tr-91/17) Method for electrolytic decontami- 
nation of radioactive contaminated metals. Tanaka, Akio 
(Hitachi Plant Construction Co., Inc., Chiyoda-ku, Tokyo (JP)); 
Horita, Masami; Onuma, Tsutomu; Kato, Koji. Oak Ridge National 
Lab., TN (United States). [1991]. 7p. Translation of Japanese 
Patent Application 1987-37719 filed November 16, 1981, published 
August 13, 1987. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91017641. Source: OSTI; NTIS; INIS; GPO Dep. 





The invention relates to an electrolytic decontamination method 
for radioactive contaminated metals. The contaminated sections are 
eluted by electrolysis after the surface of a piece of equipment used 
with radioactive substances has been immersed in an electrolyte 
Metal contaminated by radioactive substances acts as the anode. 


25982 Process tor direct conversion of reactive metals to 
glass. Rajan, J.B.; Kumar, R.; Vissers, D.R. To Dept. of Energy. 
16 Nov 1988. USA Patent patent application 7-271,967. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91016850. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document discovers a method of handling highly radioactive 
alkali metal that is low in cost, relatively simple to control, easily 
adapted to continuous production that produces a product in a sta- 
ble disposable form and at the same time provides a minimum 
release of radioactivity. Radioactive alkali metal is introduced into a 
cyclone reactor in droplet form by an aspirating gas. In the cyclone 
metal reactor the aspirated alkali metal is contacted with silica 
powder introduced in an air stream to form in one step a glass. 
The sides of the cyclone reactor are preheated to ensure that the 
initial glass formed coats the side of the reactor forming a protec- 
tive coating against the reactants which are maintained in excess 
of 1000°C to ensure the formation of glass in a single step. 1 fig. 


25983 (PNL-7611) Engineering-scale test 4: In situ vitrifi- 
cation of toxic metals and volatile organics buried in INEL 
soils. Shade, J.W. (Pacific Northwest Lab., Richland, WA (USA)); 
Tixier, J.S.; Farnsworth, R.K.; Charboneau, B.L. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1991. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91015486. Source: OSTI; NTIS; 
GPO Dep. 

An engineering-scale in situ vitrification (ISV) test was conducted 
on soils containing a mixture of buried waste materials expected to 
be present at the Idaho National Engineering Laboratory (INEL) 
subsurface disposal area (SDA). The test was part of a Pacific 
Northwest Laboratory (PNL) program to assist INEL in treatability 
studies of the potential application of ISV to mixed transuranic 
wastes at the INEL SDA. The purpose of this test was to deter- 
mine the feasibility of using ISV to vitrify soils containing a mixture 
of buried hazardous heavy metals (Ag, As, Ba, Cd, Cr, Hg, Pb, 
Se), with stainless and carbon steels, nonhazardous combustibles, 
and organics in the form of cemented sludge/grease mixtures. Spe- 
cific objectives included determining the destruction and removal 
efficiency of hazardous volatile organics, determining the distribu- 
tion of hazardous heavy metals between vitrified components, 
soils, and the ISV off-gas system, determining the leachability of 
the vitrified product, and evaluating electrode coatings. Actual site 
soil from INEL was used in the test and a basalt block was placed 
at a depth of 66 cm (26 in.) below the soil surface. The basalt was 
included to simulate basalt iayers below the SDA and to evaluate 
bonding of the glass to basalt and possible contaminant transport 
into the basalt. 5 refs., 11 figs., 13 tabs. 


25984 (PNL-7729) Materials selection for process equip- 
ment in the Hanford waste vitrification plant. Elmore, M.R.; 
Jensen, G.A. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1991. 81p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE91016932. Source: OSTI; NTIS; GPO Dep. 

The Hanford Waste Vitrification Plant (HWVP) is being designed 
to vitrify defense liquid high-level wastes and transuranic wastes 
stored at Hanford. The HWVP Functional Design Criteria (FDC) re- 
quires that materials used for fabrication of remote process 
equipment and piping in the facility be compatible with the ex- 
pected waste stream compositions and process conditions. To 
satisty FDC requirements, corrosion-resistant materials have been 
evaluated under simulated HWVP-specific conditions and recom- 
mendations have been made for HWVP applications. The materials 
recommendations provide to the project architec/engineer the best 
available corrosion rate information for the materials under the 
expected HWVP process conditions. Existing data and sound engi- 
neering judgement must be used and a solid technical basis must 
be developed to define an approach to selecting suitable construc- 
tion materials for the HWVP. This report contains the strategy, 
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approach, criteria, and technical basis developed for selecting ma- 
terials of construction. Based on materials testing specific to HWVP 
and on related outside testing, this report recommends for con- 
structing specific process equipment and identifies future testing 
needs to complete verification of the performance of the selected 
materials. 30 refs., 7 figs., 11 tabs. 


25985 (PNL-7734) Use of the TRUEX process for the pre- 
treatment of neutralized cladding removal waste (NCRW) 
sludge: Results of a design basis experiment. Swanson, J.L. 
Pacific Northwest Lab., Richland. WA (United States). Jul 1991. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016497. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of an experiment designed to 
demonstrate the feasibility of a sludge dissolution/solvent extraction 
process to separate transuranic elements from the bulk compo- 
nents of Hanford neutralized cladding removal waste (NCRW) 
sludge. Such a separation would allow the bulk of the waste to be 
disposed of as low-level waste, which is much less costly than ge- 
ologic disposal as would be required for the waste in its current 
form. The results indicate that the proposed process is well suited 
to meet the desired objectives. A composite sample of NCRW 
sludge taken from Tank 103-AW in 1986 was dissolved in nitric 
acid at room temperature. Dissolution of bulk components and all 
radionuclides was >95% complete; thus, <5% of the bulk compo- 
nents will require geologic disposal. The TRUEX (TRansUranium 
EXtraction) solvent extraction process gave very good separation 
of the transuranic from the bulk components of the waste. 


25986 (PNL-7740) An overview of regulatory issues that 
affect the development of new waste treatment technologies. 
Kuusinen, T.L.; Siegel, M.R.; Williams, T.A.; Powell, J.A. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1991. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE91016054. Source: 
OSTI; NTIS; GPO Dep. 

The development of new and innovative waste treatment tech- 
nologies can significantly benefit the U.S. Department of Energy's 
(DOE) environmental restoration and waste management program. 
New technologies are expected to facilitate faster, better, cheaper, 
and safer remediation of existing waste problems. To encourage 
and direct the development of new waste treatment and manage- 
ment technologies, DOE established a research, development, 
demonstration, testing, and evaluation (RDDT&E) program. The 
RDDT&E program is managed by DOE's Office of Technology De- 
velopment. The development, acceptance, and application of new 
technologies involves more than simply technical problems. If the 
best new technologies are to be applied in the fastest and most 
cost-effective manner possible, DOE must consider regulatory fac- 
tors early and often in the technology development process. This 
report presents a number of regulatory issues that are relevant to 
any program intended to encourage the development of new waste 
treatment and management technologies. The report was prepared 
by Pacific Northwest Laboratory. 38 rets., 6 figs., 2 tabs. 


25987 (PNL-7774) One-dimensional human intrusion anal- 
ysis of the paleozoic aquifer, as part of the site suitability 
eftort at Yucca Mountain, Nevada. McGraw, M.A.; Burdick, K.W.; 
Eslinger, P.W. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1991. 24p. Sponsored by USDOE,. Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91016943. Source: OSTI; NTIS; GPO Dep. 

A programmatic need was identified by the US Department of 
Energy, through the Office of Civilian Radioactive Waste Manage- 
ment, for a preliminary “site suitability” performance assessment for 
the Yucca Mountain site. The effort is designed to integrate field, 
laboratory, and modeling information to identify key technical 
issues that need to be addressed and determine which field pa- 
rameters are important during site characterization. This report 
examines one-dimensional transport of radionucidies in the Paleo- 
zoic aquifer. The problem is based on a human intrusion scenario 
which introduces a point source of radionuclides directly into the 
aquifer. This effort is only one part of the larger site suitability ef- 
fort. 10 refs., 2 figs., 10 tabs. 
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25988 (PNL-SA-18496) Small lysimeters tor documenting 
arid site water balance. Waugh, W.J. (Chem-Nuclear Geotech, 
Inc., Grand Junction, CO (USA)): Thiede, M.E.; Cadwell, L.L.: Gee, 
G.W.; Freeman, H.D.; Sackschewsky, M.R.: Relyea, J.F. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1991. 10p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract ACO6-76RL01830 ;AC07-861D12584. (CONF-910794—3: 
International symposium on lysimetry, Honolulu, H! (United States), 
23-25 Jul 1991). Order Number DE91015537. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Small weighing lysimeters consisting of plastic pipes with lifting 
and drainage fittings were installed at the arid US DOE Hanford 
Site in southeastern Washington State to conduct factorial experi- 
ments comparing the influences of various waste site cover 
designs on soil water balance. Results of a comparison of erosion 
control designs indicate that gravel can be mixed into the soil sur- 
face to control soil loss without influencing the water balance. In 
contrast, an equivalent amount of gravel applied as a surface 
mulch suppressed evapotranspiration resulting in increased storage 
and drainage. Only slight differences were observed in a compari- 
son of storage changes in the small-tube lysimeters and adjacent 
large weighing lysimeters. Soil temperature curves for small-tube 
lysimeters and nearby soil profiles converged after insulation col- 
lars were installed. 17 refs., 6 figs. 


25989 (PNL-SA-19768) Materials balance area Custodian 
Pertormance Evaluation Program at PNL. Dickman, D.A. Pacific 
Northwest Lab., Richland. WA (United States). Jul 1991. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-910774—20: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans. LA 
(United States), 28-31 Jul 1991). Order Number DE91015808. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The material balance area (MBA) custodian has primary respon- 
sibility for contro! and accountability of nuclear material within an 
MBA. In this role, the custodian operates as an extension of the fa- 
cility material control and accountability (MC&A) organization. To 
effectively meet administrative requirements and protection needs, 
the custodian must be fully trained in all aspects of MC&A related 
to the MBA, and custodian performance must be periodically evalu- 
ated. DOE Policy requires that each facility provide for a program 
which assures that each facility provide for a program which as- 
sures that personne! performing MC&A functions are (1) trained 
and/or qualified to perform their duties and responsibilities and (2) 
knowledgeable of requirements and procedures related to their 
functions. The MBA Custodian Performance Evaluation Program at 
PNL uses a variety of assessment techniques to meet this goal, in- 
cluding internal and independent MBA audits, periodic custodian 
testing, conduct of limited scope performance tests, daily monitor- 
ing of MC&A documentation, and reviewing custodian performance 
during physical inventories. The data collected from these sources 
is analyzed and incorporated into an annual custodian performance 
evaluation document, given to each custodian and line manage- 
ment. Development of this program has resulted in significantly 
improved custodian performance and a marked decrease in finding 
and observations identified during MBA audits. 


25990 (SAND-—90-0253) A boundary integral equation 
method for steady two-dimensional flow in partially saturated 
media: Yucca Mountain Site Characterization Project. Martinez, 
M.J.; McTigue, D.F. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1991. 58p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE91016056. Source: OSTI; NTIS; GPO Dep. 

The governing equation for steady flow in a partially saturated, 
porous medium can be written in a linear form if one adopts a 
hydraulic conductivity function that is exponential in the capillary- 
pressure head. The resulting linear field equation is well suited to 
numerical solution by the boundary integral equation method 
(BIEM). The exponential conductivity function is compared to a 
more complex form often assumed for tuffs, and is found to be a 
reasonable approximation over limited ranges of pressure head. A 
computer code based on the BIEM is described and tested. The 
BIEM is found to exhibit quadratic convergence with element size 
reduction on smooth solutions and on singular problems, if mesh 
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grading is used. Agreement between results from the BIEM code 
an a finite-element code that solves the fully nonlinear problem is 
excellent. and is achieved at a substantial advantage in computer 
processing time. 26 refs., 23 figs., 8 tabs. 


25991 (SAND-90-1147) Development and validation of a 
predictive technology for creep closure of underground rooms 
in salt. Munson, D.E. (Sandia National Labs., Albuquerque, NM 
(United States)); DeVries, K.L. Sandia National Labs., Albu- 
querque, NM (United States). Jul 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00788. (CONF-910907—1: 7. international congress on rock 
mechanics, Aachen (Germany), 16-20 Sep 1991). Order Number 
DE91015649. Source: OST]; NTIS; INIS; GPO Dep. 

Because of the concern for public health and safety, when 
compared to normal engineering practice, radioactive waste reposi- 
tories have quite unusual requirements governing performance 
assessment. In part, performance assessment requires prediction 
of time-dependent or creep response of the repository hundreds to 
thousands of years into the future. In salt. one specific need is to 
predict, with confidence, the time at which the repository rooms 
creep closed sufficiently to encapsulate the waste and seal the 
repository. Thus, a major task of the Waste Isolation Pilot Plant 
(WIPP) Program is to develop and validate this predictive technol- 
ogy to calculate creep of repository rooms in the bedded salt 
deposits of Southeastern New Mexico. 19 refs., 15 figs., 2 tabs. 


25992 (SAND—90-1656) Deep geologic disposal in the 
United States: The Waste Isolation Pilot Plant and Yucca 
Mountain projects. Lynch, R.W.; Hunter, R.L.; Anderson, D.R.; 
Bingham, F.W.; Covan, J.M.; Hohnstrieter, G.F.; Hunter, T.O.; 
Klett, R.D.; Ryder, E.E.; Sanders, T.L.; Weart, W.D. Sandia Na- 
tional Labs., Albuquerque, NM (United States). May 1991. 66p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91015650. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Atter examining a number of alternatives for the disposal of 
spent nuclear fuel and transuranic and high-level radioactive waste, 
the United States determined that the two most promising options 
tor disposal were in mined geologic repositories or in seabed sedi- 
ments. After several years of experiments and studies, the 
subseabed program was suspended. However, two possible sites 
for a geologic repository were selected for more study and even- 
tual development if their suitability is demonstrated. The United 
States Department of Energy is evaluating the disposal of high- 
level waste and commercially generated spent fuel at Yucca 
Mountain, Nevada, and the disposal of defense-generated 
transuranic waste at the Waste Isolation Pilot Plant near Carlsbad, 
New Mexico. In addition to the programs for siting and building the 
two repositories, the Department of Energy has an active program 
to develop a transportation system that will safely move radioactive 
waste from the sites where it is generated or stored to the 
repositories. Repositories and transportation systems are being de- 
veloped in accordance with a complex set of laws, standards, 
regulations, and guidelines — the goal of which is to ensure the 
safety of the public and the environment. 27 refs., 39 figs., 4 tabs. 


25993 (SAND-—90-2094) CAMCON: Computer system for 
assessing regulatory compliance of the Waste Isolation Pilot 
Plant. Rechard, R.P. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1991. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910213-21: Probabilistic safety assessment and manage- 
ment, Beverly Hills. CA (United States), 4-7 Feb 1991). Order 
Number DE91016867. Source: OSTI; NTIS; INIS; GPO Dep. 
Sandia National Laboratories is currently assessing whether the 
Waste Isolation Pilot Plant (WIPP) complies with the Environmental 
Protection Agency's Environmental Standards for the Management 
and Disposal of Spent Nuclear Fuel, High-Level, and Transuranic 
Radioactive Wastes. Assessing compliance of a geologic repository 
requires the use of many different types of computer modeling pro- 
grams. For this task, Sandia is developing a controller, CAMCON 
(Compliance Assessment Methodology CONtroller), which is a soft- 
ware package consisting of a suite of procedural files that control 
the flow of data between a computational data base and various 
modeling programs. CAMCON prompts the analyst for specifics 





about modeling needs, such as code name(s) and number of runs, 
thus providing a flexible, yet semi-automated framework in which 
analysts can select the code(s) best suited for a particular problem. 
CAMCON also incorporates quality assurance features. 12 refs.. 1 
fig. 


25994 (SAND—90-2095) Early-1990 status of performance 
assessment for the Waste Isolation Pilot Plant Disposal Sys- 
tem. Bertram-Howery, S.G. (Sandia National Labs., Albuquerque, 
NM (United States)): Swift, P.N. Sandia National Labs., Albu- 
querque. NM (United States). Jul 1991. 22p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016869. Source: OST!; NTIS; 
GPO Dep. 

This paper summarizes the early-1990 status of the 
performance- assessment work being done to evaluate compliance 
of the Waste Isolation Pilot Piant with the US Environmental Pro- 
tection Agency regulation 40 CFR Part 191, Subpart B. This 
regulation sets environmental standards for radioactive waste dis- 
posal. As required by Subpart B, evaluations of compliance will 
include probabilistic numerical simulations of repository perfor- 
mance and qualitative judgments. Compliance appears uncertain 
only in the event of human intrusion into the repository after 
decommissioning. Research is in progress to determine the proba- 
bility of intrusion and to quantify parameter uncertainties needed to 
include these factors in simulations of repository performance. The 
Department of Energy (DOE) is following two strategies to assure 
compliance. First, passive marker systems will be designed and 
implemented to reduce the likelihood of intrusion and increase the 
likelihood that intruders will properly reseal the repository. Second, 
modifications to the form of the waste and the design of the reposi- 
tory to achieve acceptable performance if the intruding borehole is 
not adequately sealed will be designed. Goals include reductions in 
gas generation and waste permeability and porosity. Numerous 
modifications are technically possible. The DOE is confident that 
compliance with Subpart B of 40 CFR 191 can be established us- 
ing a combination of the two strategies. Hypothetical simulations of 
repository pertormance indicate that effective implementation of ei- 
ther strategy alone could keep probabilistic cumulative radionuclide 
releases at acceptable levels. Successful implementation of both is 
anticipated. 10 refs., 3 figs. 


25995 


(SAND-90-2742C) The NRC/SNL [Nuclear Regula- 
tory Commission]/[Sandia National Laboratory] performance 
assessment methodology for low-level radioactive waste facili- 
ties. Kozak, M.W. Sandia National Labs., Albuquerque, NM 


(United States). [1991] 


7p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-911040—1: International waste manage- 
ment conference, Seoul (Korea, Republic of), 21-26 Oct 1991). 
Order Number DE91006266. Source: OSTI; NTIS; INIS; GPO Dep. 
A pertormance assessment methodology has been developed for 
use by the US Nuclear Regulatory Commission (NRC) in evaluat- 
ing license applications for low-level waste disposal facilities. This 
paper provides a summary of the modeling approaches selected 
for the methodology, and includes discussions of the philosophy 
and structure of the methodology. The performance assessment 
methodology is designed to provide the NRC with a tool for per- 
forming confirmatory analyses in support of license reviews related 
to postclosure performance. The methodology allows analyses of 
dose to individuals from off-site releases under normal conditions 
as well as on-site doses to inadvertent intruders. Computer codes 
have been chosen for source-term analysis, for vadose-zone flow 
and transport, for saturated-zone flow and transport, for surface- 
water transport, for transport via the air pathway, and for food chain 
and dosimetry analyses. More than one computer code is recom- 
mended for each module in the methodology, which increases its 
flexibility, but also increases the amount of user effort required to 
provide interfaces between the modules. 25 refs., 2 figs. 


25996 (SAND—90-3246) Evaluation of the role of threshold 
pressure in controlling flow of waste-generated gas into bed- 
ded salt at the Waste Isolation Pilot Piant. Davies, P.B. Sandia 
National Labs., Albuquerque, NM (United States). Jun 1991. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO4-76DP00789. Order Number DE91016498. Source: 
OSTI: NTIS: INIS: GPO Dep 

Anoxic corrosion and microbial degradation of contact-handled 
transuranic waste may produce sufficient quantities of gas over a 
long time period to generate high pressure in the disposal rooms at 
the Waste Isolation Pilot Plant (WIPP) repository. Dissipation of 
pressure by outward gas flow will be inhibited by the low perme- 
ability of the surrounding rock and by capillary forces that resist 
gas penetration into this water-saturated rock. Threshold pressure 
is the gas pressure required to overcome capillary resistance to ini- 
tial gas penetration and to the development of interconnected gas 
pathways that would outward gas flow. The primary objectives of 
this study are to estimate the magnitude of threshold pressure in 
the bedded salt that surrounds the WIPP repository and to evalu- 
ate the role this parameter plays in controlling the outward flow of 
waste-generated gas. 54 refs., 9 figs., 4 tabs 


25997 (SAND—90-7090) Preliminary identification of sce- 
narios for the Waste Isolation Pilot Plant, southeastern New 
Mexico. Guzowski, R.V. (Science Applications International Corp. 
Albuquerque, NM (United States)). Sandia National Labs., Albu- 
querque, NM (United States); Science Applications Internationa! 
Corp., Albuquerque, NM (United States). Jul 1991. 22p. Sponsored 
by USDOE. Washington. DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016862. Source: OSTI; NTIS; 
GPO Dep. 

The Waste Isolation Pilot Plant is being evaluated as a location 
for the disposal of defense-generated transuranic waste. One of 
the criteria to be used to determine the suitability of the disposal 
system is compliance with the Containment Requirements estab- 
lished by the Us Environmental Protection Agency. One step in 
determining compliance is to identify the combinations of events 
and processes (scenarios) defining possible future states of the 
disposal system that may affect the escape of radionuclides from 
the repository and transport to the accessible environment. A list of 
previously identified events and processes was adapted to a 
scenario-selection procedure that develops a comprehensive set of 
mutually exclusive scenarios through the use of a logic diagram. 
Four events resulted in the development of 16 scenarios. Prelimi- 
nary analyses indicate that four scenarios result in no releases. Six 
scenarios consist of combinations of drilling into a waste-filled 
room, drilling into a room and an underlying brine reservoir, and 
emplacement of withdrawal wells downgradient from the repository. 
Six additional scenarios consist of these same six combinations 
with the addition of potash mining and the associated surface sub- 
sidence. The 12 retained scenarios will be screened based on 
consequence and/or probability of occurrence. During the course of 
performance assessment, additional data and information will be 
used to revise and update these preliminary scenarios where ap- 
propriate. 15 refs., 2 figs., 1 tab. 


25998 (UCRL-21215-91) Waste minimization and pollution 
prevention awareness plan. Lawrence Livermore National Lab., 
CA (United States). 31 May 1991. 185p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91015758. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this plan is to document the Lawrence Livermore 
National Laboratory (LLNL) Waste Minimization and Pollution Pre- 
vention Awareness Program. The plan specifies those activities 
and methods that are or will be employed to reduce the quantity 
and toxicity of wastes generated at the site. The intent of this pian 
is to respond to and comply with (DOE's) policy and guidelines 
concerning the need for pollution prevention. The Plan is com- 
posed of a LLNL Waste Minimization and Pollution Prevention 
Awareness Program Plan and, as attachments, Program- and 
Department-specific waste minimization plans. This format reflects 
the fact that waste minimization is considered a line management 
responsibility and is to be addressed by each of the Programs and 
Departments. 14 refs. 


25999 (UCRL-ID-104729) Thermocouple psychrometer 
measurements of in situ water potential changes in heated 
welded tuff. Mao, Nai-hsien; Wang, H.F. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1991. 35p. Sponsored by 
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USDOE. Washington. DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91015087. Source: OSTI: NTIS: INIS 
GPO Dep 

Ten thermocouple psychrometers (TCPs) to measure water po- 
tential (WP) were installed in three holes in G-Tunnel at the Nevada 
Test Site as part of the Prototype Engineered Barrier System Field 
Tests. These integrated tests measured several parameters as a 
function of location and time within a few meters of a heater em- 
placed in welded tuff. The primary goal of the TCP experiment was 
to find out whether the combination of laboratory calibration and 
field use of the TCP can provide useful data for determining the 
change of moisture condition in the field. We calibrated the TCPs 
in NaC! solutions up to 80°C(176°F) in the laboratory. In two 
holes, we used rubber sleeves and packers to house TCPs. and in 
the third hole, we used foam. All three holes were grouted behind 
the TCP assemblages. Field results of the heater test showed that 
small temperature gradients were present for all measurements 
Nevertheless, the WP calibration made the necessary correction for 
the nonisotherma!l condition. A drying and re-wetting cycle peaked 
at about day 140 with a WP of -65 bar in borehole P3. located be- 
low the heater. A similar cycle but reduced in scale was found at 
about day 175 with a WP of -45 bar in borehole P2, above the 
heater. This difference in drying behavior above and below the 
heater was also observed from neutron data and was explained as 
a gravity effect. As temperatures increased. the evaporation rate of 
pore water increased, In unfractured rock. the gas-phase flow was 
primarily outward. Water condensed above the heater would drain 
back to keep the boiling region wet, but water condensed below the 
heater would drain away from the boiling region. This conceptual 
model explained both the time and magnitude differences for data 


> 


from holes above and below the heater. 7 refs., 14 figs., 2 tabs. 


26000 (UCRL-JC—103726) Container materials tor high- 
level nuclear waste at the proposed Yucca Mountain site. 
McCright, R.D. Lawrence Livermore National Lab.. CA (United 
States). May 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9011116— 
10: 14. symposium on scientific basis for nuclear waste 
management, Boston, MA (United States), 26-29 Nov 1990). Order 
Number DE91015298. Source: OSTI: NTIS: INIS; GPO Dep. 
Candidate container materials for high-level nuclear waste pack- 
ages to be emplaced at the proposed Yucca Mountain repository 
site are being considered for their long-term resistance to corro- 
sion, oxidation, embrittlement and other kinds of degradation. An 
extensive compilation of the degradation phenomena for six candi- 
date materials is complete, and further studies have begun on the 
degradation modes affecting additional candidate materials. Phe- 
nomenological models for predicting container degradation rates 
are being advanced for environmental conditions applicable to 
Yucca Mountain. An experimental program is underway to evaluate 
the susceptibility of container materials is localized corrosion, stress 
corrosion cracking, and enhancement of corrosion and oxidation at- 
tack by gamma radiation. Initial evaluations of container fabrication 
and welding processes have identified some processes that appear 
to alleviate some long-term susceptibility concerns. 10 refs., 2 figs. 


26001 (UCRL-JC—105882) Mixed waste treatment with a 
mediated electrochemical process. Hickman, R.G.; Gray, L.W.; 
Chiba, Z. Lawrence Livermore National Lab., CA (United States). 
17 May 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910603— 
20: Annual meeting of the American Nuclear Society (ANS), 
Orlando, FL (United States), 2-6 Jun 1991). Order Number 
DE91015766. Source: OSTI; NTIS; INIS; GPO Dep. 

The process described in this paper is intended to convert mixed 
waste containing toxic organic compounds (not heavy metals) to 
ordinary radioactive waste, which is treatable. The process 
achieves its goal by oxidizing hydrocarbons to CO2 and HO. 
Other atoms that may be present in the toxic organic generally are 
converted to nonhazardous anions such as sulfate and phosphate. 
This electro chemical conversion is performed at conditions of tem- 
perature and pressure that are just moderately above ambient 
conditions. Gaseous hydroxides and oxyhydroxides that are formed 
by many radionuclides during incineration cannot form in this pro- 
cess. 1 ref., 3 figs. 
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26002 (UCRL-JC—106521) Modeling hydrothermal flow in 
variably saturated, fractured. welded tuff during the prototype 
engineered barrier system field test of the Yucca Mountain 
Project. Buscheck. T.A.: Nitao. J.J. Lawrence Livermore National 
Lab.. CA (United States). Jun 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9101106—1: High-level radioactive waste disposal confer- 
ence. Tucson. AZ (United States). 7-10 Jan 1991). Order Number 
DE91015768. Source: OSTI: NTIS: GPO Dep 

The Yucca Mountain Project (YMP) of the US Department of En- 
ergy (DOE) is investigating the suitability of the tuffaceous rocks 
occurring in the unsaturated zone at Yucca Mountain, Nevada for 
nuclear waste storage. The Engineered Barrier System Field Tests 
(EBSFT) will be conducted within the Topopah Spring member of 
the Paintbrush Tuff at Yucca Mountain. primarily to examine the 
thermohydrological response of the repository environment to ther- 
mal loading from waste packages. The Prototype Engineered 
Barrier System Field Test (PEBSFT) was carried out by Ramirez 
and others in G-Tunnel complex of the Nevada Test Site to test 
and evaluate components of the geophysical instrumentation net- 
work and to support the validation of thermohydrological models. 
This report describes the modeling of the PEBSFT carried out by 
Buscheck and Nitao with the V-TOUGH code. 8 refs., 5 figs., 2 
tabs. 


26003 (USGS-OFR-86-379) Exploration of cystalline rocks 
for nuclear waste repositories: Some strategies for area char- 
acterization. Trask, N.J. (Geological Survey. Reston. VA (USA)); 
Roseboom, E.H.: Watts, R.D.: Bedinger, M.S. Geological Survey, 
Reston, VA (United States). [1991]. 63p. Sponsored by USDOE, 
Washington. DC (United States); Geological Survey, Reston. VA 
(United States). DOE Contract Al02-83CH10143. Order Number 
DE91015478. Source: OSTI: INIS: NTIS; GPO Dep 

A general strategy for the exploration of crystalline rock massed 
in the eastem United States for the identification of potential sites 
for high-level radioactive waste repositories has been generated by 
consideration of the Department of Energy (DOE) Siting Guide- 
lines, available information on these crystalline rocks, and the 
capabilities and limitations of various exploration methods. The 
DOE has recently screened over 200 crystalline rock massed in 17 
states by means of literature surveys and has recommended 12 
rock masses for more intensive investigation including field investi- 
gations. The suggested strategy applies to the next stage of 
screen where the objective is to identify those potential sites that 
merit detailed site characterization including an exploratory shaft 
and underground study. This document discusses strategies tor re- 
connaissance and field investigations, including the early phases of 
drilling, to provide geoscience information on the areas under con- 
struction. A complete Area Characterization Plan, to be developed 
by DOE with involvement of the states within which the areas to be 
studied are located, will outline all of the investigations to be car- 
ried out in the area phase including their cost and scheduling. 
Here, we provide input for the Area Characterization Plan by dis- 
cussing what we believe to be the most important issues that need 
to be addressed in this phase and suggesting methods for their 
resolution. This report is not intended as a complete outline of area 
phase geoscience investigations, however. 79 rets., 4 figs. 


26004 (USGS-OFR-90-615) GEOTRANS: An interface pro- 
gram from GEOPROGRAM to a geographic information 
system. Schilling, S.P. Geological Survey. Denver, CO (United 
States). 1991. 89p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-78ET44802. Order Number 
DE91016111. Source: OSTI; NTIS; INIS; US Geological Survey, 
Books and Open-File Reports Section, Box 25425 Federal Center, 
Denver, CO 80225; GPO Dep. 

The US Geological Survey Plotter Lab, Denver, Colorado, has 
created a computer program to translate data from GEOPRO- 
GRAM recording files to a geographic information system (GIS) 
and a relational database. The program, GEOTRANS, takes files 
recorded on a Kern DSR 11 Analytical Plotter and translates the 
coordinate information into the KORK Geographic Information 
System (KGIS) and places the non-coordinate information into OR- 
ACLE, a relational database program. The advantage of linking the 





data collection capabilities of GEOPROGRAM with KGIS and ORA- 
CLE is to offer geologists a means of merging, editing. and 
querying coordinate and relational databases online. GEOTRANS 
is written in Pascal v.3.8 running under the DEC VMS operating 
system on a Microvax || computer. The program is structured in 
such a manner as to facilitate converting and restructuring of the 
program to translate 3D coordinate and attribute data collected with 
an analytical plotter to either 3D or other 2D GIS. This report de- 
scribes how files from GEOPROGRAM are read. how 2D topology 
is created, and how GEOTRANS procedures and various calls to 
libraries transform and insert data to the proper place. A user's 
manual is included to run GEOTRANS. 7 refs.. 6 figs. 


26005 (WHC-EP-0403) Waste tank properties and contents 
program plan: Waste Tank Safety Program. DeFigh-Price, C. 
Westinghouse Hanford Co.. Richland, WA (United States). Jun 
1991. 104p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE91016732. Source: OSTI: NTIS: INIS: GPO Dep 

The activities that will occur through 1997 related to Hanford Site 
waste tank safety include: develop criteria for safety evaluation 
and tank content evaluation: tank structural and seismic evaluation; 
tank content stability evaluation (excluding ferrocyanide. hydrogen 
and organics); and support for the tank safety evaluation database. 
The evaluation criteria will allow continued safe operation of double 
shell tanks and remediation of single shell tanks. and a formal re- 
view process will be developed for all 177 tanks to insure there are 
no unresolved safety issues, outline the process used to determine 
which tanks can be removed from the formal tank watch list. Re- 
sults from the tank-by-tank reviews will support future Safety 
Analysis Reports. Two issues, determination of tank safe operating 
life and characterization of tank contents, will be addressed and 
closed as part of this program. 28 refs., 10 figs., 8 tabs. (MHB) 


26006 (WHC-EP-—0426) Waste tank safety programs 
overview plan: W1W end function. Gasper, K.A.; Reep, |.E. 
Westinghouse Hanford Co., Richland. WA (United States). Jul 
1991. 169p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE91016627. Source: OST]; NTIS; INIS; GPO Dep. 

This W1W End Function plan includes proposed corrective ac- 
tion strategies tor remediatior/mitigation of the 4 highest priority 
safety issues involving 5 double shell tanks and 48 single shell 
tanks: flammable gas generation, potentially explosive ferrocyanide 
mixtures, potential organic-nitrate reactions, and cooling of 
heat-generating tanks. Five lower priority safety issues are also ad- 
dressed: increasing effort to characterize the contents of all tanks, 
increasing the level of safety documentation, determination of the 
safe operating lifetime for tanks, investigation of excessive hydrox- 
ide consumption in Tank 107-AN, and resolving the issue of 
intertank ventilation connections. The schedule for remediation/ 
mitigation of these issues is six to eight years, assuming that alter- 
natives for out-of-tank remediation are limited to pumping of liquids 
and dilution of waste. 23 refs., 23 figs., 15 tabs. (MHB) 


26007 (WHC-EP-—0428) Gamma scans in the annulus of 
Tank 241-SY-101. Leggett. W.D.; White, W.F.; Crowe, R.D.; 
Schmittroth, F.A.; Troyer, G.L. Westinghouse Hanford Co., Rich- 
land, WA (United States). Apr 1991. 81p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE91016394. Source: OST!; NTIS; GPO Dep. 
Hanford Site Tank 241-SY-101 (reterred to as Tank 101-SY), a 
double-shell tank (DST), has been releasing a flammable mixture 
of hydrogen and nitrous oxide at approximately 3-month intervals. 
Correcting this unacceptable condition requires an improved under- 
standing of the tank’s contents and behavior. However, direct 
measurements in the wastes have been delayed because of con- 
cerns over the possibility of causing an explosion. Consequently, 
indirect measurements of waste properties have been pursued. Ver- 
tical gamma scans were taken in the annulus (the space between 
the first and second liners) between October 1990 and March 
1991. The scans were made at five positions around the tank at 
approximately 3-week intervals and generally covered the full 
10.36-m (34 ft) depth of the waste. To better understand the scans, 
gamma spectroscopy measurements and gamma rays transport 
calculations (Monte Carlo) were done. 1 ref., 23 figs., 2 tabs. 
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26008 (WHC-MR-0250) Waste Tank 241-A-105 supporting 
documentation: Miscellaneous reports, letters, memoranda, 
and data. Neilsen, E.H. Westinghouse Hanford Co.. Richland WA 
(United States). Jul 1991. 479p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE91016736. Source: OST!: NTIS: INIS; GPO Dep. 

This report presents references (mostly internal memoranda and 
letters) used to support a task team investigation of Waste Tank 
241-A-105. These documents are presented in chronological order 
(cross-referenced by author) and may provide insight with respect 
to the operation and status of Waste Tank 241-A-105. The follow- 
ing documents contain little technical information. For technical 
information and data on Waste Tank 241-A-105, the reader is re- 
ferred to the extensive references cited in WHC-EP-0409, entitled 
“241-A-105 Waste Tank Program: Summary Report and Plans.” 


26009 (WHC-SA-1020) Mixed waste management at the 
Hanford Site. Roberts, R.J.; Jasen, W.G. Westinghouse Hanford 
Co., Richland. WA (United States). Jan 1991. 11p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-911040-4: international waste management 
conference, Seoul (Korea, Republic of), 21-26 Oct 1991). Order 
Number DE91010834. Source: OSTI; NTIS; INIS; GPO Dep. 

Various types of waste have been generated during the 50-year 
history of the Hanford Site. Regulatory changes in the last 20 
years have provided the emphasis for better management of these 
wastes. Interpretations of the Atomic Energy Act (AEA) and the 
Resource Conservation and Recovery Act (RCRA) have led to the 
definition of a group of wastes called radioactive mixed wastes 
(RMW). As a result of the radioactive and hazardous properties of 
these wastes, special projects have been initiated for the manage- 
ment of RMW. This paper addresses the management of solid 
RMW. The management of bulk liquid RMW will not be described. 
7 rets., 4 figs. 


26010 (WHC-SA-1133) Thermocouple placement and hot 
spots in radioactive waste tanks. Barker, J.J. Westinghouse 
Hanford Co., Richland. WA (United States). Jun 1991. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-911071-3: American Chemical Society 
symposium on emerging technologies for hazardous waste man- 
agement, Atlanta, GA (United States). 1-3 Oct 1991). Order 
Number DE91016628. Source: OSTI; NTIS; INIS; GPO Dep. 

Analytical solutions available in Carslaw and Jaeger’s Conduc- 
tion of Heat in Solids for continuous point sources and for 
continuous finite sources are used to demonstrate that placement 
of thermocouples on a fine enough grid to detect a hot spot is im- 
practicable for existing waste tanks but fortunately not necessary. 
Graphs covering ranges of diffusivities, times, temperatures and 
heat generation rates are included. 2 refs., 8 figs., 5 tabs. 


26011 (WHC-SA-1240) Recycle stream impacts on feed 
treatment flowsheets and glass formulation for the Hanford 
Waste Vitrification Plant. Watrous, R.A. (Westinghouse Hanford 
Co., Richland, WA (United States)); Kruger, O.L.; Hrma, P.; Perez, 
J.M. Jr. Westinghouse Hanford Co., Richland. WA (United States). 
May 1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9104256—2: 
Symposium on nuclear waste management, Cincinnati, OH (United 
States), 28 Apr - 2 may 1991). Order Number DE91016731. 
Source: OST]; NTIS; INIS; GPO Dep. 

The Hanford Waste Vitrification Plant (HWVP) is being designed 
to vitrity high-level radioactive wastes stored at the Hanford Site. A 
Vitrification flowsheet was developed to ensure low-level effluent 
streams will be sufficiently low in transuranic and beta/gamma ac- 
tivity to allow disposai as a solidified grout in near-surface burial 
vaults. To achieve this goal, the process was designed to separate 
high-activity components from offgas treatment and decontamina- 
tion waste streams, thereby creating a recycle stream that must be 
combined with the plant feed. A methodology was developed for 
evaluation of recycle stream impacts on glass formulation, melter 
operability, and the ability of a single composition frit to accommo- 
date shifts in the recycle flowsheet. Reasonable variations in 
recycle stream additions can be accommodated by proper selec- 
tion of the frit composition. A glass waste loading of 28 wt % for 
pretreated neutralized current acid waste, which could be the first 
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HWVP feed. is acceptable based on this study. 2 refs., 8 figs.. 2 
tabs. 


0530 Environmental Aspects 


Refer also to citation(s) 25836, 25872, 25879. 25880. 25881, 
25882. 25883. 25884. 25890. 25955, 25997, 26114, 26118, 26119, 
26120. 26121. 26122, 26123, 26127, 26128, 26134, 26135, 26136, 
26137. 26138. 26139. 26140, 26143, 26149, 26152, 28569, 28570, 
28571. 28575, 29455 


26012 (CONF-910277-12) Environmental restoration: Oak 
Ridge National Laboratory perspective. Garland, S.B. Il. Oak 
Ridge National Lab., TN (United States). [1991]. 14p. Sponsored 
by USDOE. Washington, DC (United States). DOE Contract ACO5- 
840R21400. From WATTec ‘91: Knoxville. TN (United States): 22 
Feb 1991. Order Number DE91016944. Source: OSTI; NTIS: GPO 
Dep. 

The Oak Ridge National Laboratory (ORNL), located in Oak 
Ridge, Tennessee, is a multipurpose research facility managed by 
Martin Marietta Energy Systems, inc. (Energy Systems) for the US 
Deparment of Energy-Oak Ridge Operations (DOE). The operation 
of ORNL has resulted in a legacy of contaminated and potentially 
contaminated facilities, research areas. and waste management ar- 
eas that may require remediation. The most recent inventory of 
remediation sites has identified approximately 400 individual sites 
that will require investigation and possibly remediation. The Reme- 
dial Action program (RAP) was established at ORNL in 1985 to 
conduct the investigations, studies.and remediation necessary to 
prevent unacceptable risks to the environment and to the public 
trom this legacy of contaminated sites. Then. in 1989 a central En- 
vironmental Restoration program (ERP) was established that 
consolidates the previous RAPs at all five sites managed by En- 
ergy Systems for DOE. This paper describes how a program was 
developed to solve the large and diverse problems associated with 
the environmental restoration of the ORNL. 3 figs., 1 tab. 


26013 (CONF-9002111-3) Preliminary screening analysis 
of the off-site environment downstream of the US Department 
of Energy Oak Ridge Reservation. Blaylock, B.G.; Hoffman, F.O.; 
Frank, M.L. Oak Ridge National Lab., TN (United States). [1990]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Data analysis and interpretation 
for environmental surveillance conference; Lexington, KY (United 
States); 5-7 Feb 1990. Order Number DE91016284. Source: OST]; 
NTIS; INIS; GPO Dep. 

Operations and waste disposal activities at the Y-12 Plant, the 
Oak Ridge National Laboratory (ORNL), and the Oak Ridge 
Gaseous Diffusion Plant (ORGDP). located on the US Department 
of Energy (DOE) Oak Ridge Reservation (ORR) in eastern Ten- 
nessee, have introduced airborne, liquid, and solid wastes into the 
surrounding environment. Some of these wastes may affect off-site 
areas by entering local streams that ultimately drain into the Clinch 
River. Previously reported concentrations of radionuclides, metals, 
and organic compounds in water, sediment, and biota of the Clinch 
River and Watts Bar Reservoir suggest the presence of contami- 
nants of possible concern to the protection of human health and 
the environment. A preliminary screening was conducted of con- 
taminants in the off-site surface water environments downstream of 
the DOE ORR. This screening analysis represents part of a scop- 
ing phase of the Clinch River Resource Conservation and 
Recovery Facilities Investigation (CRRFI). The purpose of this pre- 
liminary screening analysis is to use existing data on off-site 
contaminant concentrations to identify and prioritize potential con- 
taminants of concern for further evaluation and investigation. The 
primary objective of this screening analysis is to ensure that CR- 
RFI sampling and analysis efforts focus on those contaminants that 
may possibly contribute to human health or environmental risk. 8 
rets., 3 figs., 6 tabs. 


26014 (DOE/EA-0534) Environmental assessment for 
radioisotope heat source fuel processing and tabrication. US- 
DOE Assistant Secretary for Space and Defense Energy Systems, 
Washington, DC (United States). Office of Special Applications. Jul 
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1991. 31p. Sponsored by USDOE, Washington. DC (United States). 
Order Number DE91016551. Source: OSTI; NTIS; INIS: GPO Dep. 

DOE has prepared an Environmental Assessment (EA) for ra- 
dioisotope heat source fuel processing and fabrication involving 
existing facilities at the Savannah River Site (SRS) near Aiken, 
South Carolina and the Los Alamos National Laboratory (LANL) 
near Los Alamos. New Mexico. The proposed action is needed to 
provide Radioisotope Thermoelectric Generators (RTG) to support 
the National Aeronautics and Space Administration’s (NASA) 
CRAF and Cassini Missions. Based on the analysis in the EA, 
DOE has determined that the proposed action does not constitute 
a major Federal action significantly affecting the quality of the hu- 
man environment within the meaning of the National Environmental 
Policy Act (NEPA) of 1969. Therefore, an Environmental Impact 
Statement is not required. 30 refs., 5 figs. 


26015 (DOE/ER-0501T) Subsurtace Science Program: Pro- 
gram overview. USDOE Office of Energy Research, Washington, 
DC (United States). Office of Health and Environmental Research. 
Jun 1991. 43p. Sponsored by USDOE. Washington, DC (United 
States). Order Number DE91015480. Source: OSTI; NTIS; GPO 
Dep. 

The Office and Health and Environmental Research (OHER) 
within the Department of Energy's (DOE's) Office of Energy Re- 
search conducts long-term fundamental research in the physical, 
chemical. and biological sciences. OHER Subsurface Science Pro- 
gram, summarized in this document, supports a university and 
national laboratory research program that is interdisciplinary, cover- 
ing such disciplines as geochemistry. microbiology, and hydrology. 
Departmental needs in environmental restoration, a major issue of 
that DOE will face several decades, are emphasized. The Subsur- 
face Science Program emphasizes research on subsoils and 
ground water, i.e., the natural subsurface environments that are 
most significantly affected by past DOE waste-disposal practices. 
More specifically, research is being conducted in hydrogeology. in 
subsurface microbiology, and on the biogeochemistry of chemical 
mixtures in the subsurface environment. The program is organized 
into interdisciplinary subprograms, or areas of research emphases. 
with each subprogram conducting basic research of interest to 
DOE. For example, fundamental scientific research in several sub- 
programs on microbial distribution. function, and effects is laying a 
foundation for cost-effective in situ mitigation of contamination at 
DOE sites. Research on the behavior of organic- radionuclide mix- 
tures in ground water will be used by DOE sites, other Federal 
agencies, and the international community to assess environmental 
risks and to establish effective remedial procedures. 24 refs. 


26016 (DOE/RL-91-14) Public comments and responses to 
the 1989 Hanford cleanup five-year plan. USDOE Richland Op- 
erations Office. WA (United States). Jun 1991. 179p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE91016782. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In April 1990 the US Department of Energy (DOE) issued a site- 
specific Five-Year Plan (DOE-RL 1989a) on Hanford’s cleanup for 
public review and comment. The plan guides Hanford in carrying 
out DOE's national plan for environmental restoration and waste 
management. During the 90-day public comment period, DOE held 
nine public meetings to answer questions and gather comments on 
the plan. This report is in three main sections. The first presents 
consolidated public comments and responses. These were com- 
piled from both verbal comments from public meetings and written 
comments. The second section contains comments not responded 
to in this plan. Those comments were outside this plan’s scope, re- 
lated to how we gathered public comments, or intended for and 
directed to DOE-Headquarters. In the appendixes are the written 
comment letters we received and a short glossary and list of 
special terms we use. The source of comments is shown in paren- 
theses after the comment. The individual who made the comment, 
the city of the public meeting, or the organization name is generally 
used. When several sources gave the same comment, a source 
was not listed. 26 refs. 


26017 (DOE/RL-91-23) Hanford federal facility agreement 
and consent order quarterly progress report tor the period 
ending March 31, 1991. USDOE Richland Operations Office, WA 





(United States). May 1991. 98p. Sponsored by USDOE. Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE91016398. Source: OSTI: NTIS: INIS; GPO Dep. 

This is the seventh quarterly report as required by the Hanford 
Federal Facility Agreement and Consent Order. also known as the 
Tri-Party Agreement, established between the US Department of 
Energy (DOE), the US Environmental Protection Agency (EPA), 
and the Washington State Department of Ecology (Ecology). The 
Tri-Party Agreement sets the plan and schedule for achieving regu- 
latory compliance and cleanup of waste sites at the Hanford Site. 
This report covers progress for the quarter that ended March 31, 
1991. 30 refs., 1 fig. 


26018 (HAN-35381) Data on Krypton-85 release at Han- 
tord. Hauff, T.W. Hanford Works, Richland. WA (United States). 4 
Jan 1951. 3p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DES91016133. Source: OSTI; NTIS (US Sales Only); GPO Dep 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26019 (HAN-35550) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 19 
Jan 1951. 2p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016132. Source: OSTI; NTIS (US Sales Only); GPO Dep 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26020 (HAN-35851) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland. WA (United States). 6 
Feb 1951. 3p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016134. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26021 (HAN-36082) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 20 
Feb 1951. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE91016135. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 885; 
RADIOACTIVE EFFLUENTS; HAPO 


26022 (HAN-36265) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 5 
Mar 1951. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016136. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26023 (HAN-36821) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 4 
Apr 1951. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE91016137. Source: OSTI; NTIS (US Sales Only); GPO Dep 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26024 


(HAN-36972) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 18 
Apr 1951. 2p. Sponsored by USDOE. Washington, DC (United 


States). DOE Contract ACO06-76RL01830. Order Number 
DE91016166. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26025 (HAN-37275) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 4 
May 1951. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016167. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 
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26026 (HAN-37443) Data on Krypton-85 release at Han- 
ford. Hauff. T.W. Hanford Works. Richland. WA (United States). 18 
May 1951. 3p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016138. Source: OSTI: NTIS (US Sales Only): GPO Dep 

Short communication. HAPO/radiation monitoring: HAPO: RA- 
DIOACTIVE EFFLUENTS: KRYPTON 85 


26027 (HAN-37736) Data on Krypton-85 release at Han- 
tord. Hauff, T.W. Hanford Works. Richland. WA (United States). 6 
Jun 1951. 3p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE91016139. Source: OSTI: NTIS (US Sales Only): GPO Dep 

Short communication. HAPO/radiation monitoring: HAPO: RA- 
DIOACTIVE EFFLUENTS: KRYPTON 85 


26028 (HAN-38001) Data on Krypton-85 release at Han- 
ford. Hauff. T.W. Hanford Works. Richland. WA (United States). 21 
Jun 1951. 2p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE91016140. Source: OSTI: NTIS (US Sales Only): GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO;, RA- 
DIOACTIVE EFFLUENTS: KRYPTON 85 


26029 (HAN-40145) Data on Krypton-85 release at Han- 
tord. Hauff. T.W. Hanford Works. Richland, WA (United States). 10 
Jul 1951. 3p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract ACO06-76RL01830. Order Number 
DE91016141. Source: OSTI: NTIS (US Sales Only): GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26030 (HAN-40269) Data on Krypton-85 release at Han- 
tord. Hauff, T.W. Hanford Works, Richland. WA (United States). 18 
Jul 1951. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016142. Source: OSTI; NTIS (US Sales Only): GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26031 (HAN-40549) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works. Richland. WA (United States). 6 
Aug 1951. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE91016143. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26032 (HAN-40741) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 21 
Aug 1951. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE91016144. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26033 (HAN-40918) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 6 
Sep 1951. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016145. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26034 (HAN-41034) Data on Krypton-85 release at Han- 
ford. Hauff, T.W. Hanford Works, Richland, WA (United States). 18 
Sep 1951. 2p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract ACO6-76RL01830. Order Number 
DE91016168. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26035 (HAN-41279) Data on Krypton-85 release at Han- 
tord. Hauff, T.W. Hanford Works, Richland, WA (United States). 5 
Oct 1951. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE91016169. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Short communication. HAPO/radiation monitoring: HAPO: RA- 
DIOACTIVE EFFLUENTS: KRYPTON 85 


26036 (HAN-41533) Data on Krypton-85 release at Han- 
ford. Underwood. J.W. Hanford Works, Richland. WA (United 
States). 19 Oct 1951. 2p. Sponsored by USDOE, Washington. DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91016170. Source: OSTI: NTIS (US Sales Only): GPO Dep 

Short communication. HAPO/radiation monitoring: HAPO: RA- 
DIOACTIVE EFFLUENTS: KRYPTON 85 


26037 (HAN-41696) Data on krypton-85 release at Hanford. 
Hanford Works. Richland. WA (United States). 6 Nov 1951. 2p. 
Sponsored by USDOE. Washington. DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91016171. Source: 
OSTI: NTIS (US Sales Only): GPO Dep 

Short communication. HAPO/radiation monitoring: KRYPTON 88; 
HAPO; RADIOACTIVE EFFLUENTS 


26038 (HAN-41864) Data on Krypton-85 release at Han- 
ford. Underwood. J.W. Hanford Works, Richland, WA (United 
States). 20 Nov 1951. 3p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91016172. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring: KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26039 (HAN-42084) Data on Krypton-85 release at Han- 
ford. Underwood. J.W. Hanford Works, Richland. WA (United 
States). 5 Dec 1951. 2p. Sponsored by USDOE, Washington. DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91016173. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring: KRYPTON 85; 
HAPO; RADIOACTIVE EFFLUENTS 


26040 (HAN-42279) Data on krypton-85 release at Hanford. 
Underwood, J.W. General Electric Co., Richland, WA (United 
States). Nucleonics Dept. 19 Dec 1951. 2p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91016174. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26041 (HAN-42558) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland, WA (United States). 5 
Jan 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016146. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26042 (HAN-42803) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works. Richland, WA (United States). 18 
Jan 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016147. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26043 (HAN-43102) Data on krypton-85 release at Hanford. 
Hanford Works, Richland, WA (United States). 7 Feb 1952. 3p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91016003. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26044 (HAN-43291) Data on krypton-85 release at Hanford. 
Butier, B.F. General Electric Co., Richland, WA (United States). 
Nucleonics Dept. 20 Feb 1952. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE91016175. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 
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26045 (HAN-43561) Data on Krypton-85 release at Han- 
ford. Butler. B.F. Hanford Works. Richland. WA (United States). 5 
Mar 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract ACO06-76RL01830. Order Number 
DE91016176. Source: OSTI: NTIS (US Sales Only): GPO Dep. 

Short communication. HAPO/sradiation monitoring: HAPO; RA- 
DIOACTIVE EFFLUENTS: KRYPTON 85 


26046 (HAN-43761) Data on Krypton-85 release at Han- 
tord. Butler. B.F. Hanford Works, Richland, WA (United States). 20 
Mar 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract ACO06-76RL01830. Order Number 
DE91016148. Source: OSTI: NTIS (US Sales Only): GPO Dep. 

Short communication. HAPO/radiation monitoring: HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26047 (HAN-44002) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works. Richland, WA (United States). 4 
Apr 1952. 3p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE91016149. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26048 (HAN-44253) Data on Krypton-85 release at Han- 
ford. Butier, B.F. Hanford Works, Richland, WA (United States). 22 
Apr 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE91016150. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS: KRYPTON 85 


26049 (HAN-44518) Data on krypton-85 release at Hanford. 
Butler, B.F. Hanford Works, Richland, WA (United States). 5 May 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE91016378. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26050 (HAN-44715) Data on krypton-85 release at Hanford. 
Butler, B.F. Hanford Works. Richland, WA (United States). 21 May 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE91016379. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26051 (HAN-44997) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland, WA (United States). 6 
Jun 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DES91016381. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26052 (HAN—45135) Data on krypton-85 release at Hanford. 
Butler, B.F. Hanford Works, Richland, WA (United States). 18 Jun 
1952. 1p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE91016380. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26053 (HAN-45429) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland, WA (United States). 7 
Jul 1952. 1p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016382. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26054 


(HAN-45656) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland, WA (United States). 18 
Jul 1952. 2p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract ACO6-76RL01830. Order Number 
DE91016383. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26055 (HAN-45988) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland. WA (United States). 6 
Aug 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE91016384. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26056 (HAN-46382) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland, WA (United States). 20 
Aug 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016385. Source: OSTI; NTIS (US Sales Only): GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26057 (HAN-46524) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hantord Works, Richland, WA (United States). 6 
Sep 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016386. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26058 (HAN-46632) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland, WA (United States). 18 
Sep 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016387. Source: OSTI; NTIS (US Sales Only): GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26059 (HAN-46938) Data on Krypton-85 release at Han- 
ford. Butler, B.F. Hanford Works, Richland, WA (United States). 7 
Oct 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC06-76RL01830. Osder Number 
DE91016388. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26060 (HW-20277-RD) Monthly Fish Laboratory and 
aquatic biology reports covering periods December 1946 thru 
December 1950. Foster, R.F. Hanford Works, Richland, WA 
(United States). 1 Jan 1951. 116p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE91016000. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Monthly reports from the fish laboratory and aquatic biology 
departments of the Hanford Reservation for December 1946 to De- 
cember 1950 are compiled into one document. Ongoing studies 
include monitoring the development of salmon and trout exposed 
to effluent water, food chain studies using fingerling sized fish, sur- 
veys of the radioactivity found in the ecosystem of the Columbia 
River, and general monitoring of the ecosystem. These studies 
were used to discover possible effects of effluent water on the en- 
vironment. (SM) 


26061 (HW-21497) P-10 project: Losses to atmosphere. 
Chatten, J.C. Hanford Works, Richland, WA (United States). 2 Jul 
1951. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE91016326. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; TRITIUM; AIR 
POLLUTION; CONTAMINATION; RADIOACTIVE EFFLUENTS; 
HAPO 


26062 (HW-26025) Data on Krypton-85 release at Hanford. 
Butler, B.F. Hanford Works, Richland, WA (United States). 23 Oct 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (HAN-47154). Order Number 
DE91016328. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26063 (HW-26054) Data on Krypton-85 release at Hanford. 
Butler, B.F. Hanford Works, Richland. WA (United States). 28 Oct 
1952. 2p. Sponsored by USDOE. Washington, DC (United States) 
DOE Contract ACO6-76RL01830. (HAN-47296). Order Number 
DE91016329. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS: HAPO 


26064 (HW-26251) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 17 
Nov 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (HAN-47639). Order 
Number DE91016330. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26065 (HW-—26407) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 28 
Nov 1952. 3p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract AC06-76RL01830. (HAN-—47813). Order 
Number DE91016331. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 885; 
RADIOACTIVE EFFLUENTS; HAPO 


26066 (HW-—26587) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 17 
Dec 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-—48127). Order 
Number DE91016327. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 885; 
RADIOACTIVE EFFLUENTS; HAPO 


26067 (HW-—26710) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 31 
Dec 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN—48331). Order 
Number DE91016332. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 885; 
RADIOACTIVE EFFLUENTS; HAPO 


26068 (HW-26871) Data on krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 20 Jan 
1953. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. (HAN-48636). Order Number 
DE91016333. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26069 (HW-27012) Data on krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 2 Feb 
1953. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (HAN-48790). Order Number 
DE91016334. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26070 (HW-—27114) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works. Richland, WA (United States). 11 
Feb 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-—48980). Order 
Number DE91016337. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26071 (HW-27547) Data on krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 27 
Mar 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-—49700). Order 
Number DE91016335. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 
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26072 (HW-27600) Data on Krypton-85 release at Hanford. 
Bennett. C.A. Hanford Works, Richland, WA (United States). 1 Apr 
1953. 3p. Sponsored by USDOE, Washington. DC (United States). 
DOE Contract AC06-76RL01830. (HAN-49772). Order Number 
DE91016336. Source: OSTI; NTIS (US Sales Only): GPO Dep 

Short communication. HAPO/radiation monitoring; HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26073 (HW-27732) Data on krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works. Richland, WA (United States). 15 Apr 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (HAN-49928). Order Number 
DES1016338. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 885; 
HAPO; RADIOACTIVE EFFLUENTS 


26074 (HW-28018) Data on krypton-85 release at Hanford. 
Bennett. C.A. Hanford Works, Richland. WA (United States). 11 
May 1953. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (HAN-—50233). Order 
Number DE91016339. Source: OSTI; NTIS (US Sales Only): GPO 
Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26075 (HW-28132) Data on Krypton-85 release at Hanford. 
Bennett. C.A. Hanford Works, Richland, WA (United States). 21 
May 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-50400). Order 
Number DE91016340. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS: HAPO 


26076 (HW-28266) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 2 Jun 
1953. 2p. Sponsored by USDOE, Washington. DC (United States). 
DOE Contract ACO6-76RL01830. (HAN-50585). Order Number 


DE91016341. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26077 (HW-28376) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 12 Jun 
1953. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (HAN-50765). Order Number 
DE91016152. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26078 (HW-28708) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 14 Jul 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (HAN-51152). Order Number 
DE91016342. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26079 (HW-28768) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 22 Jul 
1953. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (HAN-51231). Order Number 
DE91016346. Source: OSTI; NTIS (US Sales Only); GPO Dep 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26080 (HW-28863) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 28 Jul 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (HAN-51333). Order Number 
DE91016347. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26081 (HW-29101) Data on Krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 21 
Aug 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (HAN-51740). Order 
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Number DE91016348. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring: HAPO; RA- 
DIOACTIVE EFFLUENTS; KRYPTON 85 


26082 (HW-29379) Data on krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 17 
Sep 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-52002). Order 
Number DE91016349. Source: OSTI; NTIS (US Sales Only); GPO 
De 

Short communication. HAPO/radiation monitoring; KRYPTON 885; 
RADIOACTIVE EFFLUENTS; HAPO 


26083 (HW-29444) Data on krypton-85 release at Hanford. 
Bennett, C.A. Hanford Works, Richland, WA (United States). 25 
Sep 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-52114). Order 
Number DE91016351. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. HAPO/radiation monitoring; KRYPTON 85; 
RADIOACTIVE EFFLUENTS; HAPO 


26084 (HW-29668) Data on krypton-85 release at Hantord, 
September 16-30, 1953. Bennett, C.A. Hantord Works, Richland, 
WA (United States). 19 Oct 1953. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91016353. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HAPO/radiation monitoring; RADIOAC- 
TIVE EFFLUENTS; HAPO; KRYPTON 85 


26085 (HW-29985) Hanford release calculations, [Septem- 
ber 30, 1953—October 15, 1953]. Bennett, C.A. Hanford Works, 
Richland, WA (United States). 13 Nov 1953. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (HAN-52728). Order Number DE91016354. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 11:00 p.m., 
September 30, 1953 to 12:40 p.m., October 15, 1953. 


26086 (HW-30871) Hanford release calculations, [October 
15, 1953—October 29, 1953]. Bennett, C.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
16 Feb 1954. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-—53821). Order 
Number DE91016355. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 12:40 a.m., 
October 15, 1953 to 11:25 a.m. October 29, 1953. This report re- 
places the previous report for the last half of October transmitted in 
document HW-30145. 


26087 (HW-30872) Hanford release calculations, [29 Oct 
1953-29 November 1953]. Bennett, C.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
17 Feb 1954. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (HAN-—53824). Order 
Number DE91016356. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 11:25 a.m., 
October 29, 1953 to 5:45 a.m., November 29, 1953. 


26088 (HW-30873) Hanford release calculations. Bennett, 
C.A. Hanford Works, Richland, WA (United States). 18 Feb 1954. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016357. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 5:45 a.m., 
November 29, 1953 to 12:15 p.m., January 1, 1954. 


26089 (HW-31074) Hanford release calculations. Bennett, 
C.A. Hanford Works, Richland, WA (United States). 10 Mar 1954. 





4p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91016358. Source 
OSTI; NTIS (US Sales Only): GPO Dep 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 11:50 p.m., 
January 1, 1954 to 7:25 a.m., February 1, 1954. 


26090 (HW-31362) Hanford release calculations. Bennett, 
C.A. General Electric Co., Richland. WA (United States). Hanford 
Atomic Products Operation. 6 Apr 1954. 4p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract AC06- 
76RL01830. (HAN-54437). Order Number DE91016325. Source: 
OSTI; NTIS (US Sales Only): GPO Dep. 

The attached report gives both krypton and xenon release data 
for the Hanford Atomic Products Operation for the period from 7:25 
a.m., February 1, 1954 to 1:35 p.m., March 2, 1954. 


26091 (HW-31659) Hanford release calculations. Bennett, 
C.A. Hanford Works, Richland, WA (United States). 29 Apr 1954. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91016359. Source: 
OSTI; NTIS (US Sales Only): GPO Dep 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 1:20 a.m., 
March 2, 1954 to 11:59 a.m., March 31, 1954. 


26092 (HW-31975) Hanford release calculations. Bennett, 
C.A. General Electric Co., Richland. WA (United States). Hanford 
Atomic Products Operation. 28 May 1954. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (HAN-55179). Order Number DE91016162. Source: 
OSTI: NTIS (US Sales Only): GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 11:59, 
March 31, 1954 to 5:15, May 1, 1954. 


26093 (HW-32920) Hanford release calculations. Bennett, 
C.A. Hanford Works, Richland, WA (United States). 1 Sep 1954. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016163. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the periods from 5:15, May 
1,1954 to 10:30, June 1, 1954 and from 10:30, June 1, 1954 to 
6:15, July 1, 1954. 


26094 (HW-33875) Hanford release calculations. Bennett, 
C.A. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 23 Nov 1954. 7p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract AC06- 
76RL01830. (HAN-57166). Order Number DE91016360. Source: 
OSTI; NTIS (US Sales Only); GPO Dep 

This report gives both krypton and xenon release data for the 
Hantord Atomic Products Operation for the periods July 1, 1954 to 
August 1, 1954 and August 1, 1954 to September 1, 1954. 


26095 (HW-34044) Hanford release calculations. Bennett, 
C.A. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 7 Dec 1954. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (HAN-57305). Order Number DE91016164. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from September 
1, 1954 to September 30, 1954. 


26096 (HW-35181) Hanford release calculations. Bennett, 
C.A. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 11 Feb 1955. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (HAN-58010). Order Number DE91016165. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from September 
30, 1954 to January 2, 1955. 
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26097 (HW-35668) Hanford release calculations. Bennett 
C.A. General Electric Co.. Richland. WA (United States) Hanford 
Atomic Products Operation. 8 Mar 1955. 3p. Sponsored by 
USDOE. Washington. DC (United States). DOE Contract AC06- 
76RL01830. (HAN-—58257). Order Number DE91016361. Source 
OSTI: NTIS (US Sales Only): GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from January 2 
1955 to February 3. 1955 


26098 (HW-36051) Hanford release calculations. Bennett 
C.A. General Electric Co.. Richland, WA (United States). Hanford 
Atomic Products Operation. 4 Apr 1955. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (HAN-—58689). Order Number DE91016362. Source 
OST; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from February 3 
1955 to March 2, 1955 


26099 (HW-36727) Hanford release calculations, [March 2, 
1955—April 1, 1955). Bennett, C.A. General Electric Co., Richland. 
WA (United States). Hanford Atomic Products Operation. 16 May 
1955. 3p. Sponsored by USDOE. Washington. DC (United States) 
DOE Contract AC06-76RL01830. Order Number DE91016363. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from March 2. 
1955 to April 1, 1955. 


26100 (HW-37495) Hanford release calculations, [April 1, 
1955—May 31, 1955]. Bennett. C.A. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 23 Jun 
1955. 5p. Sponsored by USDOE. Washington. DC (United States) 
DOE Contract AC06-76RL01830. Order Number DE91016364. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the periods from April 1, 
1955, to May 1, 1955 and May 1, 1955 to May 31, 1955. 


26101 (HW-39251) Hanford release calculations, [May 31, 
1955—June 30, 1955]. Bennett, C.A. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 29 Sep 
1955. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (HAN-60376). Order Number 
DE91016350. Source: OSTI; NTIS (US Sales Only): GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from May 31, 
1955 to June 30, 1955. 


26102 (HW-39606) Hanford release calculations, [June 30, 
1955—July 31, 1955]. Bennett, C.A. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Oct 
1955. 2p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AC06-76RL01830. Order Number DE91016365. 
Source: OSTI; NTIS (US Sales Only); GPO Dep 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from June 30, 
1955 to July 31, 1955. 


26103 (HW-41382) Hanford release calculations, [July 31, 
1955—August 31, 1955]. Bennett, C.A. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 10 
Feb 1956. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016367. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from July 31, 
1955 to August 31, 1955. 


26104 (HW-—41664) Hanford release calculations, [August 
31, 1955—-September 30, 1955]. Bennett, C.A. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 27 Feb 1956. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91016368. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from August 31. 
1955 to September 30. 1955 


26105 (HW-43072) Hanford release calculations, [October 
1, 1955—March 31, 1956]. Jaech. J.L. General Electric Co.. Rich- 
land. WA (United States). Hanford Atomic Products Operation. 15 
May 1956. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016369. Source: OSTI: NTIS (US Sales Only): GPO Dep 

This report gives xenon release data for the Hanford Atomic 
Products Operation for the period from October 1. 1955 through 
March 31, 1956. Krypton release data covering the same period of 
time were reported in HW-42632. The last report listing xenon re- 
lease data was HW-41664. In the future, both krypton and xenon 
releases will be reported monthly in the same document. 


26106 (INIS-mf—12867, pp. 19.6-19.10) Modelling and path- 
ways analysis for uranium mill tailings: The national uranium 
tailings program. Harrison, W.C. (Canada Centre for Mineral and 
Energy Technology. Ottawa. ON (Canada)): Halbert. B.E.: Cham- 
bers, D.B. Canadian Nuclear Society, Toronto, ON (Canada). 1985 
375p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI: NTIS (US Sales Only): INIS. 

Published in summary form only. MILL TAILINGS/radionuclide 
migration; MATHEMATICAL MODELS; REMEDIAL ACTION; RE- 
SEARCH PROGRAMS; URANIUM ORES 


26107 (PNL—7411-HEDR-Rev.1) Columbia River pathway 
report: Phase 1, Hanford Environmental Dose Reconstruction 
Project. Pacific Northwest Lab., Richland. WA (United States). Jul 
1991. 96p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016440. Source: OSTI: NTIS; INIS; GPO Dep 

This report summarizes the river-pathway portion of the first 
phase of the Hanford Environmental Dose Reconstruction (HEDR) 
Project. The HEDR Project is estimating radiation doses that could 
have been received by the public from the Department of Energy's 
Hanford Site, in southeastern Washington State. Phase 1 of the 
river-pathway dose reconstruction effort sought to determine 
whether dose estimates could be calculated for populations in the 
area from above the Hanford Site at Priest Rapids Dam to below 
the site at McNary Dam from January 1964 to December 1966. Of 
the potential sources of radionuclides from the river, fish consump- 
tion was the most important. Doses from drinking water were lower 
at Pasco than at Richland and lower at Kennewick than at Pasco. 
The median values of preliminary dose estimates calculated by 
HEDR are similar to independent, previously published estimates 
of average doses to Richland residents. Later phases of the HEDR 
Project will address dose estimates for periods other than 1964— 
1966 and for populations downsiream of McNary Dam. 17 refs., 19 
figs., 1 tab. 


26108 (PNL-SA-18510) Water balance lysimetry at a 
nuclear waste site. Campbell, M.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)): Gee, G.W.; Kirkham. R.R.; Phillips, S.J.; Wing, 
N.R. Pacific Northwest Lab., Richland, WA (United States). Jul 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. (CONF-910794—6: International 
symposium on lysimetry, Honolulu, HI (United States), 23-25 Jul 
1991). Order Number DE91015532. Source: OSTI; NTIS; GPO 
Dep. 

Lysimeters measured effects of soil, vegetation, and climate on 
water balance and groundwater recharge at a nuclear-waste site in 
arid-southcentral Washington State, USA. Data from 4 lysimeter 
sites illustrate water balance measurements taken over a period of 
20 years. Soil sample, weight change, and neutron probe mea- 
surements monitored influences of vegetation and precipitation on 
water balance. Lysimeter drainage was measured directly where 
possible and was otherwise inferred from deep storage changes 
and soil moisture tensions. Apparently, deep-rooted plants pre- 
vented drainage from the 18-m-deep, sand-filled lysimeter, as 
water storage fluctuated near the surface but not below the 5-m 
depth. In contrast, up to 120 mm of water drained from coarse 
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sands in a 7.6-m-deep. bare-surface lysimeter and 100 mm 
drained from a 1.5-m-deep. vegetated (grass-covered) lysimeter 
when annual precipitation reached 281 mm. Lysimeters containing 
silt loam soil did not drain (i.e.. zero recharge potential). even 
when total precipitation was 320 mmvy and the surface was bare. 
Soil water storage capacity, precipitation timing and amount, and 
vegetative cover and rooting depth affect water balance and 
groundwater recharge. 7 refs.. 4 figs., 1 tab. 


26109 (TVA’RDG/EQS-91/4) Proposed construction and 
operation of a Low Level Radioactive Waste Metal Melting Fa- 
cility aftecting TVA Tract No. XWBR-688/E, Watts Bar Reservoir 
tor Scientific Ecology Group, Inc., Oak Ridge, Tennessee: Fi- 
nal supplemental environmental assessment. Tennessee Valley 
Authority, Knoxville. TN (United States). Jun 1991. 57p. Sponsored 
by Tennessee Valley Authority. Knoxville. TN (United States). Order 
Number DE91015972. Source: OSTI: NTIS. 

The Scientific Ecology Group. Incorporated (SEG), a wholly 
owned subsidiary of Westinghouse Electric Corporation, has pro- 
posed to construct and operate a Low Level Radioactive Waste 
(LLRW) Metal Melting Facility (MMF) on TVA Tract No. XWBR- 
688iE, Parcel 1, Roane County, Tennessee. The MMF would be 
located om the grounds of SEG's existing facility. on a recently 
filled area adjacent to SEG's existing process and incinerator build- 
ings. The purpose of this Environmental Assessment (EA) is to 
determine the environmental impacts associated with approving. 
denying, or adopting reasonable alternatives to a request by SEG 
tor TVA’s approval of the MMF. This EA will assess these impacts 
to determine if the proposed development. with identified mitiga- 
tion, could reasonably proceed without significant adverse effects 
on the environment, based on the information provided by SEG. 


26110 (WHC-SA-1155) Hydrogeology of the Hanford Site 
in South-Central Washington State. Delaney. C.D. Westinghouse 
Hanford Co., Richland, WA (United States). Jun 1991. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-9110190—-1: Association of Engineering 
Geologists (AEG) national meeting. Chicago, IL (United States), 1- 
4 Oct 1991). Order Number DE91016629. Source: OSTI; NTIS; 
INIS: GPO Dep. 

The Hanford Site is situated within the Pasco Basin of south- 
central Washington and occupies an area of approximately 1450 
Km*. The Columbia River flows through the northern edge of the 
Site and forms part of the eastern boundary. Activities over the 
past 45 years at the Hanford Site include the siting of nuclear reac- 
tors, characterization activities for the Basalt Waste Isolation 
Project (BWIP), and waste management activities. The purpose of 
this paper is to discuss the hydrogeology of the Hanford Site and 
the general extent of contamination due to past activities at the 
Site. 12 refs., 6 figs. 


26111 (Y/SUB-91-YP507C/1-Pt.2) Groundwater quality as- 
sessment for the Bear Creek hydrogeologic regime at the Y-12 
Plant, 1990: Data interpretations and proposed program modi- 
fications: Part 2. Oak Ridge Y-12 Plant, TN (United States); HSW 
Environmental Consultants, Inc., Oak Ridge, TN (United States). 
Jun 1991. 172p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE91015950. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a detailed assessment of groundwater quality at 
several hazardous waste-management facilities associated with the 
Department of Energy (DOE) Y-12 Plant in Oak Ridge, Tennessee. 
The sites are located in an area defined as the Bear Creek Hydro- 
geologic Regime (BCHR), which is one of three hydrogeologic 
regimes that have been defined at the Y-12 Plant in an effort to 
unify and coordinate site-specific monitoring activities for planning 
and reporting purposes. Section 2.0 contains background informa- 
tion regarding the monitored sites and a discussion of the program 
objectives. An overview of the complex hydrogeologic system in 
the BCHR is provided in Section 3.0. A discussion of the interpre- 
tive assumptions used in evaluating the 1990 assessment data, a 
review of groundwater geochemistry and background water quality, 
detailed descriptions of groundwater contaminant plumes, and a 
discussion regarding the quality of groundwater and surface water 
exiting the BCHR are presented in Section 4.0. Findings of the 





1990 assessment program are summarized in Section 5.0. Modifi- 
cation to the assessment monitoring program proposed for 1991 
are in Section 6.0, and a list of references (Section 7.0) concludes 
the report. 20 refs., 23 figs., 12 tabs. 


26112 (Y/SUB-91-YP507C/2-Pt.2) Groundwater quality as- 
sessment for the Upper East Fork Poplar Creek Hydrogeologic 
Regime at the Y-12 Plant: Data interpretations and proposed 
program modifications: Part 2. Oak Ridge Y-12 Plant, TN 
(United States); HSW Environmental Consultants, Inc., Oak Ridge, 
TN (United States). Jun 1991. 166p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE91015951. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a detailed assessment of groundwater quality at 
several hazardous waste-management facilities associated with the 
Department of Energy (DOE) Y-12 Plant in Oak Ridge, Tennessee. 
The sites are located in an area defined as the Upper East Fork 
Poplar Creek Hydrogeologic Regime (UEFPCHR), which is one of 
three hydrogeologic regimes that have been established at the Y- 
12 Plant in an effort to unify and coordinate site-specific monitoring 
activities for planning and reporting purposes. Section 2.0 contains 
background information and a discussion of the 1990 program ob- 
jectives. An overview of the complex hydrogeologic system in the 
UEFPCHR is provided in Section 3.0. A discussion of the interpre- 
tive assumptions used in evaluating the 1990 assessment data, a 
review of groundwater geochemistry and background water quality, 
detailed descriptions of groundwater contaminant plumes, and a 
discussion regarding the quality of groundwater exiting the 
UEFPCHR are presented in Section 4.0. Findings of the 1990 as- 
sessment program are summarized in Section 5.0. Modifications to 
the assessment monitoring program proposed for 1991 are 
presented in Section 6.0, and a list of references (Section 7.0) con- 
cludes the report. 20 refs., 23 figs., 10 tabs. 
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Refer also to citation(s) 25830, 25834, 25835, 25838, 25851, 
25852, 25854, 25890, 25940, 25954, 25966, 25997, 26005, 26006, 
26007, 26008, 26012, 26015, 26016, 26166, 26200, 26915, 26992, 
27066, 27067, 28476, 28477, 28650, 28658, 28836, 28844, 29174 


26113 (ANUV/ESD/TM-17) Site remediation considerations 
and foundation excavation plan for the Walter Reed Army in- 
stitute of Research building, Forest Glen, Maryland. Hambley, 
D.F. (Argonne National Lab., IL (United States). Energy Systems 
Div.); Harrison, W.; Foster, S.A.; Schweighauser, M.J. Argonne Na- 
tional Lab., IL (United States). Energy Systems Div. Apr 1991. 
255p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE91016705. Source: OSTI; NTIS; GPO Dep. 

The US Army Corps of Engineers North Atlantic Division, Balti- 
more District (CENAB), intends to design and construct a medical 
and dental research facility for the Walter Reed Army Institute of 
Research (WRAIR) at the Walter Reed Army Medical Center 
(WRANC) at Forest Glen, Maryland. Because almost 100% of the 
proposed building site is located on an uncontrolled landfill that 
was thought to possibly contain medical, toxic, radioactive, or haz- 
ardous waste, it was assumed that remediation of the site might be 
necessary prior to or in conjunction with excavation. To assess (1) 
the need for remediation and (2) the potential hazards to construc- 
tion workers and the general population, the Baltimore District 
contracted with Argonne National Laboratory to undertake a site 
characterization and risk assessment and to develop a foundation- 
excavation pian. The results of the site characterization and a 
qualitative risk assessment have been presented in a previous re- 
port. This report presents the foundation-excavation plan. 38 refs., 
16 figs., 11 tabs. 


26114 (DOE/EH-0191) Analysis of findings trom the first 
sixteen Tiger Team assessments. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). May 1991. 933p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91016447. Source: OSTI; NTIS; 
GPO Dep. 
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On June 27, 1989. the Secretary of Energy. Admiral James D. 
Watkins, US Navy (Retired). announced a Ten-Point Initiative to 
strengthen environmental protection and waste management activi- 
ties at the US Department of Energy (DOE). The third initiative calls 
for the establishment of independent Tiger Teams to assess DOE's 
major operating facilities and laboratories. As of October 1990, 
sixteen Tiger Team assessments were completed and formally re- 
ported to the Secretary. The following comprehensive analysis of 
the findings from those sixteen assessments is offered to help DOE 
managers in their day-to-day identification of ES&H problems. 


26115 (DOE/EH-0201T) Recommended tritium surtace 
contamination release guides. Johnson, J.R. (USDOE Tritium 
Surface Contamination Limits Committee, Washington. DC (USA)); 
Draper, D.G.; Foulke, J.D.; Hafner, R.S.; Jalbert. R.A.; Kennedy, 
W.E.; Myers, D.S.; Strain, C.D. USDOE Assistant Secretary for En- 
vironment. Safety, and Health, Washington, DC (United States). 
Mar 1991. 32p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91016047. Source: OSTI; NTIS: GPO 
Dep. 

This document was prepared to provide scientific basis for 
recommended changes in specific limits for tritium surface contami- 
nation in DOE Order 5480.11. A summary of the physical and 
biological characteristics of tritium has been provided that illustrate 
the unique nature of this radionuclide when compared to other 
pure beta emitters or to beta-gamma emitting radionuclides. This 
document is divided into nine sections. The introduction and the 
purpose and scope are addressed in Section 1.0 and Section 2.0, 
respectively. Section 3.0 contains recommended interpretation of 
terms used in this document. Section 4.0 addresses recommended 
methods for evaluating surface contamination. Biological and physi- 
cal characteristics of tritium compounds are discussed in Section 
5.0, as they relate to tritium radiotoxicity. Scenarios and dose cal- 
culations for selected, conservatively limiting cases of tritium intake 
are given and discussed in Section 6.0 and Section 7.0. Section 
8.0 provides conclusions on the information given and recommen- 
dations for changes in the surface contamination limits for total 
tritium to 1 x 10° dpm per 100 cm®. 30 refs., 2 tabs. 


26116 (DOE/OR-23701.3) Engineering evaiuation/cost 
analysis for the proposed removal of contaminated materials 
at the Elza Gate site, Oak Ridge, Tennessee. Argonne National 
Lab., IL (United States); Bechtel National, Inc., Oak Ridge, TN 
(United States). Jun 1991. 94p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE91015082. Source: OSTI; NTIS: INIS; GPO Dep. 

This engineering evaluation/cost analysis (EE/CA) has been pre- 
pared in support of the proposed removal action for cleanup of 
radioactive and chemically contaminated soil at the Elza Gate site 
in Oak Ridge, Tennessee. This property became contaminated as 
a result of storage of ore residues, equipment, and other materials 
for the US Atomic Energy Commission. The US Department of En- 
ergy is responsible for cleanup of portions of the site under its 
Formerly Utilized Sites Remedial Action Program. In December 
1990 an area known as Pad 1 was abrasively scoured to remove 
surface contamination, and in March 1991 removal of Pad 1 con- 
tamination was begun under a separate EE/CA. This EE/CA is 
intended to cover the remaining portions of the site for which the 
Department of Energy has responsibility. It has been determined 
that an EE/CA report is appropriate documentation for the pro- 
posed removal action. This EE/CA covers removal of contaminated 
soils and contaminated concrete rubble from the Elza Gate site. 
The primary objectives of this EE/CA report are to identify and de- 
scribe the preferred removal action, and to document the selection 
of response activities that will mitigate the potential for release of 
contaminants from the property into the environment and that will 
minimize the associated threats to human health or welfare and 
the environment. The preferred alternative is disposition on the 
Oak Ridge Reservation. 30 refs., 7 figs., 12 tabs. 


26117 (ES/CSET-1/R2) Safety Analysis Report Update Pro- 
gram: Overview and Phase 1 implementation: Revision 2. 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States). Aug 1991. 65p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91016443. Source: OSTI; NTIS; GPO Dep. 
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During FY 1989. the DOE-Oak Ridge Operations (ORO) office 
formed joint Operating Contractor/DOE-ORO organizations to ad- 
dress safety analysis related issues. The Safety Analysis Report 
Working Group (SARWG) took on the task of developing a strategy 
to address the issue of updating SARs to today’s standards. The 
resulting SAR Update Program was approved by the Safety Analy- 
sis Report Management Group (SARMG) and on November 6, 
1989. was accepted by the senior management of DOE-ORO, and 
its operating contractors, including Martin Marietta Energy Sys- 
tems, Inc. This SAR Update Program consists of five phases: 
Phase 0 — continued operation evaluations: Phase 1 — hazard clas- 
sification and qualitative analysis; Phase 1A — updated operational 
safety requirements: Phase 2 — quantitative accident analysis; and, 
Phase 3 — complete DOE-approved SARs. 8 refs.. 17 figs., 6 tabs. 


26118 (HW-21699) Annual report of the Health Instrument 
Divisions, 1950. Mickelson. M.L. Hanford Works, Richland, WA 
(United States). 20 Jul 1951. 64p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830 
(HAN—42387). Order Number DE91016557. Source: OSTI; NTIS 
(US Sales Only); GPO Dep 

The operations of the Hanford Health Instrument Divisions for the 
year 1950 are outlined in this report. The progress in areas such 
as construction, meteorology research, bioassay work, effluent 
monitoring, geology research, and general operations is discussed. 
Personnel management and monitoring is also reported. (SM) 


26119 (HW-43979) Radiological Sciences Department 
monthly section reports, June 1956. Mickelson, M.L.: Kornberg, 
H.A.; McMurray, P.R.: Pearce. D.W.: Stevens, A.J. General Electric 
Co., Richland. WA (United States). Hanford Atomic Products Oper- 
ation. 6 Jul 1956. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91017112. Source: OSTI; NTIS (US Sales Only); GPO Dep 

This document is the monthly report of the Hanford Radiological 
Sciences Department for June 1956. It contains summaries from 
the following sections: Radiological Engineering Section, Radiologi- 
cal Records and Standards Section, Biophysics Section, and the 
Biology Section. 20 tabs. (MHB) 


26120 (HW-44706) Radiological Sciences Department 
monthly section reports July 1956. Mickelson, M.L.; Keene, 
A.R.; Kornberg. H.A.; McMurray, P.R.; Pearce, D.W. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 6 Aug 1956. 28p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE91017018. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly operations of the Radiological Sciences Department 
at Hanford for July 1956 are given. Topics include personnel 
dosimetry, waste management, aquatic biology, radiation effects 
studies, and general operations. (SM) 


26121 (HW-45114) Radiological Sciences Department 
monthly section reports, August 1956. Mickelson, M.L.; Keene, 
A.R.; Kornberg, H.A.; McMurray, P.R.; Pearce, D.W. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 7 Sep 1956. 28p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE91017113. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report from the Hanford Radiological Sci- 
ences department for August 1956. It includes reports from the 
following sections: Radiological Engineering Section, Radiological 
Records and Standards Section, Biophysics Section, and the Biol- 
ogy Section. 6 tabs. (MHB) 


26122 (HW-45115-E) Radiological Sciences Department 
report for month of August 1956. Parker, H.M. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 7 Sep 1956. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91017114. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
There were nineteen informal, four Class 1 and no Class 2 radi- 
ation incidents. One of the Class 1 incidents involved plutonium 
intake, which was treated with zirconium citrate as a precautionary 
measure. lodine 131 emission was well controlled. New techniques 
offering substantial savings in reactor effluent water sampling were 
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developed. Training of AEC Radiological Physics Fellows was 
completed. A disabling injury occurred on the last day of operation. 
3 tabs. (MHB) 


26123 (HW-50586) Radiation Monitoring Operation, Han- 
ford Laboratories Operation: Monthly report, May 1957. 
Hanford Works, Richland, WA (United States). 31 May 1957. 18p. 
Sponsored by USDOE, Washington. DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017021. Source: 
OST!; NTIS (US Sales Only): GPO Dep. 

This is a monthly report from May 1957 concerning the daily op- 
erations of radiation monitoring for Hanford Laboratories. Topics 
include contamination incidents and decontamination of facilities, 
vehicles, and personnel. (SM) 


26124 (INFO-0264) Improved mortality searches for On- 
tario miners using social insurance index identifiers. Fair, M.E. 
(Statistics Canada, Ottawa, ON (Canada)); Newcombe, H.B.; 
Lalonde, P. Atomic Energy Control Board. Ottawa, ON (Canada). 
Feb 1988. 31p. Order Number DE91642758. Source: OSTI; NTIS 
(US Sales Only); INIS 

The immediate purpose of the present use of the Social Insur- 
ance Number (SIN) index file is to facilitate the death searches 
pertaining to Ontario miners, including uranium miners. The SIN 
records contain accurate versions of the personal identifiers such 
as names and birth dates. whereas these are often incompletely or 
incorrectly recorded on the available work records such as those of 
the Workers’ Compensation Board (WCB). The results show that 
use of the SIN identifiers considerably increases the accuracy of 
the death searches. Both the false positive and the false negative 
outcomes from these searches are reduced in number. This is true 
when the SIN identifiers are employed alone, and even more so 
when they are used in combination with the WCB identifiers. More- 
over, the manual resolutions of the remaining difficult or ambiguous 
matches are greatly facilitated, in part because of the lessened 
resemblance between competing death links. The results are appli- 
cable to future studies of the mortality experience of occupational 
cohorts, including the Newfoundland fluorspar miners and persons 
enrolled in the National Dose Registry. The improvement will be 
most marked where SIN registrations for recent years are em- 
ployed, i.e. following introduction of a requirement to provide birth 
certificate with the SIN application forms. As a by-product of the 
study it has been possible to investigate quantitatively, for the first 
time, the effect on accuracy of the death searches when various 
components of the full names, birth dates and such are deleted 
from the search records. These effects are substantial, and they 
emphasize further the value of having identifiers of high quality 
available for any mortality follow-up. 


26125 (INIS-BR-2620) Radiation protection to firemen. 
Aimeida, E.S. de. Universidade Federal Fluminense, Niteroi, RJ 
(Brazil). 1985 33p. (in Portuguese). Order Number DE91640288. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The basic Knowledge about ionizing radiation oriented for fire- 
men, are presented. The mainly damage and effects caused by 
radiation exposure as well as the method of radiation protection 
are described in simple words. The action to be taken in case of 
fire involving radiation such as vehicles transporting radioactive 
materials are emphasized. (author). 


26126 (INIS-BR-2627) Radiological impact caused by the 
radioactive waste transportation from Abadia (Goiania, BR) to 
a@ candidate area. Heilbron Filho, P.F.L. Comissao Nacional de 
Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Instalacoes e Materiais Nucleares. 23 Oct 1990 28p. (In Por- 
tuguese). Order Number DE91640376. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The objective of this work is to evaluate the radiological impact 
caused by the radioactive waste transportation from the provisory 
deposit in Abadia-Goiania to a permanent one. (author). 


26127 (INIS-mf—12890, pp. 150-155) Assessment of the ef- 
tect of contamination of agricultural soil with uranium and its 
decay products and with radium-226 on human health. Ho- 
racek, P. (Vyzkumny Ustav Palivoenergetickeho Komplexu, Prague 
(Czechoslovakia)); Hanslik, E.; Mansfeld, A. Ceskoslovenska 





Vedeckotechnicka Spolecnost. Usti nad Labem (Czechoslovakia). 
Dum Techniky. 1990. 186p. Translation available from Nuclear In- 
formation Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at 
US$ 10 per typewritten page. (In Czech). (CONF-9009399-: 13. 
national conference on radionuclides and ionizing radiation in water 
management, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The health hazard associated with the contamination of the 
Ploucnice river from effluents from uranium ore mining was as- 
sessed. Farming on soil contaminated with uranium in amounts of 
10, 25, 50, 100 and 200 mg/kg and with 226Ra in amounts of 0.2, 
0.5, 1, 2 and 5 kBa/kg was considered. The 50-year commitment 
of the collective effective dose equivalent was calculated from the 
area of contaminated field, crops, radionuclide distribution ratio, 
dose coefficient (commitment of the effective dose equivalent asso- 
ciated with the ingestion of 1 Bq of the radionuclide in question) 
and surface activity. The distribution coefficients, dose coefficients, 
the collective 50-year commitments of effective dose equivalent 
from agricultural production on soil contaminated with 29°U and its 
decay products and with ?26Ra and specific activity of 226Ra in 
plant produce grown on contaminated fields, and the 50-year com- 
mitments of the effective dose equivalent from its consumption are 
tabulated. It is concluded that the maximum permissible value of 
the effective dose equivalent is not exceeded. On the other hand, it 
is recommended that a study be performed with respect to the ad- 
herence to the ALARA principle, the risk from the consumption of 
foods grown on contaminated fields being comparable with or even 
higher than the population risk arising from normal operation of nu- 
clear power plants. (P.A.). 4 tabs., 7 refs. 


26128 (ITRI-TR-910601) Laboratory on the Inline Sampling 


Head for the Eberline Alpha 6 continuous air monitor: Detec- 
tion efficiency for 7*Pu and ~°Pu and particle collection 


efficiency for ultrafine and 10-um particles. Newton, G.J.; 
Hoover, M.D. Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM (United States). Inhalation Toxicology 
Research Inst. 21 Jun 1991. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76EV01013. Order 
Number DE91015584. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a series of laboratory tests conducted on 
the prototype Inline Sampling Head for the Eberline Alpha 6 contin- 
uous air monitor. The Inline Sampling Head is housed in a 
light-tight, dust-proof metal container. The aerosol sampie enters 
via a 1.0-inch diameter (ID) tube and then into a transition region 
consisting of an egg-shaped flow distribution device that channels 
the aerosol sample to the area of the collection filter. The diffused 
junction alpha detector is housed in the distal end of the egg- 
shaped flow distributor facing the collection filter. The filter holder 
access door can open either 90 or 180 degrees to facilitate filter 
changes for horizontal or vertical mounting of the head. Electronic 
components for the preamplifier stage are also in the remote locat- 
able enclosure. Tests included alpha counting efficiencies for 29°Pu 
and 23°Puy in the total spectrum and in the Pu regions of interest, 
the transport of ultrafine particles consisting of radon progeny, and 
monodisperse 10 ym aerodynamic particles of fluorescent 
polystyrene latex from the connecting pipe of the inline head to the 
collection filter. Net alpha particle counting efficiencies were similar 
to efficiencies measured for the Eberline Radial Inlet Head previ- 
ously tested. For both the ultrafine radon progeny and the 10 um 
particles, transport and collection was about 100%. 3 refs., 7 figs., 
5 tabs. 


26129 (K/GDP/SAR-2) Proceedings of the information ex- 
change workshop: Design basis floods, March 20, 1990, Oak 
Ridge, Tennessee. Brock, W.R. (Oak Ridge National Lab., TN 
(United States)); Lee, D.W. Oak Ridge Gaseous Diffusion Plant, 
TN (United States). Sep 1990. 75p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840T21400. 
(CONF-9003280-: Information exchange workshop on design ba- 
sis floods (DBFLs), Oak Ridge, TN (United States), 20 Mar 1990). 
Order Number DE91015995. Source: OSTI; NTIS; GPO Dep. 
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An information exchange workshop was held on March 20. 1990, 
at the K-25 Plant to discuss Design Basis Floods (DBFLs) for the 
Paducah Gaseous Diffusion Plant (PAD) as required by the 
Gaseous Diffusion Plant (GDP) Final Safety Analysis Report 
(FSAR) Upgrade Program. The attendees consisted of representa- 
tives of the Department of Energy (DOE)-Headquarters, DOE-Oak 
Ridge Operations, Martin Marietta Energy Systems, Inc., and rec- 
ognized experts in the flood evaluation field from Jack R. Benjamin 
and Associates (JRBA), the Army Corps of Engineers (COE), and 
the Tennessee Valley Authority (TVA). The principal goal of this 
workshop was to develop a consensus approach for defining the 
DBFL for PAD, based on information and direction from the team 
of experts assembled and DOE and Energy Systems representa- 
tives. To accomplish this, the applicable DOE order and related 
guidance documents were addressed and discussed for application 
to PAD. The representatives from JRBA, COE, and TVA made 
technical presentations that summarized flood-evalutation tech- 
niques. These presentations portrayed several different points of 
view for evaluating extreme flooding events. The JRBA approach is 
based on probabilistic methods. The approaches used by COE and 
TVA are based on deterministic methods. Both COE and TVA rec- 
ognized Probable Maximum Flood (PMF) as a very extreme, 
deterministic flooding event. A discussion focused around the pos- 
siblity of defining (postulating) the PMF for the portion of the Ohio 
River Basin that would affect PAD. The representitive from JRBA 
expressed some technical concerns pertaining to a PMF approach. 
Several Energy Systems representatives felt that if a PMF were 
postulated for PAD, the calculated maximum flood stage would 
probably remain below plant grade. 30 figs. 


26130 (LA-12124-MS) Experimental assessment of air per- 
meability in a concrete shear wall subjected to simulated 
seismic loading. Girrens, S.P.; Farrar, C.R. Los Alamos National 
Lab., NM (United States). Jul 1991. 53p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE91015986. Source: OST]; NTIS; INIS; GPO Dep. 

A safety concern for the proposed Special Nuclear Materials 
Laboratory (SNML) facility at the Los Alamos National Laboratory 
was air leakage from the facility if it were to experience a design 
basis earthquake event. To address this concern, a study was initi- 
ated to estimate air leakage, driven by wind-generated pressure 
gradients, from a seismically damaged concrete structure. This re- 
port describes a prototype experiment developed and performed to 
measure the air permeability in a reinforced concrete shear wall, 
both before and after simulated seismic loading. A shear wall test 
structure was fabricated with standard 4000-psi concrete mix. 
Static load-cycle testing was used to simulate earthquake loading. 
Permeability measurements were made by pressurizing one side of 
the shear wall above atmospheric conditions and recording the 
transient pressure decay. As long as the structure exhibited linear 
load displacement response, no variation in the air permeability 
was detected. However, experimental results indicate that the air 
permeability in the shear wall increased by a factor of 40 after the 
wall had been damaged (cracked). 17 figs., 8 tabs. 


26131 (LA-UR-91-2325) Process criticality accident likeli- 
hoods, consequences, and emergency planning. McLaughlin, 
T.P. Los Alamos National Lab., NM (United States). [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910993—13: International con- 
ference on nuclear criticality (ICNC) safety, Oxford (United 
Kingdom), 9-13 Sep 1991). Order Number DE91016030. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Evaluation of criticality accident risks in the processing of signifi- 
cant quantities of fissile materials is both complex and subjective, 
largely due to the lack of accident statistics. Thus, complying with 
standards such as ISO 7753 which mandates that the need for an 
alarm system be evaluated, is also subjective. A review of guid- 
ance found in the literature on potential accident magnitudes is 
presented for different material forms and arrangements. Reasoned 
arguments are also presented concerning accident prevention and 
accident likelihoods for these material forms and arrangements. 13 
refs., 1 fig., 1 tab. 


26132 (MLM-MU-91-68-0003) Safety assessment of the 
tape processing facility. Seabaugh, P.W.; Prisc, M.D.; Barkiay, 
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C.D. Mound, Miamisburg. OH (United States). 8 Aug 1991. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-88DP43495. Order Number DE91016630. Source: 
OSTI; NTIS: GPO Dep. 

An assessment of specific processes performed in the Mound 
tape processing facility was done to determine the potential risk to 
the operator. A fault tree methodology was used, with quantitative 
aspects obtained from risk matrices and histograms derived from 
fault tree minimum cut sets. Assessment showed overall risks to 
personnel to be low for the processes examined. Risk analysis also 
resulted in some suggestions for safety improvements. 12 figs. 


26133 (NUREG-1450) Potential criticality accident at the 
General Electric Nuclear Fuel and Component Manutacturing 
Facility, May 29, 1991. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Aug 1991. 208p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

At the General Electric Nuclear Fuel and Component Manufac- 
turing facility, located near Wilmington, North Carolina, on May 28 
and 29, 1991, approximately 150 kilograms of uranium were inad- 
vertently transferred from safe process tanks to an unsafe tank 
located at the waste treatment facility, thus creating the potential 
for a localized criticality safety problem. The excess uranium was 
ultimately safely recovered when the tank contents were cen- 
trifuged to remove the uranium-bearing material. Subsequently, the 
US Nuclear Regulatory Commission dispatched an Incident Investi- 
gation Team to determine what happened, to identify probable 
causes, and to make appropriate findings and conclusions. This re- 
port describes the incident, the methodology used by the team in 
its investigation, and presents the team’s findings and conclusions. 
48 figs., 8 tabs. 


26134 (ORNL/M-1326) Biomedical and Environmental Sci- 
ences Program at Oak Ridge National Laboratory. Oak Ridge 
National Lab., TN (United States). Jan 1991. 135p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE91015631. Source: OSTI; NTIS; 
GPO Dep. 

This overview provides programmatic and other information 
about the Oak Ridge National Laboratory (ORNL) Biomedical and 
Environmental Sciences (BES) Program. Our mission is to conduct 
for our sponsors quality research and development (R&D) using 
our local resources and collaborative groups in Oak Ridge and 
elsewhere. A primary mission of the BES Program is to identify 
and to understand important environmental and health effects 
associated with the energy technologies including (1) basic and ap- 
plied biological research on genetic and somatic effects of radiation 
and chemical exposures; (2) relationships of primary energy-related 
effluents to global environmental issues; (3) development of human 
health and environmental assessments and risk analyses in these 
areas; and (4) development of advanced instrumentation, measure- 
ment techniques, and methodologies for applying nuclear 
technologies to medical diagnosis and treatment. A secondary mis- 
sion is to contribute to relevant educational activities and the 
revitalization of American industry through a variety of associations 
and activities. The BES Program is committed to the effective 
transfer of research and technological developments to the private 
sector, academia, and other research institutions including (where 
possible) establishing joint research, education, and training pro- 
grams with universities. 8 refs., 9 figs., 14 tabs. 


26135 (ORNL/RASA-89/20) Results of the radiological sur- 
vey at the Jessop Steel Company Site, 500 Green Street, 
Washington, Pennsylvania (JSP001): Environmental Restora- 
tion and Waste Management Non-Defense Programs. Cottrell, 
W.D.; Foley, R.D.; Floyd, L.M. Oak Ridge National Lab., TN 
(United States). Apr 1991. 29p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE91014994. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a group 
from Oak Ridge National Laboratory conducted investigative radio- 
logical surveys at the Jessop Steel company, 500 Green Street, 
Washington, Pennsylvania (JSP001) in 1989. The purpose of the 
surveys was to determine whether the property was contaminated 
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with radioactive residues, principally *°8U, as a result of work con- 
tracted to the Atomic Energy Commission. The survey included 
gamma scans: direct and transferable measurements of alpha and 
beta-gamma radiation levels; and soil dust, debris, grinding wheel, 
and air sampling for radionuclide analyses. The survey and sam- 
pling covered portions of the exterior ground surface, the roof and 
gutter section above the saw shop and rolling mill area of building 
D, and the interiors of buildings A, B, C and D. Results of the sur- 
vey demonstrated no radionuclide concentrations in excess of the 
DOE Formerly Utilized Sites Remedial Action Program guidelines 
for radium, thorium, and uranium. The radionuclide distributions 
were not significantly different from typical background levels in the 
Pennsylvania are. 7 refs., 11 figs., 4 tabs. 


26136 (ORNL/RASA-91/1) Results of the independent veri- 
fication of radiological remedial action at 397 East 3rd South 
Street, Monticello, Utah (MS00168). Wilson, M.J.; Crutcher, J.W. 
Oak Ridge National Lab., TN (United States). Jul 1991. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91015587. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy’s (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material re- 
sulting from mill operations. During 1987 and 1988, UNC Geotech, 
the remedial action contractor designated by DOE, performed re- 
medial action on the vicinity property at 397 East 3rd South Street, 
Monticello, Utah. The Pollutant Assessments Group (PAG) of Oak 
Ridge National Laboratory was assigned the responsibility of verify- 
ing the data supporting the adequacy of remedial action and 
confirming the site's compliance with DOE guidelines. The PAG 
found that the site successfully meets the DOE remedial action ob- 
jectives. Procedures used by PAG are described. 3 refs., 2 tabs. 


26137 (ORNL/RASA-91/2) Results of the independent veri- 
fication of radiological remedial action at 87 East 500 South 
Street, Monticello, Utah (MS00153). Wilson, M.J.; Crutcher, J.W. 
Oak Ridge National Lab., TN (United States). Jul 1991. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91015588. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1980 the iste of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy’s (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material re- 
sulting from mill operations. During 1987 and 1988, UNC Geotech, 
the remedial action contractor designated by DOE, performed re- 
medial action on the vicinity property at 87 East 500 South Street, 
Monticello, Utah. The Pollutant Assessments Group (PAG) of Oak 
Ridge National Laboratory was assigned the responsibility of verify- 
ing the data supporting the adequacy of remedial action and 
confirming the site’s compliance with DOE guidelines. The PAG 
found that the site successfully meets the DOE remedial action ob- 
jectives. Procedures used by PAG are described. 3 refs., 2 tabs. 


26138 (ORNL/RASA-91/3) Results of the independent veri- 
fication of radiological remedial action at 600 South Clayhill 
Drive (AKA 600 South Cemetery Road), Monticello, Utah 
(MS00145). Wilson, M.J.; Crutcher, J.W. Oak Ridge National Lab., 
TN (United States). Jul 1991. 11p. Sponsored by USDOE, Wasbh- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91015516. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy's (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 





properties that had been contaminated by radioactive material re- 
sulting from mill operations. During 1986 and 1987, UNC Geotech, 
the remedial action contractor designated by DOE, performed re- 
medial action on the vicinity property at 600 South Cemetery Road 
(updated by San Juan County and the state of Utah to 600 South 
Clayhill Drive), Monticello, Utah. The Pollutant Assessments Group 
(PAG) of Oak Ridge National Laboratory was assigned the respon- 
sibility of verifying the data supporting the adequacy of remedial 
action and confirming the site’s compliance with DOE guidelines. 
The PAG found that the site successfully meets the DOE remedial 
action objectives. Procedures used by PAG are described. 3 refs., 
2 tabs. 


26139 (ORNL/RASA-91/4) Results of the independent veri- 
fication of radiological remedial action at 464 South 1st East 
Street, Monticello, Utah (MS00071). Wilson, M.J.; Crutcher, J.W. 
Oak Ridge National Lab., TN (United States). Jul 1991. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91015517. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy’s (DOE’s) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material re- 
sulting from mill operations. During 1986 and 1987, UNC Geotech, 
the remedial action contractor designated by DOE, pertormed re- 
medial action on the vicinity property at 464 South 1st East Street, 
Monticello, Utah. The Pollutant Assessments Group (PAG) of Oak 
Ridge National Laboratory was assigned the responsibility of verify- 
ing the data supporting the adequacy of remedial action and 
confirming the site’s compliance with DOE guidelines. The PAG 
found that the site successfully meets the DOE remedial action ob- 
jectives. Procedures used by PAG are described. 3 refs., 2 tabs. 


26140 (ORNL/RASA-91/5) Results of the independent veri- 
fication of radiological remedial action at 16 East 5th South 
Street, Monticello, Utah (MS00075). Wilson, M.J.; Crutcher, J.W. 
Oak Ridge National Lab., TN (United States). Jul 1991. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91015515. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy's (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material 
resulting from mill operations. During 1984 UNC Geotech, the re- 
medial action contractor designated by DOE, performed remedial 
action on the vicinity property at 16 East 5th South Street, Monti- 
cello, Utah. The Pollutant Assessments Group (PAG) of Oak Ridge 
National Laboratory was assigned the responsibility of verifying the 
data supporting the adequacy of remedial action and confirming 
the site’s compliance with DOE guidelines. The PAG found that the 
site successfully meets the DOE remedial action objectives. Proce- 
dures used by PAG are described. 3 refs., 2 tabs. 


26141 (PNL-6866-Rev.1) Technical basis for internal 
dosimetry at Hanford: Revision 1. Sula, M.J.; Carbaugh, E.H.; 
Bihl, D.E. Pacific Northwest Lab., Richland, WA (United States). Jul 
1991. 309p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016127. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Internal Dosimetry Program, administered by Pacific 
Northwest Laboratory for the US Department of Energy, provides 
routine bioassay monitoring for employees who are potentially ex- 
posed to radionuclides in the workplace. This report presents the 
technical basis for routine bioassay monitoring and the assessment 
of internal dose at Hanford. The radionuclides of concern include 
tritium, corrosion products (°®Co, ®°Co, 54Mn, and 5°Fe), strontium, 
cesium, iodine, europium, uranium, plutonium, and americium,,. 
Sections on each of these radionuclides discuss the sources and 
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characteristics; dosimetry; bioassay measurements and monitoring; 
dose measurement, assessment, and mitigation and bioassay 
follow-up treatment. 78 refs., 35 figs., 115 tabs. 


26142 (PNL-7274-HEDR) Computational model design 
specification for Phase 1 of the Hantord Environmental Dose 
Reconstruction Project. Napier, B.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1991. 90p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91015655. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation dose that individuals 
could have received as a result of emission from nuclear opera- 
tions at Hanford since their inception in 1944. The purpose of this 
report is to outline the basic algorithm and necessary computer 
calculations to be used to calculate radiation doses specific and 
hypothetical individuals in the vicinity of Hanford. The system de- 
sign requirements, those things that must be accomplished, are 
defined. The system design specifications, the techniques by which 
those requirements are met, are outlined. Included are the basic 
equations, logic diagrams, and preliminary definition of the nature 
of each input distribution. 4 refs., 10 figs., 9 tabs. 


26143 (PNL-7412-HEDR-Rev.1) Air pathway report: Phase 
1 of the Hanford Environmental Dose Reconstruction project: 
Revision 1. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1991. 217p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016548. Source: OSTI; NTIS; GPO Dep. 

Phase 1 of the air-pathway portion of the Hanford Environmental 
Dose Reconstruction (HEDR) Project sought to determine whether 
dose estimates could be calculated for populations in the 10 coun- 
ties nearest the Hanford Site from atmospheric releases of 
iodine-131 from the site from 1944-1947. Phase 1 demonstrated 
the following: HEDR-calculated source-term estimates of iodine- 
131 releases to the atmosphere were within 20% of previously 
published estimates; calculated vegetation concentrations of iodine- 
131 agree well with previously published measurements; the 
highest of the Phase 1 preliminary dose estimates to the thyroid 
are consistent with independent, previously published estimates of 
doses to maximally exposed individuals; and, relatively crude, pre- 
viously published measurements of thyroid burdens for Hanford 
workers are in the range of average burdens that the HEDR model 
estimated for similar “reference individuals” for the period 1944— 
1947. Preliminary median dose estimates summed over the year 
1945-1947 for the primary pathway, air-pasture-cow-milk-thyroid, 
ranged from low median values of 0.006 rad for upwind adults who 
obtained milk from backyard cows not on pasture to high median 
values of 68.0 rad for downwind infants who drank milk from 
pasture-fed cows. Extremes of the estimated range are a low of 
essentially zero to upwind adults and a high of almost 3000 rem to 
downwind infants. 37 refs., 37 figs., 2 tabs. 


26144 (PNL-7752) Hanford radiological protection support 
services annual report for 1990. Lyon, M.; Bihl, D.E.; Fix, J.J.; 
Piper, R.K.; Freolich, T.J.; Leonowich, J.A.; Lynch, T.P. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1991. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016640. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Various Hanford site-wide radiation protection services provided 
by the Pacific Northwest Laboratory for the US Department of 
Energy-Richland Operations Office and Hanford contractors are 
described in this annual report for calendar year 1990. These activ- 
ities include internal dosimetry measurements and evaluations, in 
vivo measurements, external dosimetry measurements and evalua- 
tions, instrument calibration and evaluation, radiation source 
calibration, and radiological records keeping. For each of these ac- 
tivities, the routine program, program changes and enhancements, 
associated tasks, investigations and studies, and related publica- 
tions, presentations, and other staff professional activities are 
discussed as applicable. 22 refs., 10 figs., 19 tabs. 


26145 (PNL-7755) Report of investigation: Explosion and 


contamination incident, 308 Building, 300 Area, Battelle- 
Northwest: Part 2, Conclusions and recommendations. de 
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Halas, D.R. Battelle Pacific Northwest Lab., Richland. WA (United 
States). 14 Sep 1965. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (BNWL-CC—249- 
Pt.2-DEL.). Order Number DE91016229. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

An explosion occurred in a glove box in 1965 in Room 113 of 
the Battelle-Northwest Plutonium Fuels Laboratory, 308 Building, 
300 Area. The explosion blew out two of the gloves on one side of 
the glove box and ripped at least one other glove. The fire that fol- 
lowed the explosion burned one of the gloves which had been 
blown out and some of the rags and other combustible materials in 
the glove box. There were no injuries from the explosion and fire. 
Two of the eleven men who were in the room at the time required 
decontamination and observation for possible plutonium internal 
deposition. Fire and explosion damage is estimated at $600, loss 
of contaminated equipment at $10,000, and total decontamination 
costs at $20,000 to $30,000. 


26146 (PNL-7756) Report of investigation: Explosion and 
contamination incident, 308 Building, 300 Area, Battelle- 
Northwest: Part 1, The accident and related actions. de Halas, 
D.R. Battelle Pacific Northwest Lab., Richland, WA (United States). 
14 Sep 1965. 18p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC06-76RL01830. (BNWL-CC—249-Pt.1- 
DEL.). Order Number DE91016228. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

At approximately 11:10 a.m., August 23, 1965, an explosion oc- 
curred in glove box #10 in Room 113 of the Plutonium Fuels 
Laboratory (308 Building, 300 Area). The explosion blew out two of 
the gloves on the south side of the glove box and ripped at least 
one other glove. The fire that followed the explosion burned one of 
the gloves which had been blown out and some of the rags and 
other combustible materials in the glove box. There were no in- 
juries from the explosion and fire. Appendix 1, a plan of the first 
floor of the building shows the affected area and the evacuation 
routes of affected employees. Appendices 2, 3, and 4 illustrate the 
extent of damage. Two of the eleven men who were in the room at 
the time required decontamination and observation for possible plu- 
tonium internal deposition. Actual damage caused by the fire and 
explosion was estimated at about $600, unrecoverable contami- 
nated equipment at $10,000, and the cost of decontamination at 
$20,000 to $30,000. 


26147 (PNL-SA-18817) The observational approach in en- 
vironmental restoration. Smyth, J.D. (Pacific Northwest Lab.., 
Richland, WA (USA)); Quinn, R.D. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1991. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-9107139-1: 1991 American Society of Civil Engineers 
(ASCE) national conference on environmental engineering, Reno, 
NV (United States), 8-10 Jul 1991). Order Number DE91015528. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has committed to complet- 
ing environmental restoration of its facilities within the next 28 
years (DOE 1990b). In order to achieve this, DOE must ensure 
that its restoration activities are both effective and efficient. A key 
aspect of fulfilling this commitment is the recognition and manage- 
ment of uncertainty that is inherent in waste-site clean-up actions. 
The DOE Office of Environmental Restoration (DOE-ER) requested 
Pacific Northwest Laboratory (PNL) to investigate the applicability 
and implementation of what is known as the “observational ap- 
proach” to better address these needs. PNL’s initial investigation 
resulted in the positive conclusion that the observational approach 
had potential benefit to DOE during environmental restoration. In a 
follow-on effort, PNL supported by CH2M HILL, has been providing 
guidance to DOE field-offices on observational approach funda- 
mentals, implementation, and application to waste-site remediation. 
This paper outlines the fundamentals of the observational approach 
and discusses the progress in integrating the observational ap- 
proach in DOE's environmental restoration efforts. 9 refs., 2 figs. 


26148 (SAND—91-1375) Performance indicator report, first 
quarter, CY 1991: Sandia National Laboratories. Conway, E. 
(Sandia National Labs., Albuquerque, NM (USA)); Haycraft, D. 
Sandia National Labs., Albuquerque, NM (United States). Jun 
1991. 157p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC04-76DP00789. 
DE91015365. Source: OSTI; NTIS; GPO Dep. 

This report represents the first quarterly submittal of data by 
Sandia National Laboratories (SNL) for the Department Of Energy 
(DOE) Headquarters Performance Indicator Program. Secretary of 
Energy Notice (SEN-29-91) directed that a Department-wide “uni- 
form systems of Performance Indicators (Pls) for trending and 
analyzing operational data to help assess and support progress in 
improving performance and in strengthening line management con- 
trol of operations relating to environmental, safety, and health 
activities” be developed. Trending and analysis of data depicting 
the performance of facilities is an essential element in creating a 
culture of “continuous improvement,” where performance gains are 
maintained and deteriorating environmental, safety, and health con- 
ditions are identified early. In addition, good practices that can 
benefit other DOE operations areas should be identified. The pro- 
gram defines 21 Pi’s grouped into four broad areas: (1) personnel 
safety; (2) operational incidents; (3) environmental releases (nor- 
mal operations); and (4) management (including waste generation). 
SNL is required to submit data on 21 Pls for four facilities/reporting 
elements that were selected by DOE at Albuquerque and Liver- 
more. 31 figs. 


Order Number 


26149 (UCRL-JC—107830) Design for containment of haz- 
ardous materials. Murray, R.C. (Lawrence Livermore National 
Lab., CA (United States)); McDonald, J.R. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9104193—2: 3. tornado symposium, Norman, OK 
(United States), 2-5 Apr 1991). Order Number DE91015762. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Department of Energy, (DOE), facilities across the United States, 
use wind and tornado design and evaluation criteria based on 
probabilistic performance goals. In addition, other programs such 
as Advanced Light Water Reactors, New Production Reactors, and 
Individual Plant Examinations for External Events for commercial 
nuclear power plants utilize design and evaluation criteria based on 
probabilistic performance goals. The use of probabilistic perfor- 
mance goals is a departure from design practice for commercial 
nuclear power plants which have traditionally been designed utiliz- 
ing a conservative specification of wind and tornado loading 
combined with deterministic response evaluation methods and per- 
missible behavior limits. Approaches which utilize probabilistic wind 
and tornado hazard curves for specification of loading and deter- 
ministic response evaluation methods and permissible behavior 
limits are discussed in this paper. Through the use of such desigr/ 
evaluation approaches, it may be demonstrated that there is high 
likelihood that probabilistic performance goals can be achieved. 14 
refs., 1 fig., 5 tabs. 


26150 (WHC-MR-0259) Hanford Waste Vitrification Plant 
project Preliminary Satety Analysis Report comment response 
records. Herborn, D.|.; Campbell, L.M. Westinghouse Hantord Co., 
Richland, WA (United States). Jun 1991. 833p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE91016781. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The initial draft version of the Hanford Waste Vitrification Plant 
(HWVP) Preliminary Safety Analysis Report (PSAR) was issued for 
review and comment on July 17, 1989, and was designated as Re- 
vision A. Following resolution of comments arising from the 
Revision A review, the PSAR was revised as a final draft. This ver- 
sion, which was designated as HWVP PSAR, Revision B, was 
issued for review and comment on July 16, 1990. The PSAR was 
again revised as Revision O following the resolution of the Revi- 
sion B comments. The HWVP PSAR, Revision O, was approved 
by Westinghouse Hanford Company (Westinghouse Hanford) on 
May 21, 1991, and issued as WHC-EP-0250, Hanford Waste Vitrifi- 
cation Plant Preliminary Safety Analysis Report to the Department 
of Energy-Richland Operations Office (DOE-RL). While Westing- 
house Hanford organizations were reviewing the drafts of the 
HWVP PSAR (i.e., Revisions A and B), a parallel review was being 
performed by the DOE-RL on both versions. This supporting docu- 
ment provides a summary of the PSAR Comment Response 
Databases for the Westinghouse Hanford and DOE-RL reviews of 





HWVP PSAR. Revisions A and B. This document also provides 
copies of all the closed-out Review Comment Records (RCR) sub- 
mitted by these organizations. 8 refs., 1 fig., 2 tabs. 


26151 (WSRC-TR-91-22-Rev.1) Adverse experiences with 
nitric acid at the Savannah River Site: Revision 1. Durant, 
W.S.; Craig, D.K.; Vitacco, M.J.; McCormick, J.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). Jun 1991. 102p 
Sponsored by USDOE, Washington. DC (United States). DOE 
Contract ACO09-89SR18035. Order Number DE91016467. Source: 
OSTI; NTIS; GPO Dep. 

Nitric acid is used routinely at the Savannah River Site (SRS) in 
many processes. However, the site has experienced a number of 
adverse situations in handling nitric acid. These have ranged from 
minor injuries to personnel to significant explosions. This document 
compiles many of these events and includes discussions of pro- 
cess upsets, fires, injuries, and toxic effects of nitric acid and its 
decomposition products. The purpose of the publication is to ap- 
prise those using the acid that it is a potentially dangerous material 
and can react in many ways as demonstrated by SRS experience. 
10 refs. 


26152 (Y/ER/SUB-90-99928/2) Remedial investigation work 
plan for Bear Creek (Y02-S600) at the Oak Ridge Y-12 Plant, 
Oak Ridge, Tennessee. Turner, R.R. (Oak Ridge National Lab., 
TN (United States)); Bogle, M.A.; Clapp, R.B.; Dearstone, K.; 
Dreier, R.B.; Early, T.O.; Herbes, S.E.; Loar, J.M.; Parr, P.D.; 
Southworth, G.R. Oak Ridge Y-12 Plant, TN (United States); Oak 
Ridge National Lab., TN (United States); H and R Technical Asso- 
ciates, Inc., Oak Ridge, TN (United States); Science Applications 
International Corp., Oak Ridge, TN (United States). Jul 1991. 475p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE91016151. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As part of its response to Resource Conservation and Recovery 
Act (RCRA), the US Department of Energy had agreed to further 
investigate contamination of Bear Creek and its floodplain resulting 
from releases of hazardous waste or hazardous constituents from 
the Y-12 Plant solid waste management units (SWMU) located in 
the Bear Creek watershed. That proposed RCRA Facility Investiga- 
tion has been modified to incorporate the requirements of 
Comprehensive Environmental Response, Compensation, and Lia- 
bility Act (CERCLA) into a Remediai Investigation (RI) Plan for 
Bear Creek. This document is the RI Plan for Bear Creek and its 
flood-of-record floodplain. The following assumptions were made in 
the preparation of this Ri Plan: (1) That source-area groundwater 
monitoring will be conducted as a part of the comprehensive 
groundwater monitoring plan for the Bear Creek Hydrogeologic 
Regime; and (2) that postclosure activities associated with each 
SWMU do not explicitly include a comprehensive assessment of 
surface water, sediment, and floodplain soil contamination in Bear 
Creek and its tributaries. The RI Plan is thus intended to provide a 
more comprehensive evaluation of Bear Creek and its floodplain 
than that provided by the investigative monitoring and risk assess- 
ment activities associated with the ten individual SWMUs. Rl 
activities will be carefully coordinated with other monitoring and as- 
sessment activities to avoid redundancy and to maximize the utility 
of data gathered during the investigation. 121 refs., 61 figs., 46 
tabs. 
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Refer also to citation(s) 25851, 25852, 25853, 25854, 25890, 
26131, 26148, 26915, 27486, 28071, 28074, 28076, 28108, 28326, 
28403, 29545 


26153 (DOE/SA-0003P) Annual report on strategic special 
nuclear material inventory differences. USDOE Assistant Secre- 
tary for Defense Programs, Washington, DC (United States). Office 
of Safeguards and Security. Jan 1991. 32p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE91016242. Source: OSTI; NTIS; INIS; GPO Dep. 

This report of unclassified Inventory Difference (ID's) covers the 
twelve months from April 1, 1989 through March 31, 1990 for all 
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key Department of Energy (DOE) and DOE contractor operated fa- 
cilities possessing strategic special nuclear material. Classified 
information is not included in this report. This classified information 
includes data for the Rocky Flats and Y-12 nuclear weapons pro- 
duction facilities or facilities under ID investigation. However. 
classified ID data from such facilities receive the same scrutiny and 
analyses was the included data. The data in this report have been 
prepared and reviewed by DOE contractors. field offices, and 
Headquarters. When necessary. special investigations have been 
performed in addition to these reviews: This ID data, explanations, 
reviews, and any additional special investigations. together with the 
absence of physical indications of any theft attempt. support a find- 
ing that no theft or diversion of significant quantities of strategic 
special nuclear material has occurred in DOE facilities during the 
twelve-month period covered by this report. 


26154 (EUR-12890, pp. 124-133) Integrated five station 
nondestructive assay system for the support of decontamina- 
tion and decommissioning of a former plutonium mixed oxide 
tuel fabrication facility. Caldwell, J.T.; Bieri. J.M.; Hastings, R.D.: 
Horton, W.S.; Kuckertz, T.H.; Kunz, W.E.; Plettenberg, K.; Smith, 
L.D. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (CONF-891197-: Topical meeting on non- 
destructive assay of radioactive waste, Cadarache (France), 20-22 
Nov 1989). In Non-Destructive assay of Radioactive Waste. 327p. 
Order Number DE91502425. Source: OSTI; NTIS (US Sales Only). 

The goal of a safe, efficient and economic decontamination and 
decommissioning of plutonium facilities can be greatly enhanced 
through the intelligent use of an integrated system of nondestruc- 
tive assay equipment. We have designed and fabricated such a 
system utilizing five separate NDA stations integrated through a 
single data acquisition and management personal computer-based 
controller. The initial station utilizes a passive neutron measure- 
ment to determine item Pu inventory to the 0.1 gm level prior to 
insertion into the decontamination cell. A large active neutron sta- 
tion integrated into the cell is used to measure decontamination 
effectiveness at the 10 nci/gm level. Cell Pu buildup at critical 
points is monitored with passive neutron detectors. An active neu- 
tron station having better than 1 mg Pu assay sensitivity is used to 
quantify final compacted waste pucks outside the cell. Bulk Pu in 
various forms and isotopic enrichments is quantified in a combined 
passive neutron coincidence and high resolution gamma ray spec- 
trometer station outside the cell. Item control and Pu inventory are 
managed with bar code labeling and a station integrating algorithm. 
Overall economy is achieved by multiple station use of the same 
expensive hardware such as the neutron generator. 


26155 (EUR-12890, pp. 202-209) Measurements of uranium 
waste using a californium shuffler. Sprinkle, J.K. (Los Alamos 
National Lab., NM (US)); Menlove, H.O.; Ensslin, N.; Crane, T.W. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-891197—: Topical meeting on non-destructive 
assay of radioactive waste, Cadarache (France), 20-22 Nov 1989). 
In Non-Destructive assay of Radioactive Waste. 327p. Order Num- 
ber DE91502425. Source: OSTI; NTIS (US Sales Only). 

We describe a passive/active neutron counter (PAN) based on a 
252Cf shuffler for 208-L drums. It is a flexible instrument that can 
be used to measure the nuclear material content of large contain- 
ers. This instrument is installed in the Portsmouth Gaseous 
Diffusion Plant in Piketon, Ohio. This paper describes the results of 
a calibration for an iron matrix. For 0 to 100 g 2°5U, the PAN 
meets our accuracy goal of 10% and our precision goal of 1% for 
100 g 255U. With its passive and active capability, this shuffler ad- 
dresses future needs for materials control and accountability, and 
health, safety, and environment. The hardware portion of the 
counter is a good candidate for transfer to the commercial sector. 
We plan to focus our future waste assay efforts on developing 
more sophisticated analysis techniques for this generic hardware, 
rather than developing customized hardware for each application. 


26156 (EUR-13038) Quality control provisions applied in 
the preparation and characterization of Pu-bearing PERLA 
standards. Guardini, S. (Commission of the European Communi- 
ties, Ispra (IT). Joint Research Centre); Guzzi, G.; Mousty, F.; 
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Baumann. S.: Kuhn. E.: Regge. P. de. Commission of the Euro- 
pean Communities. Luxembourg (Luxembourg). 1990. 124p 
Source: OSTI!; NTIS (US Sales Only). 

This report describes the work carried out at the different labora- 
tories where Pu-bearing samples. intended for use as reference 
materials for NDA measurements. were prepared and character- 
ized. The standard samples were produced from PuO2 and MOX 
batches of different nature and are at present stored in the PERLA 
facility at the Institute for Safety Technology of the JRC Ispra and 
are available for use. Particular attention is paid to the quality con- 
trol procedures adopted during the sampling. preparation and 
analysis of the material. to fulfil the requirements established a pri- 
ori for NDA standards to be used in Safeguards. The results of the 
different quality control checks are presented and discussed. The 
drawings of the containers for the PuO2 and MOX powders and of 
the special fuel rods for MOX pellets are also presented. This re- 
port is intended for use in conjunction with the PERLA STANDARD 
CERTIFICATES which are issued for each type of material consid- 
ered, and gives to the user the possibility of tracing all analytical 
data back to primary standards. 


26157 (INIS-BR-2632) Administrative and safety work 
rules - CENA/USP. Magnani. L.A.M. (and others). Centro de Ener- 
gia Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). Nov 
1989 27p. (In Portuguese). Order Number DE91640745. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This handbook is about cautions that everybody works with ra- 
dioactive materials must have during their performance. (C.M.). 


26158 (K/ITP-416) Potential approaches to international 
safeguards at spent nuclear fuel consolidation facilities. 
Belew, W.L.; Moran, B.W. Oak Ridge K-25 Site, TN (United 
States). Jul 1991. 9p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840T21400. 
(CONF-910774-€69: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016729. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

In the nuclear power industry, the fuel assembly is the basic unit 
for nuclear material accountancy. Safeguards procedures for the 
spent fuel assemblies are, therefore, based on an item accoun- 
tancy approach. When fuel consolidation occurs in “at-reactor” or 
“away-from-reactor” facilities, the fuel assemblies are disassembled 
and cease to be the basic unit containing nuclear material. Safe- 
guards can no longer be based on item accountancy of fuel 
assemblies. The spent fuel pins containing plutonium are accessi- 
ble, and the possibilities for spent fuel to be diverted for 
clandestine reprocessing to recover the plutonium are increased. 
Safeguards approaches that address this concern must be identi- 
fied. so facility designs may include the equipment and systems 
required for an acceptable level of assurance that the international 
safeguards objectives can be met when these facilities come on- 
line. The generic safeguards approaches described in this paper 
illustrate the technologies that could be used to address the 
safeguards concerns in spent fuel consolidation facilities. Two safe- 
guards approaches are described in detail: (1) a perimeter 
safeguards system and (2) a pin-tracking and verification system. 
Other safeguard approaches, which combine various safeguards 
techniques to minimize intrusions on facility operations and to in- 
crease the efficiency and reliability of the safeguards system from 
an international viewpoint, are also discussed. 10 refs. 


26159 (LA-UR-91-2164) A methodology for pertorming 
computer security reviews. Hunteman, W.J. Los Alamos National 
Lab., NM (United States). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910774-22: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016080. Source: OSTI; NTIS; INIS; 
GPO Dep. 

DOE Order 5637.1, “Classified Computer Security,” requires reg- 
ular reviews of the computer security activities for an ADP system 
and for a site. Based on experiences gained in the Los Alamos 
computer security program through interactions with DOE facilities, 
we have developed a methodology to aid a site or security officer 
in performing a comprehensive computer security review. The 
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methodology is designed to aid a reviewer in defining goals of the 
review (€.g., preparation for inspection), determining security re- 
quirements based on DOE policies, determining  threats/ 
vulnerabilities based on DOE and local threat guidance, and identi- 
fying critical system components to be reviewed. Application of the 
methodology will result in review procedures and checklists 
oriented to the review goals. the target system, and DOE policy re- 
quirements. The review methodology can be used to prepare for 
an audit or inspection and as a periodic self-check tool to deter- 
mine the status of the computer security program for a site or 
specific ADP system. 1 tab. 


26160 (LA-UR-91-2206) A shuffler for uranium billets. 
Rinard. P.M. (Los Alamos National Lab., NM (United States)); Kro- 
neke, K.E.; Schneider. C.M.: Biddle, R.S.: Sadowski, E.T.; Studley, 
R.V. Los Alamos National Lab., NM (United States). [1991]. 7p. 
Sponsored by USDOE. Washington. DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910774—-23: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016073. Source: OSTI; NTIS; INIS; GPO Dep. 

A shuffler has been designed, fabricated, and installed at the 
Westinghouse Savannah River Site to assay the 95U content of 
uranium-aluminum billets. Assay results are part of the materials 
accountability and quality control information on the billets that are 
destined to be extruded into reactor fuel tubes. The shuffler alter- 
nately irradiates a billet with neutrons from 2°2Cf and then counts 
delayed neutrons emitted from the billet. The neutrons from 252Cf 
are sufficiently energetic to penetrate a large, dense billet and uni- 
formly assay the *°°U throughout the billet’s volume. An assay is 
completed in 8 min. A computer code controls the assay process 
and presents a limited menu of options to an operator and more 
expansive choices to supervisors. Each assay includes internal 
diagnostics that can warn an operator if an aspect of the measure- 
ment is outside normal bounds. Various measurement control 
assays can be taken in addition to the normal assay. During the 
acceptance test, the relative standard deviations of sets of re- 
ow assays on billets were found to be 0.31% with 1050 g of 
35U) and 0.23% with about 1400 g. The calibration curve gener- 
ated for a set of billets was linear through the origin. 5 refs., 6 figs. 


26161 (LA-UR-91-2287) Materials accounting software for 
evaluation of inventory differences. Picard, R.R.; Hafer, J.F. Los 
Alamos National Lab., NM (United States). [1991]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-910774-48: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans, LA 
(United States), 28-31 Jul 1991). Order Number DE91016039. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

As a consequence of facility efforts to better understand inven- 
tory differences (IDs) and the desire to comply with related 
regulatory requirements, propagation of uncertainties has received 
much attention in recent years. This paper reviews several issues 
regarding software for ID evaluation. Some of these issues are 
generic (e.g., the importance of identifying individual measured val- 
ues and individual special nuclear material tems by name and the 
generality needed to handle a wide variety of accounting problems) 
and others are facility-specific (e.g., interfacing the facility's data- 
base to a variance propagation “engine” and subsequent uses of 
that engine). The history of a Los Alamos engine, MAWST, is 
briefly reviewed and some of the lessons learned during its devel- 
opment are described. Major hurdles to implementation do no 
involve shortcomings in software or in statistical theory. 8 refs. 


26162 (LA-UR-91-2288) New in-plant holdup course. Smith, 
H.A. Jr.; Bjork, C.W.; Close, D.A.; Ensslin, N.; Likes, R.N.; Miller, 
M.C.; Russo, P.A.; Sheppard, G.A. Los Alamos National Lab., NM 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
910774—47: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91016038. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This paper will describe a new DOE-sponsored laboratory course 
on the nondestructive assay of special nuclear material holdup in a 
simulated plant situation. The course was presented at Los Alamos 





for the first time on the days of February 4-8, 1991. The course 
emphasized gamma-ray spectroscopy techniques and provided 
three days of laboratory measurements of simulated plutonium and 
uranium holdup. The laboratory exercises included calibrating de- 
tectors for assay of generalized-geometry holdup deposits, followed 
by measuring holdup in simulated tanks, glove boxes, pumps, pip- 
ing, and ducts. Attendees worked in two- or three-person teams to 
measure gamma rays from the simulated holdup, apply corrections 
to the data, compute the holdup quantities, and compare their re- 
sults with those of their colleagues and with the known quantities 
of material hidden in the equipment. The new holdup measurement 
course was based in part on an earlier DOE Attribute Measure- 
ments Course that included 1-1/2 days of uranium holdup 
measurement exercises. The new course was devoted entirely to 
holdup measurements and was designed to meet current needs of 
DOE in this important area. An initial half-day laboratory exercise 
was provided for new personnel that emphasized the fundamental 
principles and techniques of gamma-ray spectroscopy. The new 
course added plutonium holdup measurement exercises, empha- 
sized duct measurement geometries, and concluded with a 1-day 
workshop (organized by Los Alamos and Rocky Flats safeguards 
personnel) on measuring holdup in ducts. 4 refs., 8 figs. 


26163 (LA-UR-91-2386) An application of neural networks 
to process and materials control. Howell, J.A.; Whiteson, R. Los 
Alamos National Lab., NM (United States). [1991]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-910774—62: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans, LA 
(United States), 28-31 Jul 1991). Order Number DE91016016. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Process control consists of two basic elements: a model of the 
process and knowledge of the desired control algorithm. In some 
cases the level of the control algorithm is merely supervisory, as in 
an alarm-reporting or anomaly-detection system. If the model of the 
process is known, then a set of equations may often be solved ex- 
plicitly to provide the control algorithm. Otherwise, the model has 
to be discovered through empirical studies. Neural networks have 
properties that make them useful in this application. They can learn 
(make internal models from experience or observations). The prob- 
lem of anomaly detection in materials control systems fits well into 
this general control framework. To successfully model a process 
with a neutral network, a good set of observables must be chosen. 
These observables must in some sense adequately span the 
space of representable events, so that a signature metric can be 
built for normal operation. In this way, a non-normal event, one 
that does not fit within the signature, can be detected. In this pa- 
per, we discuss the issues involved in applying a neural network 
model to anomaly detection in materials control systems. These 
issues include data selection and representation, network architec- 
ture, prediction of events, the use of simulated data, and software 
tools. 10 refs., 4 figs., 1 tab. 


26164 (LA-UR-91-2435) Safeguards systems analysis re- 
search and development and the practice of safeguards at 
DOE facilities. Zack, N.R.; Thomas, K.E.; Markin, J.T.; Tape, J.W. 
Los Alamos National Lab., NM (United States). [1991]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-910774—43: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans, LA 
(United States), 28-31 Jul 1991). Order Number DE91016302. 
Source: OSTI; NTIS; GPO Dep. 

Los Alamos Safeguards Systems Group personnel interact with 
Department of Energy (DOE) nuclear materials processing facilities 
in a number of ways. Among them are training courses, formal 
technical assistance such as developing information management 
or data analysis software and informal ad hoc assistance especially 
in reviewing and commenting on existing facility safeguards tech- 
nology and procedures. These activities are supported by the DOE 
Office of Safeguards and Security, DOE Operations Offices, and 
contractor organizations. Because of the relationships with the Op- 
erations Office and facility personnel, the Safeguards Systems 
Group research and development (R&D) staff have developed an 
understanding of the needs of the entire complex. Improved safe- 
guards are needed in areas such as materials control activities, 
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accountability procedures and techniques, systems analysis and 
evaluation methods, and material handling procedures. This paper 
surveys the generic needs for efficient and cost effective enhance- 
ments in safeguards technologies and procedures at DOE facilities, 
identifies areas where existing safeguards R&D products are being 
applied or could be applied, and sets a direction for future systems 
analysis R&D to address practicai facility safeguards needs. 


26165 (LA-UR—91-2436) Defense in depth and resource op- 
timization for safeguards. Zardecki, A.; Markin, J.T. Los Alamos 
National Lab., NM (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-910774-44: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016301. Source: 
OSTI; NTIS; GPO Dep. 

The resource allocation problem for safeguards is solved by us- 
ing dynamic programming. The existing program RAOPS (Resource 
Allocation Optimization Program for Safeguards) is extended to in- 
clude both divergent and convergent configurations of activities. 
The new algorithm is applicable to any configuration that can be 
described in terms of a tree data structure. To treat the problem of 
defense in depth, a stochastic optimization — in which the optimiza- 
tion applies to expected values — is utilized. Numerical examples 
illustrating the general theory are given. 6 refs., 5 figs., 1 tab. 


26166 (LA-UR-91-2460) Experimental Inventory Verification 
System: An application of image processing to nuclear sate- 
guards. Steverson, C.A.; Angerman, M.|. Los Alamos National 
Lab., NM (United States). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910774—29: 32. Institute of Nuciear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016238. Source: OSTI; NTIS; GPO 
Dep. 

As Low As Reasonably Achievable (ALARA) goals and Depart- 
ment of Energy (DOE) inventory requirements are frequently in 
conflict at facilities across the DOE complex. We wish, on one 
hand, to verify the presence of correct amounts of nuclear materi- 
als that are in storage or in process; yet on the other hand, we 
wish to achieve ALARA goals by keeping individual and collective 
exposures as low as social, technical, economic, practical, and 
public policy considerations permit. The Experimental inventory 
Verification System (ElVSystem) is a computer-based, camera- 
driven system that utilizes image processing technology to detect 
change in vault areas. Currently in the test and evaluation phase at 
Idaho National Engineering Laboratory, this system is to provide 
materials control information to nuclear safeguards personnel. The 
ElVSystem continually monitors the vault, providing proof of 
changed status for objects stored within the vault. These data 
could provide the basis for reducing inventory requirements when 
no change has occurred, thus helping implement ALARA policy; 
the data will also help describe the target area of an inventory 
when change has been shown to occur. 1 ref. 


26167 (LA-UR-91-2468) Holdup data analysis for 
Portsmouth Building X705. Thomas, K.E. (Los Alamos National 
Lab., NM (United States)); Pederson, S.P.; Zack, N.R.; Jones, 
S.A.; McGinnis, B.R. Los Alamos National Lab., NM (United 
States). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910774— 
32: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting, New Orieans, LA (United States), 28-31 Jul 1991). Order 
Number DE91016234. Source: OSTI; NTIS; GPO Dep. 

The Portsmouth Gaseous Diffusion Piant’s Building X705 con- 
tains equipment for recovering uranium from other facility process 
equipment and materials. Measurements of holdup have been 
made at 825 locations within the building, including tanks, columns, 
pipes, and dissolution/ieaching process equipment. These mea- 
surements have been made by the Applied Nuclear Technology 
Group of the Portsmouth Gaseous Diffusion Plant. Measuring 
holdup is strenuous and labor intensive, and it is desirable to re- 
duce manpower requirements while maintaining some knowledge 
of facility holdup. The Los Alamos Safeguards Systems Group has 
helped analyze the data for total holdup and its uncertainty and de- 
veloped a sampling plan to reduce the manpower requirements. 
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This plan provides assurance that the process equipment has been 
flushed out, allows a statement of the total holdup and its uncer- 
tainty, and permits fewer measurements. The details of the data 
analysis, and the sampling plan and its application to other facili- 
ties are discussed. 1 ref., 2 figs., 1 tab. 


26168 (LA-UR-91-2470) Active neutron multiplicity count- 
ing of bulk uranium. Ensslin, N.; Krick, M.S.; Langner, D.G.; 
Miller, M.C. Los Alamos National Lab., NM (United States). [1991]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910774-33: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016233. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a new nondestructive assay technique be- 
ing developed to assay bulk uranium containing kilogram quantities 
of 235U. The new technique uses neutron multiplicity analysis of 
data collected with a coincidence counter outfitted with AmLi neu- 
tron sources. We have calculated the expected neutron multiplicity 
count rate and assay precision for this technique and will report on 
its expected _patoomanes as a function of detector design charac- 
teristics, °°U sample mass, AmLi source strength, and 
source-to-sample coupling. 11 refs., 2 figs., 2 tabs. 


26169 (NUREG—0525-Rev.17) Safeguards Summary Event 
List (SSEL): Pre-NRC through December 31, 1990: Revision 
17. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safeguards and Transportation. Jul 1991. 120p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

The Safeguards Summary Event List (SSEL) provides brief sum- 
maries of several hundred safeguards-related events involving 
nuclear material or facilities regulated by the US Nuclear 
Regulatory Commission (NRC). Because of public interest, the Mis- 
cellaneous category includes a few events which involve either 
source material, byproduct material, or natural uranium which are 
exempt from safeguards requirements. Events are described under 
the categories of bomb-related, intrusion, missing and/or allegedly 
stolen, transportation, tampering/vandalism, arson, firearms, radio- 
logical sabotage, nonradiological sabotage, pre-1990 alcohol and 
drugs (involving reactor operators, security force members, or man- 
agement persons), and miscellaneous. The information contained 
in the event descriptions is derived primarily from official NRC re- 
porting channels. 


26170 (NUREG/CR-5550) Passive nondestructive assay of 
nuclear materials. Reilly, D. (Los Alamos National Lab., NM 
(United States)); Ensslin, N.; Smith, H. Jr.; Kreiner, S. (eds.). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Los Alamos National Lab., 
NM (United States). Mar 1991. 700p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (LA-UR-90-732). Source: OSTI; NTIS; INIS; 
GPO. 

The term nondestructive assay (NDA) is applied to a series of 
measurement techniques for nuciear fuel materials. The techniques 
measure radiation induced or emitted spontaneously from the nu- 
clear material; the measurements are nondestructive in that they 
do not alter the physical or chemical state of the nuclear material. 
NDA techniques are characterized as passive or active depending 
on whether they measure radiation from the spontaneous decay of 
the nuclear material or radiation induced by an external source. 
This book emphasizes passive NDA techniques, although certain 
active techniques like gamma-ray absorption densitometry and 
x-ray fluorescence are discussed here because of their intimate re- 
lation to passive assay techniques. The principal NDA techniques 
are classified as gamma-ray assay, neutron assay, and calorime- 
try. Gamma-ray assay techniques are treated in Chapters 1-10. 
Neutron assay techniques are the subject of Chapters 11-17. 
Chapters 11-13 cover the origin of neutrons, neutron interactions, 
and neutron detectors. Chapters 14—17 cover the theory and appii- 
cations of total and coincidence neutron counting. Chapter 18 
deals with the assay of irradiated nuclear fuel, which uses both 
gamma-ray and neutron assay techniques. Chapter 19 covers 
perimeter monitoring, which uses gamma-ray and neutron detec- 
tors of high sensitivity to check that no unauthorized nuclear 
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material crosses a facility boundary. The subject of Chapter 20 is 
attribute and semiquantitative measurements. The goal of these 
measurements is a rapid verification of the contents of nuclear ma- 
terial containers to assist physical inventory verifications. Waste 
and holdup measurements are also treated in this chapter. Chap- 
ters 21 and 22 cover calorimetry theory and application, and 
Chapter 23 is a brief application guide to illustrate which tech- 
niques can be used to solve certain measurement problems. 


26171 (PNL-SA-19031) MC and A performance testing sta- 
tus: an OSE evaluation. Craig, J.R. (USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (USA). Office 
of Security Evaluations); Byers, K.R. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-910774—12: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New’ Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91015780. Source: OSTI; INIS; NTIS; 
GPO Dep. 

Over the past few years, the US Department of Energy (DOE) 
Office of Security Evaluations (OSE) inspections identified perfor- 
mance testing deficiencies in both contractor nuclear material 
control and accountability (MC&A) programs and field office nu- 
clear material survey programs. Questions about the usefulness 
and effectiveness of these DOE performance testing programs 
prompted this evaluation. Information about MC&A performance 
testing was solicited from DOE sites and compared with results of 
OSE inspections of nuclear materials survey programs and con- 
tractor MC&A programs. This paper summaries the results of this 
evaluation and highlights those systems that have received minimal 
attention as well as those that have been adequately reviewed us- 
ing performance testing programs. Conclusions are presented and 
recommendations are made. A catalog of performance tests was 
generated from this evaluation using input from the fied and OSE 
inspections that will enhance performance testing programs. In 
addition, a compilation of information generated from OSE inspec- 
tions is discussed that related these performance tests to the DOE 
MC&A Standards and Criteria. 4 refs. 


26172 (RFP-4464) A new approach to pertorming holdup 
measurements on glove box exhausts. Glick, J.B. (EG and G 
Rocky Flats, Inc., Golden, CO (United States)); Haas, F.X.; Garrett, 
A.G.; Sheppard, G.A.; Russo, P.A.; Miller, M.C.; Piquette, E.C.; 
Wenz, T.R. EG and G Rocky Flats, Inc., Golden, CO (United 
States). [1991]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349 ;W-7405-ENG- 
36. (LA-UR-91-2616;CONF-910774-60: 32. Institute of Nuclear 
Materials Management (INMM) annual meeting, New Orleans, LA 
(United States), 28-31 Jul 1991). Order Number DE91015987. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new measurement technique has been developed for quantify- 
ing plutonium holdup in process glove box exhausts. This 
technique has been implemented at Rocky Flats with a shielded, 
collimated bismuth germanate (BGO) gamma-ray detector. Mea- 
surements along the duct are made in pairs. The detector is 
positioned for an upward view of the deposit from two inches be- 
low the duct, and for a downward view from two inches above it. 
The plutonium is assumed to be uniformiy deposited in the bottom 
of the duct and to fill the detector’s field of view when it is in the 
lower position. A model has been developed that relates the 
deposit width to the ratio of the count rates measured at two posi- 
tions, above and below the duct. Once a deposit width has been 
deduced, it is multiplied by the area-source assay result from the 
bottom measurement to yield a mass-per-unit-length at that duct 
location. Total plutonium (PU) mass is them determined by multi- 
plying the duct length by the average of the mass-per-unit-length 
assays performed along the duct. The technique’s applicability is 
presented in a comparison of field measurement data to analysis 
results on material removed from the ducts. 2 refs., 2 figs. 


26173 (SAND-90-2947) Current status of the DNA Remote 
Security Station (RSS). Pletta, J.B. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1991. 54p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016058. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 





The Remote Security Station (RSS) is being developed by San- 
dia National Laboratories for the Defense Nuclear Agency to 
investigate issues pertaining to robotics and sensor fusion in physi- 
cal security systems. This report documents the current status of 
the RSS program as of October 1990. The RSS system consists of 
the Man Portable Security Station (MaPSS) and the Telemanaged 
Mobile Security Station (TMSS) which are integrated by the Opera- 
tor's Control Unit (OCU) into a flexible exterior perimeter security 
system. The RSS system uses optical, infrared, microwave and 
acoustic intrusion detection sensors in conjunction with sensor 
fusion techniques to increase the probability of detection and de- 
crease the nuisance alarm rate of the system. The program is 
entering its final year of exploratory development. The major effort 
during this final year will be to explore a neural network solution to 
the sensor fusion task. 6 figs., 1 tab. 


26174 (SAND-91-0247) SENLEX: A SENsor Layout EXpert 
system: Volume 2: User’s manual. Williams, J.W. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jan 1991. 196p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91017214. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

SENLEX (SENsor Layout EXpert system) is a computerized sen- 
sor layout tool that provides sensor hardware locations. sector 
boundary locations, explanations of the information it needs, expla- 
nations of the information it is providing, and analyses of sensor 
placement. (The four types of exterior sensors used in SENLEX 
are listed in Section 2.1.2). SENLEX represents the exterior 
perimeter sensor layout design knowledge of five experts. The 
rules-of-thumb that SENLEX uses for solving problems wre devel- 
oped by the experts through their experiences in designing layouts, 
overseeing field installations, and observing the effects of the 
designs. SENLEX not only provides the experts with a tool for pro- 
ducing layout designs more efficiently, but also allows other people 
to tap the experts’ rules-of-thumb for designing layouts. 145 figs. 


26175 (SAND-91-0266C) Determining system effectiveness 
against outsiders using assess. Gardner, B.H.; Paulus, W.K.; 
Snell, M.K. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910774— 
53: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting, New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91016130. Source: OSTI; NTIS; GPO Dep. 

The determination of security system effectiveness against out- 
sider threats using the Analytic System and Software for Evaluation 
of Safeguards and Security (ASSESS) is discussed. The measure 
of system effectiveness is P(W), the probability of system win. This 
paper first discusses a general approach to calculating P(W) for a 
single adversary path using a path event timeline, depicting detec- 
tion and delay, and results from the Neutralization module of 
ASSESS. The approach allows the analyst to take account of the 
interplay between delay and protective force-adversary engage- 
ments as well as serial engagements. An alternate method is 
presented for finding P(W) for the most vulnerable path, the path 
minimizing P(W) among all paths. This estimate of P(W) combines 
the probability of interruption, P(l), the output of the ASSESS Out- 
sider Module, with the probability of neutralization, P(N), the output 
of the ASSESS Neutralization module. The method should produce 
less conservative estimates of P(W) than previous approaches. 3 
rets., 6 figs., 2 tabs. 


26176 (SAND—91-0276) A pertormance evaluation of bio- 
metric identification devices. Holmes, J.P.; Wright, L.J.; Maxwell, 
R.L. Sandia National Labs., Albuquerque, NM (United States). Jun 
1991. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE91014674. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
When an individual requests access to a restricted area, his 
identity must be verified. This identity verification process has tradi- 
tionally been performed manually by a person responsible for 
maintaining the security of the restricted area. In the last few 
years, biometric identification devices have been built that automat- 
ically perform this identity verification. A biometric identification 
device automatically verifies a person's identity from measuring a 
physical feature or repeatable action of the individual. A reference 
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measurement of the biometric is obtained when the individual is 
enrolled on the device. Subsequent verifications are made by com- 
paring the submitted biometric feature against the reference 
sample. Sandia National Laboratories has been evaluating the rela- 
tive performance of several biometric identification devices by 
using volunteer test subjects. Sandia testing methods and results 
are discussed. 6 refs.. 6 figs. 


26177 (SAND-91-0290C) Reinforcements, ammunition lim- 
its, and termination of neutralization engagements in ASSESS. 
Paulus, W.K. (Sandia National Labs., Albuquerque, NM (USA)); 
Mondragon, J. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910774— 
17: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting. New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91015664. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The ASSESS Neutralization Analysis module (Neutralization) is 
part of Analytic System and Software for Evaluation of Safeguards 
and Security, ASSESS. a vulnerability assessment tool. Neutraliza- 
tion models a fire fight engagement between security inspectors 
(Sls) and adversaries. The model has been improved to represent 
more realistically the addition of reinforcements to an engagement, 
the criteria for declaring an engagement terminated, and the 
amount of ammunition which security forces an use. SI reinforce- 
ments must prevent adversaries from achieving their purpose even 
if an initial security force has been overcome. A variety of rein- 
forcement timeliness cases can be modeled. Engagements may 
terminate before all combatants on one side are neutralized if they 
recognize that they are losing. A winner is declared when the num- 
ber of survivors on one side is reduced to a user specified level. 
Neutralization now permits the analyst to specify the number of 
rounds available to the security forces initially and the quantity of 
resupply that is introduced with reinforcements. These new capabil- 
ities all contribute toward more realistic modelling of neutralization 
engagements. 3 refs., 15 figs., 1 tab. 


26178 (SAND-91-0373C) Insider tamper detection: Alarm 
communications. Jaeger, C.D. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910774—11: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91015670. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

There are many areas within our security systems where an in- 
sider can tamper with the components of the system and cause a 
deficiency. Sandia has initiated an effort to identify systems and 
concepts which appear promising for protection against insider 
tampering. An area of particular attention is in the development of 
techniques to increase the protection of information with the alarm 
communications system. In particular, techniques are being evalu- 
ated to provide enhanced line security (ELS) between the sensors 
and the multiplexers (MUX). A technique that appears to be partic- 
ularly promising and which will be discussed in more detail in this 
paper utilizes moduli at the sensors and MUXs. These modules 
would be transparent to the existing alarm communications system 
and generally could be installed in many existing systems with min- 
imal retrofitting. Basically, the ELS systems encrypt the line 
communications between the sensors and the MUX, thereby 
providing increased protection against insider tampering and unau- 
thorized substitution of sensors or line communications between 
the sensor and the MUX. 4 refs., 3 figs. 


26179 (SAND—91-0374C) Toward more testable security 
equipment. Spencer, D.D.; Murray, D.W. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910774—19: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91015666. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

An important functional aspect of most security related equip- 
ment is the need for periodic performance testing. Sensors, 
entry-control devices, and other such security equipment usually 
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have some sort of reliability or testing requirements. Unfortunately, 
testing requirements are seldom considered during equipment de- 
sign, and testing becomes a prohibitively expensive or inconvenient 
after-thought. Recent work at Sandia National Laboratories to ad- 
dress this concern will be presented, focusing on metal detectors 
as a test case. Field testing of metal detectors is usually done by 
passing a test object though the opening to see whether an alarm 
is generated or not. Such “alarm/no-alarm” data are poor for mak- 
ing reliability estimates, and thus, a large quantity of such data is 
required to make good reliability statements. The detector itself 
uses much better internal information. Experiments tapping into 
some of this internal data will be discussed, and conclusions will 
be drawn about the possibility of redesign of metal detectors for 
enhanced testability. Such conclusions have implications for other 
types of security-related devices, as well. 10 figs. 


26180 (SAND—91-0375C) PASS program status report. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910774-16: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91015699. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Personnel Access-Control and Security-Enhancement Sys- 
tem is a pilot project in high-security automated access control 
initiated by the Department of energy to better assure itself that 
only properly authorized persons are permitted access to its most 
sensitive assets and facilities. DOE's three weapons research labo- 
ratories, Sandia, Los Alamos, and Lawrence Livermore were 
directed to implement the program based upon a program pian, 
functional specifications, and entry contro! policy issued on 
September 14, 1989. 


26181 (SAND-91-0634C) The remote security station 
(RSS). Pletta, J.B. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 8p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910774-24: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016193. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

As an outgrowth of research into physical security systems, San- 
dia is investigating robotic technologies for improving physical 
security performance and flexibility. Robotic systems have the po- 
tential to allow more effective utilization of security personnel, 
especially in scenarios where they might be exposed to harm. 
They also can supplement fixed site installations where sensors 
have failed or where transient assets are present. The Remote Se- 


curity Station (RSS) program for the Defense Nuclear Agency i¢——-— 


developing a proof-of-principle robotic system which will be used to 
evaluate the role, and associated cost, of robotic technologies in 
exterior physical security systems. The RSS consists of three pri- 
mary elements: a fixed but quickly moveable tripod with intrusion 
detection sensors and assessment camera; a mobile robotic plat- 
form with a functionally identical security module; and a control 
console which allows an operator to perform security functions and 
teleoperate the mobile platform. To minimize system costs, the two 
security modules utilize commercial sensors. Sensor data fusion, 
with future use of Al and neural networks, is used to optimize the 
system’s intrusion detection performance. Upon completion, the 
system will be tested and evaluated under operational conditions. 7 
refs., 2 figs. 


26182 (SAND-91-0922) Vindicator VTW-300 test report. 
Greer, G. Sandia National Labs., Albuquerque, NM (United States). 
Jun 1991. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE91016159. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents the results of testing of the Vindicator VTW- 
300 taut wire fence. This fence incorporates strain gauge 
technology in its switches making it unlike the other taut wire fence 
on the market, which contains mechanical contact switches. 9 figs., 
6 tabs. 
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26183 (SAND—91-1352C) Authentication in the context of 
international safeguards. Drayer, D.D. (Sandia National Labs., Al- 
buquerque. NM (United States)); Sonnier, C.S.; Augustson, R. 
Sandia National Labs., Albuquerque. NM (United States). [1991]. 
8p. Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910774-50: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016185. Source: OSTI: NTIS; GPO Dep. 

The International Atomic Energy Agency held its first Advisory 
Group meeting on the subject of authentication in 1981. This meet- 
ing concentrated on the application of authentication to in-plant 
Non-Destructive Assay equipment supplied by the Facility Operator/ 
State. In the decade since this meeting, a considerable amount of 
interest has developed over the use of authentication technology as 
a vital element of effective International Safeguards. Attendant with 
this interest, confusion has developed over the meaning and the 
need for the application of the technology — as it exists today, and 
as it may exist in the future. This paper will address the subject of 
authentication, with emphasis on its basic definition and the appli- 
cations of authentication technology in International Safeguards. 


26184 (SAND-91-1547C) Identification of data, devices, 
documents and individuals. Simmons, G.J. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9110160—1: 1991 Institute of Electrical and 
Electronic Engineers (IEEE) international carnahan conference, Tai- 
wan (Taiwan, Province of China), 1 Oct 1991). Order Number 
DE91015435. Source: OSTI; NTIS; GPO Dep. 

One of the most widespread security problems can be para- 
phrased as the question: Is this the right object? The object in 
question could be a physical device or it could be purely information 
or a document. Each of these identification problems is, of course, 
unique in detail, but they are also alike in many important respects. 
Whatever the object is, an essential assumption is that it has suffi- 
cient identifying information associated with it to uniquely identify it 
and hence for it to be possible to answer the question of whether if 
is the right object. For security applications this information must 
be: (1) Immune to, or least highly resistant to, tampering that could 
lead to a (successful) deception. (2) Available or accessible at the 
place (and time) where identification must be made. (3) Feasible to 
read but infeasible to clone. Depending on the identification re- 
quirements of a specific application, the problem is to realize these 
three functions at the desired level of confidence. This paper will 
focus mainly on the information integrity aspects of the problem of 
identification, although some of the applications are primarily con- 
cerned with the physical aspects of identification. 36 refs. 


26185 
international safeguards: The past — the present — the future. 
Sonnier, C.S. Sandia National Labs., Albuquerque, NM (United 


(SAND—91-1554C) Containment and surveillance in 


States). [1991]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910774— 
25: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting, New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91016195. Source: OSTI; NTIS; INIS; GPO Dep. 

Within a short time after the establishment of the IAEA in 1957, 
inspection of selected nuclear facilities commenced. In those early 
years, the IAEA inspectors had a limited inventory of equipment to 
assist in their inspection efforts. After almost a decade, this situa- 
tion began to change as new equipment in the field of nuclear 
material measurements and seals became available. In 1970, with 
the formulation and adoption of INFCIRC 153, the terminology of 
“Containment and Surveillance” (C/S) was recognized — as a 
complementary measure to Nuclear Material Accountancy. Concur- 
rently, new film cameras and seals became available, and became 
the backbone of C/S. Two decades later, in the early 1990s, the 
emergence of more nuclear facilities and nuclear material, more in- 
spectors, and more equipment to assist the inspectors. This paper 
traces the evolution of C/S through the last three decades, and at- 
tempts to provide some insight into what the C/S picture may be in 
the next decade. Principal emphasis will be placed on the role of 
C/S and its interface with the inspectors. 3 refs. 





26186 (SAND-91-1567C) Survey of high security tamper- 
indicating enclosures. Black, B.D. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910774-18: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91015665. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This paper is a summary of a survey performed to provide 
general information and data pertaining to high-security, tamper- 
protected enclosures, seals, and locks. The survey was conducted 
to identify existing technologies available commercially and through 
Sandia National Laboratories resources. This information is in- 
tended for arms control and treaty verification purposes. The 
technologies presented are intended to address high-security is- 
sues in protecting equipment exposed to a national laboratory level 
threat. The enclosures address the high-technology attack and are 
designed to detect but not prevent, an attack by determined force. 
This survey identifies sources for further information but does not 
attempt to discuss the vuinerabilities or limitations of each technol- 
ogy. Recommendations are included to identify technologies that 
should be considered for further development for treaty verification 
applications. A complete list of references and descriptions of the 
technologies briefly identified in this paper are available in the orig- 
inal survey by the same title. 16 refs., 2 figs., 1 tab. 


26187 (SAND-91-1601C) The new design of the VACOSS- 
S/MIVS interface system. Martinez, R.L. (Sandia National Labs.., 
Albuquerque, NM (USA)); Schneider, S.L.; Richter, B.; Guenzel, R.; 
Gaertner, K.J.; Terrasi, A. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
910774—14: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91015669. Source: OSTI; NTIS; GPO Dep. 

The Safeguards inspectorates must expend considerable inspec- 
tion effort to apply and remove seals on material under safeguards 
when it is shipped from one facility to another. A VACOSS/MIVS 
microprocessor interface Class 3 field evaluation unit, designed to 
eliminate the requirement for inspector presence, was developed 
under bilateral agreements between the US, the FRG, and Eu- 
ratom, as well as under tasks carried out under the FRG and US 
programmes in support of the IAEA. The unit was tested at the 
THTR nuclear power plant in Germany in 1990. The conclusions 
drawn from the test were to recommend the technique for safe- 
guards implementation and to agree upon the design specifications 
of the Class 4 production model. The VACOSS-S/MIVS Interface 
System intergrates the Class 4 VACOSS-S electronic seal and the 
Class 4 production MIVS. The Class 4 microprocessor interface 
system has the capability to communicate with the VACOSS-S 
interrogation unit which recognizes a request from the MIVS, inter- 
rogates the seal and sends the seal data to the MIVS. This paper 
describes the technical specifications of the Class 4 production 
model of the VACOSS-S/MIVS Interface System. 11 refs., 4 figs., 1 
tab. 


26188 (SAND-91-1630C) Authenticated Secure Container 
System (ASCS). Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 2p. DOE Contract AC04-76DP00789. (CONF- 
910774-13: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91015667. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories developed an Authenticated Se- 
cure Container System (ASCS) for the International Atomic Energy 
Agency (IAEA). Agency standard weights and safeguards samples 
can be stored in the ASCS to provide continuity of knowledge. The 
ASCS consists of an optically clear cover, a base containing the 
Authenticated Item Monitoring System (AIMS) transmitter, and the 
AIMS receiver unit for data collection. The ASCS will provide the 
Inspector with information concerning the status of the system, dur- 
ing a surveillance period, such as state of health, tampering 
attempts, and movement of the container system. The secure con- 
tainer is located inside a Glove Box with the receiver located 
remotely from the Glove Box. AIMS technology uses rf transmis- 
sion from the secure container to the receiver to provide a record 
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of state of health and tampering. The data is stored in the receiver 
for analysis by the Inspector during a future inspection visit. 2 refs. 


26189 (SAND-91-1638C) Robotics for physical security: 
The Remote Security Station (RSS). Pletta, J.B. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 8p. Sponsored by 
Defense Nuclear Agency, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9108112-1: 7. annual sympo- 
sium on physical and electronic security, Philadelphia, PA (United 
States), 5-8 Aug 1991). Order Number DE91015436. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Sandia National Laboratories is investigating robotic technologies 
for improving physical security system performance and flexibility. 
Robotic systems have the potential to allow more effective utiliza- 
tion of security personnel, especially in scenarios where they might 
be exposed to harm. They can supplement fixed site installations 
where sensors have failed or where transient assets are present 
and are ideal for securing the perimeter of temporary sites. The 
Remote Security Station (RSS) program for the Defense Nuclear 
Agency is developing a proof-of-principle robotic system which will 
be used to evaluate the role, and associated costs. of robotic tech- 
nologies in exterior physical security systems. The RSS consists of 
three primary elements: a fixed but quickly moveable tripod with in- 
trusion detection sensors and assessment camera; a mobile robotic 
platform with a functionally identical security module; and a control 
console which allows an operator to perform security functions and 
teleoperate the mobile platform. To minimize costs, the system uti- 
lizes commercial security sensors. Sensor data fusion, with future 
use of neural networks, is used to optimize the system's intrusion 
detection performance. Upon completion, the system will be tested 
and evaluated under operational conditions. 7 refs., 2 figs. 


26190 (SAND-91-1692C) Class 2 MIVS image processing 
system (MIPS) evaluation. Horton, R.D. (Sandia National Labs.., 
Albuquerque, NM (United States)); Whichello, J.V. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910774—27: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016116. Source: 
OSTI; NTIS; GPO Dep. 

The Modular Integrated Video System (MIVS) Image Processing 
System (MIPS) was developed to assist the International Atomic 
Energy Agency (IAEA) Inspectorate in the safeguards review of 
MIVS surveillance data. MIPS is designed to review MIVS surveil- 
lance data automatically; firstly detecting significantly changed 
images and secondly identifying if the changed images show IAEA 
defined objects of safeguards interest. To achieve this, MIPS uses 
both digital image processing and neural network techniques. A 
change detector uses image processing techniques to identify sig- 
nificantly changed images. The MIPS neural network classifier 
detects images which may show an important object(s). The neural 
network is “trained”, i.e., given example images showing the ob- 
jects that it must recognize, for each different facility. The MIPS 
change detection algorithms reduce the original MIVS data by elim- 
inating images without significant activity. The MIPS neural network 
algorithms further reduce this data by eliminating images which 
may not show a safeguards significant object. The images ana- 
lyzed by both the change detector and the neural network are 
available for inspector review. The MIPS algorithms are imple- 
mented in commercially available hardware. A _ high-level 
menu-driven system interface allows inspectors to train the neural 
network and to operate both the change detection and neural net- 
work classification. An evaluation program was conducted jointly by 
Sandia National Laboratories (SNL) and the IAEA to determine the 
systems capabilities on a variety of MIVS data. The MIPS process- 
ing techniques and the user interface were evaluated by IAEA 
inspectors. Performance tests were also completed on a variety of 
MIVS data. This paper provides a description of the Class Il MIPS 
and the evaluation program and reports on the results of this joint 
evaluation. 7 refs., 4 figs., 3 tabs. 


26191 (SAND-91-1711C) Comparison of correlation algo- 
rithms for identifying ultrasonic seals. Beer, C.L.; McKenzie, 
J.M. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC04-76DP00789. (CONF-910774—-10: 32. 
Institute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91015710. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Ultrasonic seals are used on reactor fuel assemblies for interna- 
tional safeguards applications. The seals are read by a Seal 
Pattern Reader to obtain a discrete digital signature that is unique 
to each seal. The signature is used to determine the identity and 
integrity of the seals such that accountability and integrity of the 
nuclear fuel assemblies can be addressed. A correlation coefficient 
is calculated between the signature obtained at the time of inspec- 
tion and a stored reference signature, yielding a number between 
negative one and one. Numbers close to one indicate a high prob- 
ability that the two signatures represent the same seal. Data from 
two seals were studied, the Atomic Energy of Canada Limited Ran- 
dom Coil (ARC) seal and the JRC-ispra VAK-3 seal. Currently, 
correlation coefficients are obtained using data in the time or spa- 
tial domain, respectively. An approach is proposed in which the 
correlation coefficients are obtained from the Fourier transforms of 
the data. The objective of the study was to perform independent 
experiments on available ARC and VAK-3 data to determine the 
advantages, if any, of transforming the data to the frequency spec- 
trum prior to performing the correlation calculation. The results 
indicate definite advantages can be obtained. 6 refs., 13 figs. 


26192 (SAND-91-1722C) Adapting digital video technology 
to the surveillance requirements of the IAEA. Whichello, J. (in- 
ternational Atomic Energy Agency, Vienna (Austria)); Johnson, 
C.S. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910774-51: 32. 
Institute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016186. Source: OSTI; NTIS; GPO Dep. 

The ability to capture, compress, and process video images is 
rapidly expanding due to the increased speed of digital signal pro- 
cessing integrated circuits. The new digital technology will become 
increasingly important to the IAEA, as it must begin to analyze 
more images from more optical surveillance systems operating in 
more facilities that it must inspect in the years to come. New digital 
image processing techniques can be applied to improve the collec- 
tion of surveillance images and reduce the manpower required to 
review the massive amount of optical data that will be collected as 
part of the inspection process. This paper examines some of the 
requirements that the specialized optical image processing equip- 
ment must have, in order to meet the IAEA’s present and future 
surveillance requirements, and the implementation process that will 
be necessary to install and operate the equipment. 


26193 (SAND-91-1731C) Application of digital compres- 
sion techniques to optical surveillance systems. Johnson, C.S. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910774—63: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016404. Source: OSTI; NTIS; GPO Dep. 

There are many benefits to handling video images electronically, 
however, the amount of digital data in a normal video image is a 
major obstacle. The solution is to remove the high frequency and 
redundant information in a process that is referred to as compres- 
sion. Compression allows the number of digital bits required for a 
given image to be reduced for more efficient storage or transmis- 
sion of images. The next question is how much compression can 
be done without impairing the image quality beyond its usefulness 
for a given application. This paper will discuss image compression 
that might be applied to provide useful images in unattended 
surveillance applications. 4 refs., 3 figs. 


26194 (UCRL-CR-103923-Vol.1) Plutonium isotopic analy- 
sis system for plutonium samples enriched in 7®Pu in EP 60/ 
61 containers: Volume 1, Users manual. Ruhter, W.D. Lawrence 
Livermore National Lab., CA (United States). 1 Jun 1990. 80p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91014991. Source: 
OSTI; NTIS; GPO Dep. 
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This user's manual is addressed to the Savannah River Site 
personnel (routine operators and supervisors) who perform mea- 
surements with the Pu-238 isotopic analysis system. Each chapter 
begins with a table of contents that lists the section title, illustra- 
tions, and tabular data presented in that chapter. The first chapter 
in this manual is an introduction to the system. Chapter 2 lists re- 
quired settings for the system’s commercial nuclear instrument 
modules. System operating procedures are given in Chapter 3. 
Chapter 4 contains routine and supervisorial operator interactions. 
Chapter 5 describes the system’s short- and long-printout output 
formats. Chapter 6 gives instructions for changing system parame- 
ters. Error messages are listed and described Chapter 7. Chapter 
8 contains a reference article on measuring relative plutonium iso- 
topics in plutonium samples enriched in Pu-238. All commercial 
items mentioned in this manual are assumed to be functioning cor- 
rectly for the purposes of system operation. Users are referred to 
individual equipment manufacturers’ manuals for details of opera- 
tion, trouble-shooting, and maintenance of this commercial 
equipment. 


26195 (UCRL-CR-—103923-Vol.2) Plutonium isotopic analy- 
sis system for plutonium samples enriched in 2®Pu in EP 60/ 
61 containers: Volume 2, Hardware manual. Ruhter, W.D.; De- 
Witt, K.W.; Pederson, K.B.; Watkins, J.A. Lawrence Livermore 
National Lab., CA (United States). 1 Jun 1990. 90p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91014983. Source: OSTI; NTIS; GPO 
Dep. 

This hardware manual is addressed to Savannah River Site su- 
pervisors and to authorized mechanical and electrical maintenance 
and service personnel. Each chapter begins with a table of con- 
tents that lists the section titles, illustrations, and tabular data 
presented in that chapter. The first chapter in this manual is an in- 
troduction to the Pu-238 isotopic analysis system. Chapter 2 lists 
major components of the system and includes electronic block and 
wiring diagrams. Commercial nuclear instrument modules and their 
required settings are described in Chapter 3. Chapter 4 contains 
service and preventive maintenance procedures, as well as a 
troubleshooting log. In Chapter 5 is a list of spare parts and all rel- 
evant mechanical drawings for the system. Chapter 6 contains 
reference articles. All commercial items mentioned in this manual 
are assumed to be functioning correctly for the purposes of system 
operation. Users are referred to individual equipment manufactur- 
ers’ manuals for details of operation, troubleshooting, and 
maintenance of this commercial equipment. 31 figs., 1 tab. 


26196 (UCRL-JC—107364) A probabilistic model for esti- 
mating the waiting time until the simultaneous collapse of two 
contingencies. Barnett, C.S. Lawrence Livermore National Lab., 
CA (United States). Jun 1991. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910993—5: International conference on nuclear criticality 
(ICNC) safety, Oxford (United Kingdom), 9-13 Sep 1991). Order 
Number DE91015184. Source: OSTI; NTIS; INIS; GPO Dep. 

The Double Contingency Principle (DCP) is widely applied to crit- 
icality safety practice in the United States. Most practitioners base 
their application of the principle on qualitative, intuitive assess- 
ments. The recent trend toward probabilistic safety assessments 
provides a motive to search for a quantitative, probabilistic founda- 
tion for the DCP. A Markov model is tractable and leads to 
relatively simple results. The model yields estimates of mean time 
to simultaneous collapse of two contingencies as a function of esti- 
mates of mean failure times and mean recovery times of two 
independent contingencies. The model is a tool that can be used 
to supplement the qualitative methods now used to assess effec- 
tiveness of the DCP. 3 refs., 1 fig. 


26197 (UCRL-JC—107576) Criticality safety considerations 
in designing pyrochemical gloveboxes. Choi, Jor-Shan. 
Lawrence Livermore National Lab., CA (United States). Jun 1991. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910993-6: International confer- 
ence on nuclear criticality (ICNC) safety, Oxtord (United Kingdom), 
9-13 Sep 1991). Order Number DE91015299. Source: OSTI; NTIS; 
GPO Dep. 





The processing, handling, and temporary storing of our multi- 
kilogram quantities of fissile material in pyrochemical gloveboxes 
introduce a potential for a nuclear criticality accident. The criticality 
concerns encountered in these processes and operations result pri- 
marily from the potential for inadvertent assembly of a critical 
mass, particularly in gloveboxes with multiple workstations, and the 
possible introduction of moderating material in the proximity to a 
subcritical assembly of fissile material. This paper addresses the 
criticality safety considerations which could be incorporated in the 
design of pyrochemical gloveboxes to satisfy the contingency re- 
quirements and to maintain subcriticality under the normal and 
abnormal operating conditions. 5 refs., 4 figs 


26198 (WHC-SA-1135) A computerized, pictorial represen- 
tation of sensor status for intrusion detection systems. 
Perkins, D.R. Westinghouse Hanford Co., Richland, WA (United 
States). Jul 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-910774— 
73: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting, New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91016784. Source: OSTI; NTIS; GPO Dep. 

Computerized intrusion detection systems, called the Alarm Mon- 
itoring System (AMS), have been in place at multiple Hanford Sites 
for approximately 10 years. These systems can monitor more than 
one thousand individual or group data points. The data points are 
arranged into logical areas called zones. The software for the AMS 
has the ability to define up to 400 zones. Physical changes to the 
data points and their locations, buildings, and surrounding areas 
during the life of the systems make it necessary to update the dis- 
plays and the maps attached to the systems. The Alarm Display 
Map (ADM) project is the first of the planned updates. The ADM 
project provides a cost-effective, state-of-the-art enhancement and 
replacement for the static display colored LED maps and for obso- 
lete display monitor subsystems. It consists of multiple color 
monitors connected to a signal dedicated processor (Apple Macin- 
tosh Ilfx, Figure 1). The displays include an aerial photograph 
overlaid dynamically with pertinent alarm data along with inter- 
changeable displays of sensor status, alarm zones, and building 
floor-level details. The system combines object-oriented concepts 
and intrinsic Macintosh system functions to provide a maintenance 
environment that nonprogrammers may use. The ADM is a stand- 
alone display subsystem, easily integrated into any other 
monitoring application by changing map and sensor designations 
and adjusting the message protocol. The system is programming 
maintenance free and adaptable as a display subsystem to almost 
any existing detection system. 6 figs. 


26199 


(WSRC-TR-90-165) Transuranic drum hydrogen ex- 
plosion tests. Dykes, K.L.; Meyer, M.L. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jun 1991. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 


89SR18035. Order Number DE91016466. Source: 
GPO Dep. 

Radiolysis of transuranic (TRU) waste can produce flammable 
(>4%) mixtures of hydrogen gas in 55 gallon vented waste storage 
drums. Explosion testing was conducted at the E. |. duPont Explo- 
sion Hazards Laboratory to determine the minimum concentration 
at which a drum lid removal occurs. A secondary objective was to 
investigate the maximum pressure and rate of pressure rise as a 
function of hydrogen concentration. Prior to beginning any drum 
explosion tests, small-scale pressure vessel tests and drum mixing 
tests were completed. The pressure vessel tests established a re- 
lationship between hydrogen concentration and the maximum 
pressure and pressure rise. These small-scale tests were used to 
establish the concentration range over which a drum lid removal 
might occur. Mixing tests were also conducted to determine the 
equilibration times for two different hydrogen-air mixtures in a TRU 
drum. Nine successful drum explosion tests were conducted over a 
hydrogen concentration range of 13-36% (v/v), test results suggest 
total integrity failure via drum lid removal will not occur below 15% 
(v/v).. Controlled small-scale pressure vessel tests were conducted 
over a range of 5-50% (v/v) to determine the pressure and pres- 
sure rise as a function of hydrogen concentration. No similar 
relationship could be established for the drum explosion tests due 


OSTI; NTIS; 
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to the variability in drum lid sealing and retaining ring closure. Mix- 
ing tests conducted at 5% and 25% (v/v) indicate adding pure 
hydrogen to the middie of a drum causes some initial stratification 
along the drum length, but the air and hydrogen become well- 
mixed after 50 minutes. 4 refs., 11 figs., 2 tabs. 


0560 Legislation and Regulations 


Refer also to citation(s) 25834, 25837, 25850, 25854, 25975, 
25986, 26016, 26131, 26792, 26796, 26799, 26800, 29576 


26200 (DOE/EH-0199) Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act, as amended by the 
Supertund Amendments and Reauthorization Act Section 
120(e)(5): Annual report to Congress tor fiscal year 1990. US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). May 1991. 107p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE91015643. Source: OSTI; NTIS; GPO Dep. 

This is the fourth annual report to Congress on the US Depart- 
ment of Energy's (DOE) progress in implementing the requirements 
of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) as amended by the Superfund Amend- 
ments and Reauthorization Act (SARA). As required by CERCLA 
Section 120(e)(5), each department, agency, or instrumentality of 
the United States government responsible for compliance with Sec- 
tion 120 shall furnish an annual report to Congress concerning its 
progress in implementing the requirements of Section 120. The 
reports are to include, but need not be limited to, each of the fol- 
lowing items: a report on the progress in reaching interagency 
agreements under Section 120, the specific cost estimates and 
budgetary proposals involved in each interagency agreement; a 
brief summary of the public comments regarding each proposed in- 
teragency agreement, a description of the instances in which no 
agreement was reached, a report on progress in conducting reme- 
dial investigations and feasibility studies (RVFSs) required by 
SARA Section 120(e)(1) at National Priorities List (NPL) sites, a re- 
port on progress in conducting remedial actions at NPL sites, and 
a report on progress in conducting remedial action at facilities that 
are not listed on the NPL. The annual report is also required to 
contain a detailed description on a state-by-state basis of the sta- 
tus of each facility subject to this section, including a description of 
the hazard presented by each facility, plans and schedules for initi- 
ating and completing response actions, enforcement status (where 
appropriate), and an explanation of any postponements or failure 
to complete response actions. 2 tabs. 


26201 (INIS-mf-12870, pp. 4.21-4.25) Socio-economic im- 
pact analysis of new AECB regulations. Rochman, E.H. (Atomic 
Energy Control Board, Ottawa, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). in Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 
The federal government's Socio-Economic impact Analysis 
(SEIA) policy has been in effect since 1978. Under this policy, all 
new or amended regulations concerning health, safety, or fairness 
are subjected to a screening exercise which determines whether 
the regulations are major or minor. The costs and benefits of major 
regulations are analyzed in depth. This paper describes the SEIA 
policy and explains some of the basic concepts. Then the steps 
the Atomic Energy Control Board (AECB) follows in the analysis of 
new regulations are summarized. Finally, the AECB’s past and 
forthcoming experience with the SEIA policy is discussed. 


26202 (INIS-mf-12915) The determination of effective 
doses from the intake of tritiated water. Atomic Energy Control 
Board, Ottawa, ON (Canada). Aug 1987 10p. (in English, French). 
Order Number DE91642754. Source: OSTI; NTIS (US Sales Only); 
INIS. 

French version included. Regulatory document R-100. 

To comply with the regulatory requirements relating to the dose 
from exposures to tritiated water (HTO), Atomic Energy Control 
Board (AECB) licensees currently measure tritium concentration in 
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urine to determine whole body dose. This approach has been 
based on the consideration that the time-integrated tritium concen- 
tration (which is proportional to accumulated dose) in any organ 
from urine concentrations are always conservative. The Interna- 
tional Commission on Radiological Protection (ICRP) recommends 
that the average soft tissue dose be used to determine effective 
dose equivalents for HTO exposures. The ICRP also recommends 
that only the retention in body water be considered when 
committed doses from HTO exposures are calculated; this recom- 
mendation is based on the consideration that the errors introduced 
by neglecting the long-lived tritium component (those tritium atoms 
retained in organic molecules of the body cells) are small (only of 
the order of 10% of the committed dose equivalent to the whole 
body). The AECB position is presented in the following regulatory 
policy statement. 


26203 (INIS-mf—12916) Default values. Atomic Energy Con- 
trol Board, Ottawa, ON (Canada). Aug 1987 8p. (In English, 
French). Order Number DE91642755. Source: OSTI; NTIS (US 
Sales Only); INIS. 

French version included. Regulatory document R-94. 

In making calculations for the purposes of radiation protection, 
numerical values for parameters used in the calculations are 
selected. In some cases, data directly applicable to the set of con- 
ditions for which the calculations are to be made are unavailabie. 
Therefore, the selection of the values for these parameters may be 
based on more general data available from the literature or other 
sources. These values may be referred to as ‘default values’, that 
is, values used in default of those based on directly applicable 
data. The following policy will be applied by Atomic Energy Control 
Board (AECB) staff in reviewing the radiation protection aspects of 
submissions associated with licensing, in participating with other or- 
ganizations in the development of codes and standards, and in any 
other work which relies to some extent on using default values. 


26204 (INIS-mf—12918) Geological considerations in siting 
a repository for underground disposal of high-level radioactive 
waste. Atomic Energy Control Board, Ottawa, ON (Canada). Sep 
1987 16p. (In English, French). Order Number DE91642756. 
Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. Regulatory document R-72. 

At the present time, a research program is being conducted in 
Canada to obtain scientific information for the assess of a disposal 
concept based on the emplacement of radioactive waste in rock, 
deep below the surface of the earth. In August 1981, the govern- 
ments of Ontario and Canada announced details of a process 
called ‘Concept Assessment’ by which the acceptability of the con- 
cept would be examined. The announcement also stated that the 
process is expected to be completed by 1990 and that no siting for 
a repository would take place until after the concept had been gen- 
erally accepted. The disposal concept that is being developed in 
Canada integrates both engineered and natural components. In 
essence, the plan involves physical and chemical stabilization of 
the waste in a resistant package, followed by emplacement in a 
repository deep within a body of rock that is situated in a geologi- 
cally stable region. The information in this document is specifically 
related to the site selection phase. It is being published now to help 
identify the geological properties and processes that need to be ad- 
dressed during site selection. This document should help to identify 
these geological considerations and to ensure that the concept as- 
sessment phase takes them into account in a balanced manner. 


26205 (INIS-mf-12922) The preparation of reports of a sig- 
nificant event at a uranium processing or uranium handling 
facility: Regulatory guide. Atomic Energy Control Board, Ottawa, 
ON (Canada). Aug 1988. 12p. (in English, French). Order Number 
DE91642752. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. Regulatory Document R-89. 

Licenses to operate uranium processing or uranium handling fa- 
cilities require that certain events be reported to the Atomic Energy 
Control Board (AECB) and to other regulatory authorities. Reports 
of a significant event describe unusual events which had or could 
have had a significant impact on the safety of facility operations, 
the worker, the public or on the environment. The purpose of this 
guide is to suggest an acceptable method of reporting a significant 
event to the AECB and to describe the information that should be 
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included. The reports of a significant event are made available to 
the public in accordance with the provisions of the Access to Infor- 
mation Act and the AECB's policy on public access to licensing 
information. 


07 ISOTOPE AND RADIATION SOURCE 
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0701 Physical Isotope Separation 
Refer also to citation(s) 26239, 27254, 27873, 27937, 28154, 29165 


26206 (AECL-9717) An isotope separation magnet for the 
injector test experiment (MITE). Taylor, T.; Tranngoc, T.; Dou- 
glas, E.C. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Mar 1988. 25p. Order Num- 
ber DE91642276. Source: OSTI; NTIS (US Sales Only); INIS. 

A magnet has been designed for space-charge neutralization 
studies on the Injector Test Experiment at the Chalk River Nuclear 
Laboratories. Augmented by suitable collectors, the magnet could 
also be used for pilot-scale isotope separations. The present report 
documents the design of this particular magnet and illustrates the 
process of designing beam transport magnets in general. 


26207 (INIS-BR-2612, pp. 20-22) Feasibility study of 
sup(81)Rb/sup(81m)Kr. Braghirolli, A.M.S. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 
78p. (In Portuguese). In Annual Technical Report - Nuclear Engi- 
neering Institute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ISOTOPE PRODUCTION’ 
feasibility studies; KRYPTON 81/isotope production; KRYPTON 81/ 
isotope ratio; RUBIDIUM 81/isotope production; RUBIDIUM 81/ 
isotope ratio; DAUGHTER PRODUCTS; HALF-LIFE; HELIUM 3; 
IRRADIATION; SODIUM BROMIDES; TARGETS 


26208 (INIS-BR-2612, pp. 26-27) Study on sup(22)Na pro- 
duction method by sup(20)Ne. Britto, J.L.Q. de; Sousa, A.S.F. 
de. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). Dept. de Fisica. 1988. 78p. (in Portuguese). In Annual 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1988. Order Number DE91637263. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ISOTOPE PRODUCTION/alpha 
reactions; ISOTOPE PRODUCTION/sodium 22; SODIUM 22/ 
isotope production; IRRADIATION; MAGNESIUM 22; MEV RANGE 
10-100; NEON 20 TARGET; NEUTRONS 


26209 (INIS-BR-2612, pp. 43-50) Sup(67)Ga processing cell 
equipment. Almeida, G.L. de; Rezende, M.C. de; Sousa, A.S. de; 
Serra, M.L.S.; Pureza, M.M. Instituto de Engenharia Nuclear (JEN), 
Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

The primary, secondary, specific auxiliary and general auxiliary 
systems of sup(67)Ga processing cell arranged in Nuclear Engi- 
neering Institute(IEN)- Brazilian CNEN are described. (M.C.K.). 


26210 (INIS-BR-2645, pp. 61-62) Yield calculation of zinc 
65 production. Santos, D.F. dos. Institute de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986. Order Number DE91640398. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ISOTOPE PRODUCTION 
proton reactions; ISOTOPE PRODUCTION/zinc 65; PROTON 
REACTIONS/zinc; ZINC 65/isotope production; ZINC 65/proton re- 
actions; BETA-PLUS DECAY RADIOISOTOPES; DAUGHTER 
PRODUCTS; HALF-LIFE; HIGH-PURITY GE DETECTORS; NU- 
CLEAR REACTION YIELD; ZINC; RADIOACTIVITY; TARGETS 


26211 (INIS-BR-2645, pp. 62) Zn recovery in sup(67)Ga 
production using enriched material. Santos, D.F. dos; Souza, 
A.S.F. de. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, 





RJ (Brazil). 1986. 120p. (In Portuguese). In Annua/ Technical Re- 
port - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
1986. Order Number DE91640398. Source: OSTI: NTIS (US 
Sales Only): INIS. 

Published in summary form only. ISOTOPE ENRICHED MATE- 
RIALS/isotope production: ISOTOPE ENRICHED MATERIALS/zinc 
68; ISOTOPE PRODUCTION/gallium 67; MEV RANGE 10-100; 
PROTON BEAMS: TARGETS; ZINC 


26212 (INIS-BR-2645, pp. -63) Yield calculation of 201TI 
production using proton beams of 26 MeV. Braghirolli. A.M.S 
Instituto de Engenharia Nuclear (IEN). Rio de Janeiro, RJ (Brazil). 
1986. 120p. (In Portuguese). In Annua/ Technical Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. Order 
Number DE91640398. Source: OSTI; NTIS (US Sales Only); INIS 
Published in summary form only. ISOTOPE PRODUCTION 
proton beams; ISOTOPE PRODUCTION/thallium 201; CROSS 
SECTIONS; CYCLOTRONS; MEV RANGE 10-100; TARGETS 


26213 (INIS-BR-2645, pp. 65) Production of sup(22)Na 
carrier-free isotopes to be applied to time spectroscopy. Britto. 
J.1.Q. de; Silva, R.F. da. Instituto de Engenharia Nuclear (IEN), Rio 
de Janeiro, RJ (Brazil). 1986. 120p. (in Portuguese). In Annua/ 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1986. Order Number DE91640398. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CARRIER-FREE ISOTOPES 
isotope production; CARRIER-FREE ISOTOPES/sodium 22; 
SODIUM 22/carrier-free isotopes; SODIUM 22/isotope production; 
SODIUM 22/positron sources; ALPHA PARTICLES; CHLORIC 
ACID; DEUTERON BEAMS: MAGNESIUM 24 TARGET: RADIA- 
TION INJURIES; SEPARATION PROCESSES; SPECTROSCOPY 


26214 (INIS-BR-2645, pp. 66) Production of sup(127)Xe. 
Osso Junior, J.A. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In Annua/ Tech- 
nical Report - Nuclear Engineering Institute/Dept. of Physics (IEN/ 
DEF!) 1986. Order Number DE91640398. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. ISOTOPE PRODUCTION 
cyclotrons; ISOTOPE PRODUCTION/easibility studies; ISOTOPE 
PRODUCTION/xenon 127; XENON 127/isotope production; IRRA- 
DIATION; CYCLOTRONS; MEV RANGE 10-100; NUCLEAR 
REACTION YIELD; PROTON BEAMS; SODIUM IODIDES 


26215 (INIS-BR-2645, pp. 91-94) Target holders and cool- 
ing system for | sup(123) production. Almeida. G.L. de (Instituto 
de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil)):; Erbe, D 
Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
1986. 120p. (in Portuguese). In Annua/ Technical Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. Order 
Number DE91640398. Source: OSTI; NTIS (US Sales Only); INIS 
The constructions of target holder and cooling system for 
sup(123)| production in the IEN cyclotron (Brazilian-CNEN) is pre- 
sented. The system was arranged, constructed and tested by 
Karlsruhe Dieter Erbe Nuclear Research Center. (author). 


26216 (INIS-BR-2645, pp. 94-98) Feeding and purge sys- 
tems of coolant primary circuit and coolant secondary circuit 
control of the | sup(123) target. Aimeida, G.L. de. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro. RJ (Brazil). 1986. 120p. 
(In Portuguese). In Annua/ Technical Report - Nuclear Engineering 
Institute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS 

The Radiation Protection Service of IEN (Brazilian-CNEN) 
detected three faults in sup(123)| target cooling system during op- 
eration process for producing sup(123)I: (a) non hermetic vessel 
containing contaminated water from primary coolant circuit; possi- 
bility of increasing radioactivity in the vessel due to accumulation of 
contaminators in cooling water and: situation in region used for 
personnels to arrange and adjust equipments in nuclear physics 
area, to carried out maintenance of cyclotron and target coupling in 
irradiation room. The primary circuit was changed by secondary cir- 
cuit for target coolant circulating through coil of tank, which receive 
weater from secondary circuit. This solution solved the three prob- 
lems simultaneously. (M.C.K.). 
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26217 (INIS-BR-2645, pp. 99-101) Precision automatic sys- 
tem for level control in process vessels and similar. Almeida, 
G.L. de: Soares, M. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In Annual! Tech- 
nical Report - Nuclear Engineering Institute/Dept. of Physics (IEN/ 
DEF!) 1986. Order Number DE91640398. Source: OSTI; NTIS 
(US Sales Only): INIS. 

An accurate automatic system of liquid level counting in vessels 
or columns used in chromatography of resins, during radioisotope 
processing, is presented. (M.C.K.). 


26218 (INIS-BR—2645, pp. 64) Production of Co-57 source. 
Santos, D.F. dos. Instituto de Engenharia Nuclear (IEN). Rio de 
Janeiro, RJ (Brazil). 1986. 120p. (in Portuguese). In Annua/ Tech- 
nical Report - Nuclear Engineering Institute/Dept. of Physics (IEN/ 
DEF!) 1986. Order Number DE91640398. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. COBALT 57/radiation sources; 
ISOTOPE PRODUCTION/cobalt 57; ISOTOPE PRODUCTION, 
proton beams: ISOTOPE PRODUCTION/radiation sources; BETA- 
PLUS DECAY RADIOISOTOPES; CYCLOTRONS: HIGH-PURITY 
GE DETECTORS; MEV RANGE 10-100; NICKEL; NICKEL 57; RE- 
ACTIVITY: TARGETS 


26219 (INIS-BR-2645, pp. 101-102) Automatic device for 
extraction by leaching of dryness evaporated products. 
Almeida, G.L. de: Rautenberg, F.A. Instituto de Engenharia Nu- 
clear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in 
Portuguese). In Annual Technica! Report - Nuclear Engineering in- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: CSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. REMOTE CONTROL/hot labs; 
REMOTE CONTROUwaste processing: EVAPORATION: ISOTOPE 
PRODUCTION; SOLVENT EXTRACTION 


26220 (INIS-mf-12867, pp. 15.1-15.2) Applications of high- 
power ion beams from RF accelerators. Schriber, S.O. (Los 
Alamos Nationa! Lab., NM (USA)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS 

Published in summary form only. ACCELERATORS/uses: ISO- 
TOPE PRODUCTION/accelerators, ACCELERATOR BREEDERS; 
ACCELERATORS; USES; TRITIUM 


26221 (INIS-mf—12867. pp. 5.12-5.14) Development of a 
laser-based detritiation system at Ontario Hydro. O'Neill . J.A. 
(Ontario Hydro Research Lab., Toronto, ON (Canada)); Woodall, 
K.B.; Robins, J.R.; Bartoszek, F.E.; Morrison. H.D. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada). 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. TRITIUM RECOVERY/aser 
isotope separation; DISSOCIATION; FLUOROFORM 


26222 (INIS-mf-12919) Preparation of a monthly compli- 
ance report for a heavy water plant. Atomic Energy Control 
Board, Ottawa, ON (Canada). Jan 1987 10p. (in English, French). 
Order Number DE91642785. Source: OSTI; NTIS (US Sales Only); 
INIS 

French version included. Regulatory document R-32. 

Licences issued by the Atomic Energy Control Board (AECB) for 
the operation of a heavy water plant require the submission of 
monthly compliance reports to the AECB. This guide outlines the 
information to be included in these reports. Each monthly report 
should be submitted to the AECB no later than four weeks after 
the end of the month being reported on. These reports or parts 
thereof may be made available to the public in accordance with the 
provisions of the Access to Information Act and the AECB’s policy 
on public access to licensing information. Unless otherwise indi- 
cated, the following describes the minimum requirements for 


ERA Vol. 16, No. 10 95 





07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0701 Physical lsotope Separation 


information to be included in a monthly compliance report. In addi- 
tion to what is described below, any failure of a plant system or 
program to function as designed must also be included in the re- 
port. Tabulated data are acceptable except where the nature of the 
matter necessitates a detailed explanation. 


26223 (INIS-SU-257, pp. 53) Possibilities of #°Pu and 
237Pu production using charged particle accelerators. Batii, 
V.G. (Radievyj Inst., Leningrad (USSR)); Golovnya, V.Ya.; 
Gorshkov, |.Yu. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs. PLUTONIUM COMPLEXES/extraction 
chromatography; PLUTONIUM COMPLEXES/ion exchange chro- 
matography; PLUTONIUM 236/isotope production; PLUTONIUM 
237/isotope production. BREMSSTRAHLUNG; NUCLEAR REAC- 
TION YIELD; PURIFICATION 


26224 (UCRL-JC—105355) Development and operation of a 
solid-state switch for thyratron replacement. Merritt, B.T.: Drei- 
fuerst, G.R. Lawrence Livermore National Lab., CA (United States). 
14 Jun 1991. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-910640-36: 8. 
IEEE pulsed power conference, San Diego, CA (United States), 
17-19 Jun 1991). Order Number DE91016553. Source: OSTI: 
NTIS; GPO Dep. 

A solid-state switch, consisting of 22 reverse conducting thyris- 
tors, has been designed to operate at 20 kV hold-off voltage, 1500 
A peak. 57 ARMS, 1.0us pulse-width, and 4500 pps. To date, 70 
switches have been fielded, accumulating over 330,000 unit-hours 
with a demonstrated MTBF of over 6000 hours. The previously 
used thyratrons have all been replaced since the solid-state switch 
has proven to be more reliable. In addition, the solid-state switch is 
more cost effective due to its ability to be repaired. This paper dis- 
cusses the design. construction, triggering, operation, reliability, 
and failure modes of this switch. 6 refs., 8 figs. 


0702 Radiation Sources 
Refer also to citation(s) 25967, 26241, 26828, 27497, 28155, 28314 


26225 (DOE/ER—0484P, pp. 92-94) Samarium-145 used for 
cancer treatment: Photon activation therapy. USDOE Office of 
Energy Research, Washington, DC (United States). Jan 1991. In 
Technology ’90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

A new radiation source for treating malignant tumors - samarium- 
145 - has been developed. Recently experiments have produced 
evidence that samarium-145 has a promising future as a source of 
photons for a new type of cancer therapy called photon activation 
therapy (PAT). PAT uses a double-component attack on malignant 
tumors. The first component is iodine incorporated in the DNA of 
tumor celis. The second component is a photon with an energy 
suitable for activating the iodine. Neither agents is effective alone; 
however. when combined, they can destroy tumors. In PAT, the pa- 
tient is given nonradioactive iodine in a form known as IdUrd. The 
IdUrd molecule is structurally similar to thymidine, a base used by 
cells to make DNA when the replicate. Because such cell division 
occurs quite rapidly in malignant tumors, IdUrd is efficient incorpo- 
rated in the tumor. IdUrd has two advantages. It makes the tumor 
more sensitive to the destructive effects of x-rays, and when the 
iodine in IdUrd is activated by photons of a specific energy, it pro- 
duces tumor-destroying cascades of electrons - called Augur 
cascades - within the tumor cells. The new samarium-145 source, 
has many advantages. First, it has a half-life of about a year, 
which is about 6 times longer than other radiation sources of this 
type. Second, researchers have been able to make samarium-145 
in very small 4- x 0.8-millimeter seed-like capsules. These cap- 
sules can be surgically implanted directly in tumors, a technique 
referred to as brachytherapy. 


26226 


(INIS-BR-2479) The use of portable shielding - 
Gammashield in industrial radiography. Oliveira Silva, J.A. de 
(Construcao, Montagem e Controle de Qualidade Ltda., (Brazil); 


96 ERA Vol. 16, No. 10 


Costas, J.E.G. Associacao Brasileira de Ensaios Nao Destrutivos, 
Sao Paulo, SP (Brazil). 1990 11p. (in Portuguese). (CONF- 
8809526-: 10. Annual Congress on Non Destructive Testing, 
Salvador (Brazil), 23-26 Sep 1988). Order Number DE91638948. 
Source: OSTI: NTIS (US Sales Only); INIS. 

A portable shield equipment using gamma rays for industrial ra- 
diography is described. This equipment was developed for reducing 
the damage occured by the use of radioactive materials. (C.G.C.). 


26227 (INIS-BR-2481) Parameter analysis of radiography 
film tor TC use. Souza, L.S. de (Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia); Lopes, R.T. Associacao Brasileira de 
Ensaios Nao Destrutivos, Sao Paulo, SP (Brazil). 1990 13p. (in 
Portuguese). (CONF-8809526—: 10. Annual Congress on Non De- 
structive Testing, Salvador (Brazil), 23-26 Sep 1988). Order 
Number DE91638949. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibilities of use x-ray industrial films on the projection 
survey for image processing, jointly with the noise analysis in films, 
when used as a radiation detectors in computerized tomography 
are studied. (C.G.C.). 


26228 (INIS-BR-2483) Utilization of radiographic technique 
by micro-focus. Camerini, C.S. (PETROBRAS, Rio de Janeiro, RJ 
(Brazil). Centro de Pesquisas); Moura Neto, R.J. de. Associacao 
Brasileira de Ensaios Nao Destrutivos, Sao Paulo, SP (Brazil). 1990 
24p. (In Portuguese). (CONF-8809526—-: 10. Annual Congress on 
Non Destructive Testing. Salvador (Brazil), 23-26 Sep 1988). Order 
Number DE91638950. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiographic technique with micro-focus is described, includ- 
ing the main advantages and its utilization in th industry as a 
nondestructive testing (C.G.C.). 


26229 (INIS-BR-—2611, pp. 11-13) Activation with neutrons. 
Suita, J.C.; Silva, A.A. da; Silva, A.G. da; Auler, L.T. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica. 1985. 45p. (In Portuguese). In Annual Technical Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1985. 
Order Number DE91639722. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. FAST NEUTRONS {irradiation 
procedures; NEUTRON ACTIVATION ANALYS|S/irradiation proce- 
dures; CROSS SECTIONS; DEUTERIUM TARGET; DEUTERON 
REACTIONS; HELIUM 3; PARTICLE PRODUCTION 


26230 (INIS-mf—12832, pp. 48-53) Neutron moisture gauge 
tor roofing surveys: Experiment and simulation. Bonin, H.W. 
(Royal Military Coll. of Canada, Kingston, ON (Canada)); Thorp, 
C.J. Canadian Nuclear Society, Toronto, ON (Canada). 1984. 
132p. (CONF-840613—-: 24. annual international conference of the 
Canadian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual confer- 
ence. Order Number DE91640583. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Moisture content within roofing materials can be measured by 
the use of a gauge incorporating a neutron source and detector 
with associated electronics. The response to the water content in 
the roofing materials is proportional to the backscatter neutron flux. 
such a prototype neutron moisture gauge has been built and re- 
sponse characterized for various geometric parameters and two 
neutron source strengths. Ultimately, moisture gauge response is 
documented for a range of known water densities in the insulation 
materials of several laboratory replicas of roofing sections. Com- 
puter simulation of the neutron moisture gauge has also been 
carried out for the two different roofing section replicas using a two 
energy group diffusion theory model. Detector response, computed 
for a range of water content in the roofing insulation, exhibits a 
steeper trend with increasing water content than actually observed 
in experimental results. Analysis shows that the two-group diffusion 
equations are sensitive to small changes in arguments. These ar- 
guments are subject to errors in ascertaining both neutron cross 
sections and molecular compositions of roofing materials. Although 
a crude representation of a complex system, the diffusion theory 
adequately correlated with experimental response data and verified 
moisture gauge design parameters. 





26231 (INIS-mf—12870, pp. 15.1-15.8) A new generation of 
intense radiation sources. McKeown. J. (Atomic Energy of 
Canada Ltd.. Kanata, ON (Canada). Radiochemical Co.). Canadian 
Nuclear Society. Toronto. ON (Canada). 1985. 693p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference. Ottawa (Canada). 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Exposure to ionizing radiation from radioactive sources is now 
the preferred method for sterilizing many industrial products. This 
spin-off from the nuclear industry has established a secure techni- 
cal base from which new ventures in radiation applications can be 
considered. The modern high powered linac, in association with 
expertise in established gamma radiation technology, can provide 
applied radiation scientists with the means to compete directly with 
conventional chemical processes. 


26232 (INIS-mf—12892) Isotopes in everyday life. Seligman 
H.; Gillen, V.A. (ed.). International Atomic Energy Agency, Vienna 
(Austria). Dec 1990 67p. Order Number DE91642281. Source 
OSTI; NTIS (US Sales Only); INIS. 

Isotopes represent a tool which can do certain jobs better, eas- 
ier, quicker, more simply and cheaper than competitive methods. 
Some measurements could not be done at all without the use of 
isotopes as there are no alternative methods available. A short re- 
view of these tools of science in their different fields is given: food 
and agriculture, human health applications, industry, hydrology, ge- 
ology, geochemistry, geophysics and dating, environment, basic 
scientific research. 


26233 (INIS-SU-257, pp. 43) Characteristics of a neutron 
source based on curium-248 spontaneous fission. Aleksandrov 
B.M. (Radievyj Inst., Leningrad (USSR)): Batenkov, O.1.; Blinov 
A.B.; Blinov, M.V.; Krivokhatskij, A.S.; Smirnov, S.N. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CURIUM 248/neutron sources; CALIBRATION STAN- 
DARDS; HALF-LIFE; NEUTRON SPECTRA; USES 


26234 (JAERI-M-91-064) Construction of apparatus tor 
curing by electron irradiation and its characteristics. Kasai, 
Noboru (Japan Atomic Energy Research Inst., Takasaki, Gunma 
(Japan). Takasaki Radiation Chemistry Research Establishment); 
Nishii, Masanobu; Seguchi, Tadao. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Apr 1991. 41p. (In Japanese). Order Number 
DE91522099. Source: OSTI; NTIS (US Sales Only); INIS. 

An apparatus was designed and constructed for electron irradia- 
tion curing treatments of organic silicone fibers as the precursor of 
silicon carbide (SiC) fibers. Using the apparatus, the organic sili- 
cone fibers were cured by electron beam crosslinking, and the 
active species formed were quenched by heating up to 1173 K 
(900degC) in oxygen free atmosphere. This apparatus is composed 
of two sample trays, irradiation chamber, middle container, heating 
container, electric furnace, and vacuum pump. The sample tray Is 
moved from irradiation chamber to heating container through the 
middie container. Irradiation chamber. middie container and heating 
container are separated by airtight shutters. It was observed that 
the air leak is negligible, and the oxidation was well prevented dur- 
ing the radiation curing. The absorbed dose was 14.4 kGy per 
double pass by using electron beam of 2MeV and 1mA with 100 
cm/min of sample tray moving speed. The temperature rise of 
sample by electron irradiation was depressed by Helium gas flow 
and with the supply of liquid nitrogen to the radiator inside of irradi- 
ation container. The temperature in the heating container showed 
rather large distribution at the higher temperature. (author). 


26235 (LA-UR-91-1924) Computational simulations of 
plasma flow switches and imploding loads. Peterson, D.L.; 
Bowers, R.L.; Brownell, J.H.; Greene, A.E.; Roderick, N.F. Los 
Alamos National Lab., NM (United States). 29 May 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. (CONF-910640-24: 8. IEEE pulsed power 
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conference. San Diego. CA (United States). 17-19 Jun 1991). Or- 
der Number DE91014768. Source: OSTI: NTIS: GPO Dep 

The Procyon system in the Los Alamos Trailmaster foil implosion 
project is intended to produce soft x-ray radiation by delivering 
about 1 MJ of kinetic energy to an imploding plasma liner. The fi- 
nal switching stage of this system will be a Plasma Flow Switch 
(PFS) which delivers current to the cylindrical foil load. 1-D and 2- 
D simulations are now being conducted to examine: the initiation 
of the PFS plasma: the dynamics of the PFS and its switching 
efficiency; the load implosion and resulting radiation output. Con- 
sidered here. for the PFS and imploding load, are the effects of 
electrode walis, perturbations. and radiation. Comparisons with ex- 
periments (using the 1.5 MJ Pegasus capacitor bank) are also 
described. 5 refs., 6 figs 


26236 (LA-UR-91-2007) Plasma and electrical diagnostics 
for Procyon experiments. Oona, H.: Anderson. B.G.: Cochrane, 
J.C.; Findley, C.E.; Goforth. J.H.: Greene. A.E.: Kruse, H.W.; 
Parker, J.V.: Rickel, D.G Los Alamos National Lab.. NM (United 
States). [1991]. 5p. Sponsored by USDOE. Washington. DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910640- 
10: 8. IEEE pulsed power conference, San Diego, CA (United 
States), 17-19 Jun 1991). Order Number DE91014736. Source: 
OSTI; NTIS; GPO Dep 

The aim of the Trailmaster series of experiments is to generate 
an intense source of soft x-rays by imploding a thin (2000 A) alu- 
minum cylinder. The present scheme incorporates a plasma flow 
switch for the final pulse shaping and requires careful diagnostic 
analysis. The emphasis of this work is to transfer the energy to the 
load area and to understand the dynamics of the plasma flow 
switch. The experiments are carried out at LANL in two facilities 
Laboratory experiments that answer questions about the details of 
the plasma flow switch are done on the 1.5-MJ Pegasus capacitor 
bank. The higher energy experiments (Procyon series) utilize ex- 
plosive pulsed power systems and are conducted at the Ancho 
Canyon firing site. It is the latter set of experiments that will even- 
tually supply an x-ray radiation source at the megajoule level. At 
the present time. the emphasis of the Procyon experiments is to 
deliver energy from the generator to the plasma flow switch and 
the load area. The details of these experiments are given in other 
papers at this conference. In order to characterize these experi- 
ments one needs to diagnose the driver performance and the 
dynamics of the plasma and power flow in the plasma flow switch 
region. The difficulty of experiments in which high current high volt- 
age, and high explosive are combined. leads to severe problems 
Many of the diagnostics are unique and untested. Since only a lim- 
ited number of experiments are done during a year, the effort is to 
maximize the information per shot. The aim in this report is to 
present some of the diagnostic techniques used in the adverse 
Trailmaster environment. 8 refs., 10 figs. 


0703 Isotopic Power Supplies 


26237 (SAND—91-1364C) Tritium-field betacells. Walko, R.J. 
(Sandia National Labs., Albuquerque, NM (USA)); Lincoin, R.C.; 
Baca, W.E.; Goods, S.H.; Negley, G.H. Sandia National Labs., Al- 
buquerque, NM (United States). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910801—8: 26. intersociety energy conversion 
engineering (IECE) conference, Boston. MA (United States), 3-9 
Aug 1991). Order Number DE91014666. Source: OSTI; NTIS; 
GPO Dep. 

Betavoltaic power sources operate by converting the nuclear de- 
cay energy of beta-emitting radioisotopes into electricity. Since they 
are not chemically driven, they could operate at temperatures 
which would either be to hot or too cold for typical chemical batter- 
ies. Further, for long lived isotopes, they offer the possibility of 
multi-decade active lifetimes. Two approaches are being investi- 
gated: direct and indirect conversion. Direct conversion cells 
consist of semiconductor diodes similar to photovoltaic cells. Beta 
particle directly bombard these cells, generating electron-hole pairs 
in the semiconductor which are converted to useful power. Many 
using low power flux beta emitters, wide bandgap semiconductors 
are required to achieve useful conversion efficiencies. The combi- 
nation of tritium, as the beta emitter, and gallium phosphide (GaP), 
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as the semiconductor converter. was evaluated. Indirect conversion 
betacells first convert the beta energy to light with a phosphor. and 
then to electricity with photovoltaic cells. An indirect conversion 
power source using a tritium radioluminescent (RL) light is being 
investigated. Our analysis indicates that this approach has the po- 
tential for significant volume and cost savings over the direct 


conversion method. 7 refs., 11 figs 


0704 Economic, Industrial, and Business Aspects 


26238 (INIS-mf-12866, pp. 135-148) Radioisotopes: un- 
tapped potential and benefits. O'Neill. W.P. (Atomic Energy of 
Canada Ltd., Kanata, ON (Canada). Radiochemical Co.). Canadian 
Nuclear Association. Toronto. ON (Canada). 1985. 223p. (CONF- 
8506403-: 6 annual conference of the Canadian Nuclear Society 
and 25. annual conference. Ottawa (Canada), 2-5 Jun 1985). In 
Proceedinas of the Canadian Nuclear Association 25th annual con- 
ference: Strategic opportunities for growth Order Number 
DE91639626. Source: OSTI: NTIS (US Sales Only); INIS. 
Radioisotopes are in widespread and increasing daily use 
throughout the world. Applications include medical diagnosis, treat- 
ment of cancer, sterilization of medical disposables, the 
preservation of food, and the hygienization of waste products. The 
unique production capbilities of Canadian research reactors and 
CANDU electrical generating stations have enabled Atomic Energy 
of Canada Limited to make an important contribution to the growth 
of this industry. The paper describes the production, processing, 
transportation and applications of the major radioisotopes in use 
today. The equipment required for the efficient use of these ra- 
dioisotopes is described and the potential for growth is discussed. 


0705 Health and Safety 
Refer also to citation(s) 26992, 27065, 29474 


26239 (INFO-0163) Calculation of near-field concentra- 
tions of hydrogen sulphide. Baynes, C.J. (Monserco Ltd., 
Mississauga, ON (Canada)). Atomic Energy Control Board, Ottawa, 
ON (Canada). Mar 1985. 32p. Order Number DE91642275. 
Source: OST!; NTIS (US Sales Only); INIS. 

This report provides simulations of the near-field dispersion in the 
atmosphere of postulated releases of hydrogen sulphide gas (H2S) 
at a heavy water plant. The size and extent of the flammable or 
detonable gas clouds which might result are estimated. This work 
was undertaken to support experimental studies of the detonability 
of H2S releases. Thirty-six different cases were simulated involving 
the catastrophic failure of a liquid H2S storage tank or tank car of 
H2S. The major variables were the size of the release, the initial 
mixing ratio of gas with ambient air. and the wind speed. Since the 
gas/air mixture is initially heavier than air, an existing heavy gas 
mathematical model (DENZ) was used for these simulations. The 
mode! was modified to provide the outputs needed to support the 
experimental studies. The outputs were the mass of H2S in the 
cloud, the mass and volume of the cloud, its radius at ground level 
and its temperature, all as functions of distance and time from re- 
lease. The edge of the cloud was defined by a given concentration 
of H2S in air. The simulations were repeated for ten different val- 
ues of this parameter, ranging between 3% and 40% H2S by 
volume. Simulations were also performed using a simple ‘top-hat’ 
mixing model to predict the length of the flammable or detonabie jet 
formed at the break in a pipe carrying H2S vapour under pressure. 
The analysis was conducted for four postulated pipe break diame- 
ters and repeated for the same ten concentration levels used in the 
storage tank studies. The report presents a summary of the results. 
The complete outputs from the 36 storage fank failure simulations 
are available on floppy disks in a format suitable for detailed exam- 
ination using any IBM-PC compatible microcomputer system. 


26240 (INIS-BR-2619) Management of Goiania accident. 
Anon. Comissao Nacional de Energia Nuclear (CNEN), Rio de 
Janeiro, RJ (Brazil). [1991] 5p. (in Portuguese). Order Number 
DE91640269. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents an analysis of Goiania accident in order to 
use this experience in Radiological emergency Plans. (C.M.). 
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26241 (INIS-BR-2672) A methodology for radiological acci- 
dents analysis in industrial gamma radiography. Silva. F.C.A. 
da. Instituto Militar de Engenharia (IME), Rio de Janeiro, RJ 
(Brazil). Secao de Engenharia Nuclear. 1990 158p. (in Por- 
tuguese). Order Number DE91640270. Source: OSTI; NTIS (US 
Sales Only): INIS 

A critical review of 34 published severe radiological accidents in 
industrial gamma radiography. that happened in 15 countries, from 
1960 to 1988. was pertormed. The most frequent causes, conse- 
quences and dose estimation methods were analysed, aiming to 
stablish better procedures of radiation safety and accidents analy- 
sis. The objective of this work is to elaborate a radiological 
accidents analysis methodology in industrial gamma radiography. 
The suggested methodology will enable professionals to determine 
the true causes of the event and to estimate the dose with a good 
certainty. The technical analytical tree, recommended by Interna- 
tional Atomic Energy Agency to perform radiation protection and 
nuclear safety programs, was adopted in the elaboration of the 
suggested methodology. The viability of the use of the Electron 
Gamma Shower 4 Computer Code System to calculate the 
absorbed dose in radiological accidents in industrial gamma radiog- 
raphy, mainly at sup(192)Ir radioactive source handling situations 
was also studied. (author). 


08 HYDROGEN 


0801 Production 
Refer also to citation(s) 25568, 26476 


26242 (DOE/METC—90/6115-Vol.1, pp. 323-331) Hydrogen 
separation by ceramic membranes in coal gasification. 
Gavalas, G.R. (California Inst. of Tech., Pasadena (USA)). USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1990. DOE Contract AC21-90MC26365. (CONF-900853—Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

The general objective of this project is to develop ceramic mem- 
branes for hydrogen production from coal gas. The project includes 
the following tasks: (1) to develop techniques for making hydrogen 
permselective membranes consisting of dense amorphous oxide 
layers deposited within the pores of support tubes, (2) measure 
membrane permeability to various gases, (3) test membrane stabil- 
ity at high temperatures in contact with a simulated coal gas, and 
(4) evaluate the technical and economic potential of these mem- 
branes for application to the water-gas shift reaction. This paper 
reports on the progress of this project. 


26243 (DOE/METC—90/6115-Vol.1, pp. 332-339) Catalytic 
carbon membranes for hydrogen production. Damie, A.S. (Re- 
search Triangle Institute, Research Triangle Park, NC (USA)); 
Gangwal, S.K. USDOE Morgantown Energy Technology Center, 
WV (United States). Aug 1990. DOE Contract AC21-89MC26034. 
(CONF-900853—Vol.1: 10. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 373p. Order Number DE90009689. 
Source: OSTI; NTIS. 

The objective of this project is to evaluate technical and 
economic feasibility of the development of carbon composite mem- 
brane reactors with a permselective catalytic layer for simultaneous 
water-gas shift reaction and hydrogen separation. The novel reac- 
tors are intended to process sulfur-laden raw gasifier gas streams 
at 300-500C and produce low-cost hydrogen for application to inte- 
grated mild gasification/liquefaction plants. This paper reports on 
the progress of this project. 


26244 (DOE/METC-—90/6115-Vol.1, pp. 352-361) Production 
of low cost hydrogen. Durai-Swamy, K. (Manufacturing and Tech- 
nology Conversion International, Inc., Columbia, MD (USA)). 
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USDOE Morgantown Energy Technology Center. WV (United 
States). Aug 1990. (CONF-900853—Vol.1: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 373p. Order Number 
DE90009689. Source: OSTI; NTIS. 

The overall objective is to economically produce hydrogen-rich 
product gas from liquefaction by-product streams and from char 
produced in mild gasification processes through the use of MTC! 
indirectly heated fluid bed gasifier. This will incorporate the devel- 
opment of an experimental technology data base by defining the 
process characteristics that would be required for process integra- 
tion into an overall liquefaction system. This paper reports on the 
progress of this project. 


26245 (DOE/METC—90/6115-Vol.2, pp. 453-460) Develop- 
ment of an electrochemical hydrogen separation device. Kush, 
A.K. (Energy Research Corp., Danbury, CT (USA)); Fruchtman, J.; 
MacDonald, J. USDOE Morgantown Energy Technology Center, 
WV (United States). Aug 1990. DOE Contract AC21-89MC26040. 
(CONF-900853-Vol.2: 10. annual gasification and gas stream 
cleanup systems contractors review meeting. Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OST}; NTIS. 

The objective of this program is to develop an electrochemical 
hydrogen separation device for cost-effective hydrogen recovery 
from coal-derived gases. The potential applications are high purity 
hydrogen recovery from oxygen and air blown gasifiers as well as 
hydrogen-lean streams such as a carbonate fuel cell anode ex- 
haust. In the present program, the effect of design and operating 
parameters (e.g. pressure, temperature, H2 recovery and electro- 
chemical catalyst loading) on EHSD performance will be 
characterized in single subscale cells (25 cm* active area) and 
presented as a mathematical model. Scaleup, full size (1,000 cm*) 
multi-cell-stack long term (~3,000 hours) operation and product pu- 
rity will also be demonstrated. Process conceptual design and 
economics for a potential application will be evaluated for the 
EHSD and a competing technology. This paper reports on the 
progress of this project. 


26246 (DOE/METC-—90/6115-Vol.2, pp. 461-470) Production 
of hydrogen and by-products from coal. Timpe, R.C. (Univ. of 
North Dakota, Grand Forks (USA)); Cisney, S.J. USDOE Morgan- 
town Energy Technology Center, WV (United States). Aug 1990. 
DOE Contract FC21-86MC10637. (CONF-900853—Vol.2: 10. an- 
nual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 2. 
262p. Order Number DE90009690. Source: OSTI; NTIS. 

The objectives of this research are to determine the optimum 
conditions for production of a gas stream enriched in hydrogen and 
the preferred conditions for production of by-products. Technology 
previously developed at EERC which involves catalytic steam gasi- 
fication of coal will be utilized. Development of gas cleanup and 
separation process schemes will be necessary for utilization of hy- 
drogen produced for methanol synthesis and as fuel for a closely 
coupled fuel cell. To better understand the catalytic steam gasifica- 
tion process, bench-scale work will be carried out to determine the 
kinetics of catalysis, identify components of pyrolysis and coal- 
steam reaction streams, and characterize feed coal. This paper 
reports on the progress of this project. 


26247 


(ENET-8900217/1) MEMBREL®-electrolyzer for pro- 
ducing hydrogen from solar energy: Closing report NEFF 
project no. 408. Dell’Ava, P. (Asea Brown Boveri AG, Zuerich 
(CH)); Fischer, M.; Winkler, D. Bundesamt fuer Energiewirtschaft, 


Bern (Switzerland). 1989. 93p. (In German). Order Number 
DE91523099. Source: OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, Bern (CH). 

On the basis of the work carried out the MEMBREL electrolyzer 
proved to be ideal for solar operation. The long-term stability of the 


cell revealed that, for full-scale operation, direct coupling of the so- 
lar cell to the electrolyzer represents the best combination. The 
costs per kilowatt-hour are roughly six times those of peak electri- 
cal energy. By making cost savings on the individual components it 
was possible to make the electrolyzer module 34% cheaper. These 
savings have no effect on the long-term stability or cell voltage. 
Raising the operating temperature by 20°C improved efficiency by 
4%. \t was possible to increase efficiency by the same amount by 
using improved ion exchanger membranes. figs., tabs., 6 refs. 


26248 (ETDE/JP-mf-1513183. pp. 166-173) Development of 
coal based hydrogen production technology.: Study by a pilot 
plant (design and construction of a pilot plant for coal based 
hydrogen production). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 364p. (in Japanese). In 1989 NEDO 
annual summary of studies. (1).: Coal and geothermal energy de- 
velopment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop a technology for the production of hydrogen, 
one of the cleanest energies which is expected to be largely uti- 
lized for transport fuel, coal liquefaction, etc., from coal at an 
economical cost through the construction and operation of a pilot 
plant. In FY 1989, the equipment and apparatus, such as part of 
the gasification section, recycle gas section, pipe rack, central con- 
trol panel, electric boards and panels, etc., were designed in detail, 
and made. Additionally, the progress in the construction of the piiot 
plant was introduced concerning civil and building works, installa- 
tion works, and maintenance and repair works. Furthermore, the 
operation procedure and the plant control procedure were provided 
as preparations for operational research of the pilot plant, which is 
to start from FY 1991. 1 fig. 


26249 (ETDE/JP-mf-1513183, pp. 174-180) Development of 
coal based hydrogen production technology.: Research on 
support for design and operation of pilot piant (study by small 
scale apparatus). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 364p. (in Japanese). In 1989 NEDO annual 
summary of studies. (1).: Coal and geothermal energy develop- 
ment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop new constrolling and monitoring methods for 
stable operation of the entrained-bed coal gasification pilot plant for 
hydrogen production, to investigate gasification characteristics for 
various coals, and to solve operation problems in advance of the 
pilot plant test. In FY 1989, the modification of feed device for pul- 
verized liquefaction residue, the investigation of coal transportation 
by using product gas, and the design, construction and shakedown 
test of char recycle equipment were conducted. in addition, the re- 
lationship between carbon conversion and total oxygen-carbon 
ratio was provided through the gasification of Usibelli, Coal Valley, 
Wallarah, and Moura coals. Moreover, the gasification result of liq- 
uefaction residue was also introduced. 3 figs., 1 tab. 


26250 (ETDE/JP-mf-1513183, pp. 181-184) Development of 
coal based hydrogen production technology.: Research on 
support for design and operation of pilot plant (development 
and evaluation of materials for slagging gasifiers). New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 364p. (in 
Japanese). In 1989 NEDO annual summary of studies. (1).: Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the re- 
search and development were described. The purpose of the 
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research is to develop materials, such as refractory linings of slag- 
ging gasifires under the corrosive and erosive environments of 
liquefaction residue, and to provide corrosion data and reliable in- 
formation on properties needed for the design and construction of 
a gasification pilot plant for hydrogen production. In FY 1989, re- 
fractory materials were improved and evaluated on the basis of the 
iron-bursting tests for refractory material contaning chromite ore, 
and picrochomite-rich and chromia-rich refractory systems. Degree 
of damage in the refractory specimens was also clarified through 
the exposure tests using a hot model. Furthermore, materials for 
thermowells were improved and their resistances to corrosion and 
oxidation were evaluated. 


26251 (ETDE/JP-mf-1513356, pp. 57-68) Development of 
coal-based hydrogen production technology.: Progress of the 
construction of the pilot plant. Imamura. Y. (Hitachi, Ltd.. Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 465p. (in Japanese). In NEDO R and D reports.: 10th 
meeting for 1989 fiscal year. Order Number DE91513356. Source: 
OSTI; NTIS (US Sales Only). 

This is a report on the specifications of the present pilot plant 
and the progress of construction work that started in the year 1986 
and is going to finish by the end of the year 1990. The equipment 
of the plant is given as follows: first, a coal mill that can provide 
7.5 tons of pulverized coal per hour, of which particles are about 
74 wm in diameter: second, a gasifier that con gasify 50 tons of 
pulverized coal per day at a pressure of 30 kg/cm‘ and a tempera- 
ture of 1500 to 1800 centigrades by using oxygen gas as gasifying 
agent; third, a water washing shaft combined with a venturi scrub- 
ber, which can remove dust and fly char from 4400 m® of gas 
produced in the gasifier per hour; fourth, an equipment consisting 
mainly of a combustor, a heat recovery device and a desulfurizer, 
which can burn 4200 m® of gas coming from the preceding pro- 
cess per hour and recovers thermal energy produced by the 
combustion; fifth, an equipment that can dispose of 17000 kg of 
slug slurry and 7700 kg of dust slurry per hour, of which slug and 
dust are produced in the gasifier. 4 figs., 2 tabs. 


26252 (K/QT-413) Development of ceramic membranes for 
gas separation: FY 1990 development activities. Fain, D.E.; 
Roettger, G.E.; White, D.E. Oak Ridge K-25 Site, TN (United 
States). Jun 1991. 18p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract ACO5-840T21400. 
Order Number DE91015915. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Work is being carried out at the Oak Ridge K-25 Site to develop 
a ceramic membrane having very small pores for separating hydro- 
gen at high temperatures from the mixture of gases produced by 
coal gasification processes. This report summarizes progress made 
during FY 1990 in developing a ceramic membrane for this appli- 
cation. During FY 1990 more than 200 experimental alumina 
membranes were fabricated and characterized as part of develop- 
ment effort aimed at achieving smaller pore size. Improvements 
made in membrane fabrication during the year were successful in 
reducing the mean pore radius of alumina membranes from about 
15 Angstroms (A) to about 7A. Studies carried out as part of the 
development tests identified further process modifications that 
should be capable of reducing the pore size to less than 5A. To 
begin studying the effects of membrane pore size on separation 
factor, pure gas flow measurements were made on two series of 
alumina membranes having mean pore radii ranging between 
about 7 and 22A. The results indicated that other transport mecha- 
nisms (in addition to Knudsen transport) were active in this small 
pore size range. In preparation for testing membranes at elevated 
temperatures, metal ferrules were fabricated from a sulfidation re- 
sistant stainless steel and tests were begun on an active metal 
brazing technique for sealing the metal ferrules to the ceramic 
membranes. Substantial progress was made in developing a math- 
ematical model for gas transport through small-pored inorganic 
membranes. Separation factors calculated from the model closely 
approximate the empirical data over the range of pore sizes for 
which data are available. The model predicts that very high sepa- 
ration factors can be achieved with membranes having slightly 
smaller pore size than those currently available. 4 refs., 8 figs. 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 26401, 26402, 26433 


26253 (SAND-—91-8220) FASTGAS: Fast Gas Sampling for 
palladium exchange tests. Malinowski, M.E.; Stewart, K.D.; Ver- 
Berkmoes, A.A. Sandia National Labs., Livermore. CA (United 
States). Jun 1991. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. Order Number 
DE91015085. Source: OSTI: NTIS; GPO Dep. 

A mass spectrometric technique for measuring the composition 
of gas flows in rapid H/D exchange reactions in palladium com- 
pacts has been developed. This method, called “FASTGAS (Fast 
Gas Sampling)” has been used at atmospheric pressures and 
above with a time response of better than 100 ms. The current im- 
plementation of the FASTGAS technique is described in detail and 
examples of its application to palladium hydride exchange tests are 
given. 12 refs., 10 figs. 


0830 Combustion 
Refer also to citation(s) 27368 


26254 (LA-UR-91-1995) Supersonic combustion of a trans- 
verse injected Hp jet in a radio trequency heated flow. Wantuck, 
P.J.; Tennant, R.A.; Watanabe, H.H. Los Alamos National Lab., 
NM (United States). [1991]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910605—-1: 27. propulsion conference and exhibition, 
Sacramento, CA (United States), 24-26 Jun 1991; AIAA—91-2393). 
Order Number DE91014739. Source: OSTI; NTIS; GPO Dep. 

The combustion of a single hydrogen jet, normally injected into a 
radio frequency (RF) heated, oxidant-containing, supersonic flow, 
has been established to characterize the chemical and fluid 
dynamic phenomena associated with the reaction process and ulti- 
mately validate the predictive capability of computational computer 
dynamic (CFD) codes. The experimental system employed for this 
study is unique in that it uses an electrodeless, inductively coupled 
plasma tube to generate the high temperature oxidant-containing 
gas for subsequent nozzle expansion. Advantages of an RF 
heated flow system include reduced free-stream chemical contami- 
nation, continuous operation, and relative ease of integration into a 
typical flow laboratory environment. A description of the system uti- 
lized for this study is presented including preliminary results of the 
reactive flow characterization. In addition, the use of the laser- 
based diagnostic techniques, such as planar laser-induced 
fluorescence (PLIF), for measuring flow properties is also dis- 
cussed. 8 refs., 7 figs. 
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26255 (ETDE/JP-mf-1513356, pp. 310-320) Development of 
tuel alcohol production technology.: Screening and breeding 
of excellent bacteria strains. Okita, S. (Suntory Limited, Osaka 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 465p. (In Japanese). In NEDO R and D reports.: 10th 
meeting for 1989 fiscal year. Order Number DE91513356. Source: 
OSTI; NTIS (US Sales Only). 

It is reported that a specified strain of Zymomonas mobilis, 
known as a species of bacteria used for ethanol fermentation, can 
be bred by means of technique of genetic engineering so that it 
has the capability of fermenting xylose. A shuttle vector pZM17, of 
which the arrangement of DNA bases was thoroughly known, was 
made from a plasmid pZM14, one of the plasmids that have least 
molecular weight among those contained in the above strain. It is 
noted that the vector pZM17 can be recombined to a vector having 
the ability to set xylose isomerase genes contained in coli stains to 
work by introducing into it a synthetic promoter for a pyruvate de- 
carboxyrase gene. A recombined plasmid pX1PX was made from 
the vector pZM17 in the following way: first, a pair of xylose ismo- 
erase genes derived from a certain coli strain was set into a 
specified site of the vector pZM17; second, the promoter 
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mentioned above was set into a site next to the above xylose iso- 
merase genes, resulting in the plasmid pX1PX. A strain of 
Z.mobilis containing the pX1PX plasmid was confirmed to develop 
notably the xylose-isomerasic activity. 11 refs., 12 figs., 1 tab. 


26256 (ETDE/JP-mf—1513356, pp. 321-337) Development of 
fuel alcohol production technology.: Research and develop- 
ment of total system technology. lida, K. (Kansai Paint Co. Ltd., 
Osaka (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 465p. (In Japanese). In NEDO R and D re- 
ports.: 10th meeting 1989 fiscal year. Order Number 
DE91513356. Source: OSTI; NTIS (US Sales Only). 

Granular specimens of high density bacteria of Zymomonas mo- 
bilis were prepared by the use of three kinds of immobilizer made 
of photo-crosslinked resins. These specimens of immobilized Z. 
mobilis were put to fermentation test to examine how much their 
ethanol production was affected by kinds of immobilizer and salt 
content of medium. It is noted that the immobilizer made from 
polyethylene glycol is most favorable for fermentation using mo- 
lasses as medium, while in the case of using medium which 
contains notable amount of salts, the immobilizer made from 
polyvinyl alcohol is preferable. The ethanol productivity of the 
choice of Z. mobilis strains, which were immobilized in the same 
manner mentioned above, were evaluated by the use of single re- 
actors or in-series double reactors containing molasses as medium 
(of which sugar content and ash content are 18% and 2.2%, re- 
spectively) at a temperature of 33 centigrade. It is noted that the 
most productive strain among those examined provided ethanol 
productivity almost equivalent to that of high density yeast. Further- 
more, there is a description of results obtained by evaluating the 
ability of ethanol fermentation is the process of batch type for the 
choice of Z. mobilis strains. 13 figs., 8 tabs. 


26257 (ETDE/JP-mf—1513356, pp. 321-337) Development of 
a high efficiency membrane complex methane production 
unit.: Development of instrumentation and control system 
technology. Nakayama, S. (Mitsubishi Electric Corp., Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 465p. (In Japanese). In NEDO R and D reports.: 10th 
meeting for 1989 fiscal year. Order Number DE91513356. Source: 
OSTI; NTIS (US Sales Only). 

There is first reported on the development of a technique for 
estimating the activity of microorganisms used for methane fermen- 
tation (referred to as methane bacteria for brevity). A device has 
been developed that takes pictures expressing fluoroscopic images 
of methane bacteria floating in waste water, to each of which a 
fluorescent enzyme be belongs. A picture processing device con- 
nected to the above device removes various sorts of noises from 
these pictures so that they provide images which make it possible 
to evaluate the density of methane bacteria in the water. It is noted 
that there is proper correlation between enumerated data obtained 
by use of these devices and quantities representing the activity of 
methane bacteria, such as the rate of methane production, the rate 
of biochemical generation of heat, and others. There is next re- 
ported on a method of controlling methane fermentation process by 
use of a mathematical model. A process model has been devel- 
oped, which may be used for controlling the operation of a 
small-scale test plant. Various parameters which are introduced 
into the model are estimated by means of the Kalman filter method 
so that the model can provide results agreeing with experimental 
data. Based on an analysis using this model, it is noted that the 
operation of a membrane complex reactor of suspension type is ef- 
fectively controlled by regulating the concentration of suspension 
solids entering the membrane unit. 2 refs., 12 figs. 


26258 (ETDE/JP-mf—1513356, pp. 338-347) Development of 
a high efficiency membrane complex methane production 
unit.: Development of high efficiency bioreactors. Fujita, Y. 
(Dic-Degremont Co. Ltd., Tokyo (Japan)). New Energy Develop- 
ment Organization, Tokyo (Japan). Oct 1990. 465p. (In Japanese). 
In NEDO R and D reports.: 10th meeting for 1989 fiscal year. Or- 
der Number DE91513356. Source: OSTI; NTIS (US Sales Only). 
There is reported on development of fluid bed bioreactors used 
for waste water providing BOD of about 200mg per liter or more. 
At first a brief description is given of the following matters; 
methane fermentation in waste water, carriers for fluid bed use that 
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consist of particles to which microorganisms can stick easily. treat- 
ment of waste water rich in suspended solids, and temperatures 
inside of bioreactors. There is next described of a test equipment 
capable of treating waste water of low BOD at the rate of 10m? per 
day. Sewage water sent from acertain sewage-treatment plant is 
first divided into pretreatment water and suspended matter, and the 
latter is fed to an apparatus which renders it soluble, Then a mix- 
ture of the pretreatment water and the liquid containing this soluble 
matter enters a bioreactor. Leaving the bioreactor, the treated 
water passes through a separating membrane unit, and water pro- 
viding BOD of less than 20mg per liter is obtained. At present. 
operational research of a test equipment of improved form is being 
conducted, which is composed is the following two units: First one 
treats waste water by sing both a bioreactor and a membrane unit 
without separating suspended matter from it; second one sepa- 
rates suspended solids from waste water and they only are treated 
with both a methane production reactor and a membrane unit. 
These two units are used properly according to qualities of waste 
water. 2 refs., 7 figs., 7 tabs. 


0909 Processing 
Refer also to citation(s) 26293, 26294 


26259 (BNL-46300) Conversion of biomass and fossil fu- 
els to methanol and its effect on CO2 emissions. Steinberg. M. 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9106255—1: 1991 international 
conference on coal conversion, New Castle (United Kingdom), 16- 
20 Jun 1991). Order Number DE91015846. Source: OSTI; NTIS; 
GPO Dep. 

The purpose for this report is to present a preliminary analysis of 
various processes for conversion of biomass to methanol fuel with 
the objective of determining the effect of these processes on net 
CO, emissions. The analysis is made primarily on the basis of first 
principles of mass and energy balances. There are at least four 
systems that can produce methanol from biomass (defined as 
wood or lignoceliulose). They are: destructive distillation of wood; 
Conventional steam-oxygen gasification of wood; higher tempera- 
ture pyrolysis of wood and coprocessing of biomass with fossil fuel 
using the hydrocarb process. 6 refs., 1 fig., 1 tab. 


26260 (DOE/CE/15437-T7) Steam generator with integral 
down-draft dryer: Project status report, January 1—March 31, 
1991. Hochmuth, F.W. Hochmuth (Frank W.), Brewer, ME (USA). 
Apr 1991. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-89CE15437. Order Number 
DE91010898. Source: OSTI; NTIS; GPO Dep. 

This is the seventh quarterly report on this project. The project is 
designed to determine, to the extent possible, the technical and 
commercial possibilities of the patented furnace design that would 
utilize high temperature furnace gases to dry wet fuel, prior to its 
delivery to a burning grate. The novelty of the process is that drying 
takes place in a down-draft pass that is integral to the furnace, and 
requires no mechanical means to create and maintain the gas re- 
circulation. It is hoped that the information gained from the project 
will lead to a prototype installation and/or a license agreement with 
a boiler manufacturer or supplier of fuel burning equipment. 


26261 (DOE/ER/13614—4) Microbiology and physiology of 
anaerobic fermentations of cellulose: Progress report. Wiegel, 
J. Georgia Univ., Athens, GA (United States). Research Founda- 
tion. May 1991. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG09-86ER13614. Order Number 
DE91015239. Source: OSTI; NTIS; GPO Dep. 

The biochemistry and physiology of four major groups of anaero- 
bic bacteria involved in the conversion of cellulose to methane or 
chemical feedstocks are examined. Aspects of metabolism which 
are relevant to the interactions and bioenergetics of consortia are 
being studied. Properties of the cellulolytic enzyme cluster of 
Clostridium thermocellum are investigated. Five different hydroge- 
nases have been characterized in detail from anaerobic bacteria. 
Genes for different hydrogenases are being cloned and sequenced 
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to determine their structural relationships. The role of metal clus- 
ters in activation of Hz is being investigated, as is the structure and 
role of metal clusters in formate metabolism. The function of for- 
mate in the total synthesis of acetate from COz and the role of this 
primary in anaerobes will be examined as well. Finally, these en- 
zyme studies will be performed on thermophilic bacteria and new, 
pertinent species will be isolated. 50 rets., 3 figs.. 1 tab. 


26262 (EGG-2645) Production of organic chemicals via 
bioconversion: A review of the potential. Leeper, S.A.; Ward. 
T.E.; Andrews, G.F. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jul 1991. 80p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE91015524. Source: OSTI; NTIS: GPO Dep. 

The United States should develop alternative feedstocks for pro- 
duction of organic chemicals as a step in reducing dependence on 
foreign oil and to protect the US economy from oil supply disrup- 
tions. Potential alternative feedstocks include lignocelliulose, 
polysaccharides, and sugars. These feedstocks can be converted 
to organic chemicals via bioconversion; sources include feedstock 
crops (lignocellulosic, polysac-charide, and sugar crops grown 
specifically for use as feedstocks in organic chemicals production) 
and industrial, municipal, and agricultural wastes. A wide range of 
chemicals can be produced via bioconversion. including existing 
commodity chemicals and entirely new chemicals and polymers. In 
this review, potential feedstocks are described and are shown to 
be sufficient to support a bioconversion — based organic chemicals 
industry. In addition, the current US organic chemicals industry is 
briefly described. The potential of bioconversion for production of 
existing commodity chemicals and entirely new chemicals and 
polymers is discussed. 228 refs., 21 tabs. 


26263 (ETDE/JP-mf-1513221, pp. 595-599) Development of 
technology for tuel alcohol.: Searching and breeding of supe- 
rior bacteria. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcoho! and biomass. Order 
Number DE91513221. Source: OSTI:; NTIS (US Sales Only). 

In order to develop superior ethanol fermenting bacteria which 
would directly transform fibers into ethanol, which would lead to the 
utilization of unused waste industrial agricultural and forestry prod- 
ucts, separation of potential strains from extensive collections of 
microbe resources from in and out of this country and adding of 
salt resistance, alcohol resistance, cellulose digestion properties 
using bio-technology were conducted. In searching for superior 
bacteria, some cells used in the sugar test plant showed no de- 
crease in fermentation yields in 0.4% CaClo, 0.25 MgCl, cultures, 
and some showed no decrease even with 1% KCI. In the breeding 
of superior bacteria, Zymomonus with 4 times CMCase (a compo- 
nent enzyme of a cellulose degrading enzyme) activity, zymomonus 
which could grow in maltose cultures, zymomonus which had xy- 
lose isomerase genes linked to pyruvate carboxylase promoters, 
zymomonus resistant to 7% ethanol and 1% KCl, thermophilic and 
anaerobic cellulose degrading bacteria were developed. 1 tab. 


26264 (ETDE/JP-mf-1513221, pp. 600-604) Development of 
alcohol fuel technology.: Research and development for a to- 
tal system. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to construct an efficient alcohol fuel production process 
by searching and breeding superior bacteria or by combining the 
adherent cell method and the flash fermentation method technol- 
ogy,research and development were conducted. An operational 
research was performed on a test plant for a sugar total system 
and data from continual operation, scale-up effects and bacterial 
contamination were obtained and studied. A test plant was made 
and operational research conducted for a wood total system. With 
the sugar total system, product alcohol concentration was 5-5.7%, 
during flash operation 3-4%, condensate concentration was roughly 
20%. Although during flash operation, the sugar consumption ratio 
falls by around 10%, the fermentation yield relative to the sugar 
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consumption increases from 84% to 92%. With the wood total sys- 
tem, solacaloc raw material and a cellulose concentration of 40 g/I 
gave results of 8.6 g/l ethanol product after 4 days and a fermrnta- 
tion yield of 38%. 1 fig. 1 tab. 


26265 (ETDE/JP-mf-1513221, pp. 605-613) Development of 
a high performance separation membrane complex methane 
gas producer. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO annual 
summary of studies. (2).: Techology development on solar energy, 
fue! and energy storage. alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to make a high performance separation membrane com- 
plex methane gas producer which would make possible production 
of methane gas as a substitute for petroleum, using recent bio- 
technology and membrane separation techniques, membrane 
modules for methane fermention, new bio-reactors for methane 
fermentation, measuring and controlling systems for methane fer- 
mentation were developed and general examinational studies were 
conducted. For this, operational studies for a small real liquid de- 
vice, design and construction of a pilot plant, general survey 
studies on methane fermentation were conducted. In operational 
studies, development of a large scale sewage processing system, 
research on small scale sewage processing, development of a fat 
and protein waste water processing system, development of a 
starch waste water processing system, development of an alcohol 
waste water processing system, development of a paper and pulp 
waste water processing system, studies on a urine processing sys- 
tem were conducted. In the pilot plant, low concentration waste 
water and high concentration waste water processing systems 
were planned and constructed. 3 figs. 3 tabs. 


26266 (SERI/TP-231-3996, pp. 3-19) The DOE/SERI ethanol 
from biomass program. Wyman, C.E. Solar Energy Research 
Inst., Golden, CO (United States). Jan 1991. In Ethanol annual re- 
port FY 1990. 344p. Order Number DE91002125. Source: OST]; 
NTIS. 

Cellulosic biomass includes agricultural and forestry wastes, mu- 
nicipal solid waste, and energy crops. Enough ethanol coukd be 
made from cellulosic biomass within the US to replace all gasoline, 
reducing our strategic vulnerability and lowering our trade deficit for 
imports. Ethanol blends and neat fuel also decrease emissions of 
carbon monoxide and smog, respectively. In addition, producing 
ethanol from biomass does not contribute to the accumulation of 
carbon dioxide in the atmosphere and the potential for global cli- 
mate change. The simultaneous saccharification and fermentation 
(SSF) process is favored for producing ethanol from the major frac- 
tion of biomass, cellulose, because of its low cost potential. 
Technology has also been developed for converting the second 
largest fraction, hemicellulose, into ethanol. The remaining fraction, 
lignin, can be burned as boiler fuel to power the conversion 
process and possibly generate extra electricity to export Develop- 
ments in conversion technology have reduced the selling price of 
ethanol from about $3.60/gai 10 years ago to only about $1.35/gal 
now. Additional technical targets have been identified to bring the 
selling price down to about $0.60/gal, a level that is competitive 
with oil at $25/bbl. The Ethanol from Biomass Program, which is 
managed by the Solar Energy Research institute for the Depart- 
ment of Energy, is structured to support research and development 
that will advance the technology to achieve this goal. This review 
presents an update on the status of the program. 


26267 (SERI/TP-—231-3996, pp. 23-36) Preliminary estimate 
of the cost of ethanol production for SSF technology. Hinman, 
N.D.; Schell, D.J.; Riley, C.J.; Bergeron, P.W.; Walter, P.J. Solar 
Energy Research Inst., Golden, CO (United States). Jan 1991. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

SERI recently completed a detailed engineering and economic 
analysis of the simultaneous saccharification and fermentation 
(SSF)-based wood-to-ethanol process. The base case design was 
based on a plant capacity of 1,920 dry tons/day and a wood cost 
of $42/dry ton. For this case, the preliminary estimate of the 
production cost of the ethanol product is about $1.27/gal. The com- 
bined effects of optimization, increasing plant capacity to 10,000 
dry tons/day, and reducing wood cost to $34/dry ton are to reduce 





the preliminary estimate of the production cost to about $0.83/gal. 
Other technology improvements further reduce the production cost 
to about $0.60/gal or less. Certain technical assumptions, inherent 
in the analysis, are being investigated further. 


26268 (SERI/TP—231-3996, pp. 39-42) Pretreatment re- 
search overview. Grohmann, K.; Torget, R.; Himmel, M. Solar 
Energy Research Inst., Golden, CO (United States). Jan 1991. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

Cellulose and hemicelluloses in native lignocellulosic biomass 
are only slightly digestible by cellulase and hemicellulase enzymes. 
The recalcitrance of polysaccharides in cell walls of plants to enzy- 
matic hydrolysis is caused by lignin-hemicellulose matrices, which 
encase cellulose fibers and prevent access of cellulase enzymes to 
these fibers. Therefore, most if not all biomass substrates have to 
be pretreated before high yields of sugars by enzymatic hydrolysis 
can be achieved. All pretreatments involve one or more mechanical 
comminution steps to decrease the particle size and increase the 
surface area. Mechanical treatments at high shear (e.g., ball 
milling) can also tear up the cell walls and increase the enzymatic 
digestibility of polysaccharides. However, purely mechanical pre- 
treatments require high energy inputs and are rather costly. Similar 
arguments apply to more exotic physical pretreatment methods, 
such as irradiation with x-rays or +-rays. Currently, the most 
promising approaches to pretreatments are different versions of 
chemomechanical treatments, where physical forces decrease the 
particle size and chemical agents break down and dissolve the 
lignin-hemicellulose matrices. Depending on the pretreatment 
method and substrate used, hemicelluloses alone or both lignin 
and hemicelluloses are depolymerized and removed from cellulose 
fibers. The Ethanol from Biomass Program supported six pretreat- 
ment projects in FY 1990. The pretreatment projects are: biomass 
characterization; dilute acid pretreatment of short-rotation crops 
and corn crop residues; economic comparison of dilute acid pre- 
treatment and steam explosion; ammonia fiber explosion 
pretreatment; pretreatment of aspen wood aimed at high hemicellu- 
lose retention; and biomass pretreatment NMR studies. 


26269 (SERI/TP—231-3996, pp. 60-70) Analysis of dilute 
acid pretreatment versus acid-catalyzed steam explosion. 
Schell, D.J. (Solar Energy Research Institute, Golden, CO (USA)); 
Torget, R.; Walter, P.J.; Grohmann, K.; Hinman, N.D.; Power, A. 
Solar Energy Research Inst., Golden, CO (United States). Jan 
1991. In Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

Lignocellulosic biomass is one of the most plentiful and poten- 
tially least expensive feedstocks for ethanol production. The 
cellulose component can be broken down into glucose by enzymes 
and then converted to ethanol by yeast. However, hydrolysis of 
cellulose to glucose is difficult and some form of pretreatment is 
necessary to increase the susceptibility of cellulose to enzymatic 
attack. An analysis has been completed of two pretreatment op- 
tions: dilute sulfuric acid hydrolysis and sulfur dioxide impregnated 
steam explosion for two feedstocks, wheat straw and aspen wood 
chips. Detailed process flowsheets and material and energy bal- 
ances were used to generate equipment cost information. A 
technical and economic analysis compared the two feedstocks for 
each of the two pretreatments. For the same pretreatment, sugars 
produced from aspen wood hydrolysis were cheaper because of 
the higher carbohydrate content of aspen, while dilute acid pre- 
treatment is favored over acid-catalyzed steam explosion. 


26270 


(SERI/TP—231-3996, pp. 71-82) Dilute acid pretreat- 
ment of corn cobs, corn stover, and short-rotation crops. 
Torget, R.; Walter, P.; Himmel, M.; Grohmann, K. Solar Energy Re- 
search Inst., Golden, CO (United States). Jan 1991. In Ethano/ 


annual report FY 1990. 
Source: OSTI; NTIS. 

As a prerequisite for the enzymatic saccharification or simultane- 
ous saccharification and fermentation process for ethanol 
synthesis, a dilute acid pretreatment of the biomass has been 
shown to be very effective. Three hardwoods (silver maple, 
sycamore, and black locust) and two corn residues (cobs and 
stover) were subjected to prehydrolysis with dilute sulfuric acid at 
140 and 160C for reaction times ranging from 5 to 60 min. 
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Although the hemicelluloses from all five samples could be com- 
pletely hydrolyzed at both 140 and 160C, hydrolysis at 160C for 
the woods and stover produced a superior substrate for the cellu- 
lase enzyme from Trichoderma reesei in which more than 90% of 
the cellulose was hydrolyzed by the enzyme. Corn cobs produced 
an excellent substrate after only 5 min at 140C. Small amounts of 
lignin and glucan were also solubilized by the acid in all samples. 


26271 (SERI/TP—231-3996, pp. 83-91) Ammonia fiber explo- 
sion (AFEX) pretreatment. Holtzapple. M.T. (Texas A and M 
Univ., College Station, TX (USA)). Solar Energy Research Inst., 
Golden, CO (United States). Jan 1991. In Ethano/ annual report FY 
1990. 344p. Order Number DE91002125. Source: OSTI; NTIS. 

The Ammonia Fiber Explosion (AFEX) process treats lignocellu- 
lose with high-pressure liquid ammonia and then explosively 
releases the pressure. The combined chemical effect (cellulose de- 
crystallization) and physical effect (increased accessible surface 
area) dramatically increase lignocellulose susceptibility to enzy- 
matic attack. There are many adjustable parameters in the AFEX 
process: ammonia loading, water loading, temperature, time, blow- 
down pressure, and number of treatments. The effect of these 
parameters on the enzymatic susceptibility of bagasse was ex- 
plored. The treatment effectiveness was not very sensitive to 
ammonia or water loading. However, the treatment was very sensi- 
tive to temperature; higher temperatures (93C) were significantly 
better than lower temperatures (13C). Multiple treatments benefited 
reactivity; however, there were diminishing returns with each sub- 
sequent treatment. Importantly, a 3-atm blowdown produced 
bagasse that was nearly as reactive as a 1.5-atm blowdown, thus 
offering tremendous savings in recompression costs. Nearly quanti- 
tative sugar yields were demonstrated using a very low enzyme 
loading (5 IU/g). 


26272 (SERI/TP-231-3996, pp. 92-100) Pretreatment of as- 
pen wood aimed at high hemicellulose retention. Shah, M.M. 
(Auburn Univ., AL (USA)); Lee, Y.Y.; Torget, R. Solar Energy Re- 
search Inst., Golden, CO (United States). Jan 1991. In Ethano/ 
annual report FY 1990. 344p. Order Number DE91002125. 
Source: OSTI; NTIS. 

Monoethanolamine (MEA) and supercritical CO.-SO, were used 
as pretreatment reagents for aspen wood to enhance the suscepti- 
bility in enzymatic hydrolysis by cellulase enzyme. These 
pretreatment methods were investigated for their effectiveness in 
enhancing enzymatic hydrolysis as well as retaining the hemicellu- 
lose fraction. After pretreatment with MEA, 76%-93% of original 
xylan in aspen was retained. In supercritical CO2-SOz pretreat- 
ment, xylan retention varied widely between 32% to 91%, 
depending on time and temperature of the reaction. Glucomannan 
and arabinogalactan were solubilized in water, lowering the yield of 
carbohydrates in the insoluble residue. For both pretreatments con- 
ducted at optimum conditions, an overall carbohydrate yield of 83% 
could be achieved after enzymatic hydrolysis. Treatment with 50% 
MEA removed 91% of the original lignin, while supercritical CO2- 
SO, applied at 130C for 4 h removed only 61%. The effect of 
enzyme loading on the hydrolysis rates of a-cellulose and MEA- 
pretreated substrate was studied. For a-cellulose, the rate of 
hydrolysis increased only up to enzyme loading of 113 international 
filter paper units (IFPU) cellulase/g cellulose. With MEA-pretreated 
substrate, however, the hydrolysis rates increased with enzyme 
loading up to 226 IFPU/g substrate. The hydrolysis rates were 
higher for the pretreated aspen than those for a-cellulose at similar 
enzyme loadings. The pretreated aspen was found to be suitable 
for further conversion into acetone and butanol under the SSF 
scheme by using Clostridium acetobutylicum and cellulase. 


26273 (SERI/TP-231-3996, pp. 101-109) Biomass pretreat- 
ment - NMR studies. Schroeder, H.A. (Colorado State Univ., Ft. 
Collins (USA)); Rodriquez, R.; Henk, L.L.; Murphy, V.G. Solar En- 
ergy Research Inst., Golden, CO (United States). Jan 1991. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

Peracetic acid is a selective delignifying agent that when used in 
small amounts under very mild conditions results in increased 
accessibility of biomass toward cellulases and other hydrolytic en- 
zymes. There is some evidence that peracetic acid may mimic 
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brown rotters by modifying lignin through its selective oxidative re- 
actions. When the three biomass materials, ponderosa pine, 
quaking aspen, and wheat straw are treated with peracetic acid, 
the effect does not correlate very well with the subsequent enzy- 
matic hydrolysis. The ponderosa pine lignin seems the most 
modified and the wheat straw lignin the least, with aspen occupy- 
ing an intermediate position. However, when comparing enzymatic 
hydrolysis, the aspen has the most improved accessibility, with 
wheat straw also improving significantly, and ponderosa showing 
only slightly increased accessibility for the enzymes. Wood has 
been decayed using the brown rotter, Poria monticola, and modifi- 
cations of the lignin resulting from the peracetic pretreatment are 
being compared with the lignin resulting from brown rot decay. This 
work is still in progress. 


26274 (SERI/TP-231-3996, pp. 113-123) Overview of the si- 
multaneous saccharification and fermentation process for 
ethanol production from cellulosic biomass. Wyman, C.E. Solar 
Energy Research Inst., Golden, CO (United States). Jan 1991. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

Production of ethanol from cellulosic biomass could provide a re- 
newable source of premium transportation fuels that could reduce 
or eliminate our dependence on mounting imports of petroleum 
from unstable sources. Because imported petroleum contributes 
about 40% of the balance-of-trade deficit of the US, ethanol pro- 
duced from cellulosic materials would also improve the 
international trade posture of the country while decreasing our vul- 
nerability to price disruptions. When blended with gasoline, ethano! 
reduces emissions of carbon dioxide and unburned hydrocarbons 
from vehicles; substitution of pure ethanol for gasoline significantly 
lowers the emission of smog-forming compounds. Because no fos- 
sil fuel is required to produce ethanol from cellulosic biomass, no 
net accumulation of carbon dioxide in the atmosphere results. 
Thus, use of ethanol derived from cellulosic resources does not 
contribute to the possibility of global climate change caused by the 
greenhouse effect. Enzymatic conversion technology is empha- 
sized because the high selectivity of enzymes for cellulose 
conversion into glucose sugar supports high ethanol yields, a key 
to economic viability. Of the various configurations possible for en- 
zymatic conversion processes, the simultaneous saccharification 
and fermentation (SSF) process offers the most immediate poten- 
tial to achieve high yields, rates, and concentrations of ethanol. 
SSF has been selected for emphasis with the limited resources of 
the Ethanol from Biomass Program. Primarily through advances in 
SSF technology, the projected selling price of ethanol from cellu- 
losic biomass has been reduced by a factor of three over the last 
10 years. However, further advances on cellulose conversion are 
required if the program is to meet its goal of producing from renew- 
able feedstocks a liquid transportation fuel that can compete with 
gasoline without subsidies. 


26275 (SERI/TP-231-3996, pp. 135-152) Development of a 
preliminary mathematical model for the conversion of cellu- 
lose to ethanol. Philippidis, G.P. Solar Energy Research Inst., 
Golden, CO (United States). Jan 1991. In Ethanol annual report FY 
1990. 344p. Order Number DE91002125. Source: OSTI; NTIS. 
The conversion of cellulose is the heart of the ethano! production 
process, because it determines the yield, concentration, and 
synthesis rate of ethanol. This single step involves a complex com- 
bination of heterogeneous and homogeneous biocatalytic reactions 
that carry out the simultaneous saccharification and fermentation 
(SSF) of lignocellulosic biomass. In this activity, SSF was analyzed 
into its major steps and a preliminary mathematical model was for- 
mulated. The quality of the substrate and enzyme and the modes 
of substrate-enzyme and enzyme-microorganism interaction were 
identified as the key factors in SSF. Hence, the structure of ligno- 
cellulose, the intrinsic kinetic properties of the enzymes, the 
inhibitory effects of cellobiose, glucose, and ethanol on enzyme ac- 
tivity, and the adsorptive loss of enzyme to lignin, were taken into 
consideration in the model. Based on these factors, kinetic expres- 
sions were developed for the adsorption of cellulase to cellulose, 
the cellulose hydrolysis to cellobiose, the hydrolysis of cellobiose to 
glucose by #-glucosidase, the uptake of glucose by the 
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fermentative organism, and the formation of ethanol. Critical experi- 
mentation will lead to determination of the parameter values 
describing these steps, and SSF kinetic data will allow the validity 
of the model to be examined. The model will then serve as a tool 
for rational SSF improvement and commercialization. 


26276 (SERI/TP-231-3996, pp. 153-163) Liquid fluidization 
of aspen wood chip beds. Hradil, G. (Brown Univ., Providence, 
Ri (USA)); Calo, J.M. Solar Energy Research Inst., Golden, CO 
(United States). Jan 1991. In Ethano! annual report FY 1990. 
344p. Order Number DE91002125. Source: OSTI; NTIS. 

Liquid-fluidized and derivative reactor types are being examined 
as potential reactor systems for the SER! simultaneous saccharifi- 
cation and fermentation (SSF) process. This assessment requires 
the investigation and characterization of the fluidization behavior of 
biomass (i.e., aspen wood chip) beds. A laboratory-scale, liquid- 
fluidized column, which was designed and constructed specifically 
for such experimental studies, is described. This paper summarizes 
the results obtained with this apparatus. The incipient fluidization 
behavior of unreacted aspen wood chip beds was found to be 
dominated by now maldistribution caused by channeling or jetting. 
This behavior is most marked for smaller particles with narrow size 
distributions. A broader range of particle sizes tends to reduce this 
effect. Enzymatically hydrolyzed wood chip beds also exhibited bet- 
ter performance. Particle segregation with axial location (i.e., larger 
particles concentrating at the bottom of the bed, and smaller parti- 
cles at the top) was found to be prominent for the aspen wood 
chips. This effect is reduced by column tilt, which causes sec- 
ondary solid phase recirculation. This latter behavior appears to 
introduce liquid phase. dispersion via interphase mass transport 
from porous particles, and also additional mixing. However, a mass 
transfer analysis indicates that intraparticle diffusion should be the 
rate-limiting process at typical fluidization velocities, in which case 
fluidization in vertically aligned columns may provide sufficient in- 
terphase mass transfer. Generally, this project has demonstrated 
that liquid-fluidized beds are practical candidates for reactor sys- 
tems for the SSF process. 


26277 (SERI/TP-231-3996, pp. 164-171) Cloning enzymes 
for use in converting biomass to ethanol. Lastick, S.M.; Mo- 
hagheghi, A.; Tucker, M.P.; Grohmann, K. Solar Energy Research 
Inst., Golden, CO (United States). Jan 1991. In Ethanol annual re- 
port FY 1990. 344p. Order Number DE91002125. Source: OSTI; 
NTIS. 

Bacterial cellulase enzymes that can hydrolyze carboxymethyl- 
cellulose (CMC) have been identified after transfection of 
Escherichia coli with lambda vectors containing DNA fragments 
isolated from a thermophilic bacterium. The enzyme(s) were identi- 
fied by screening plates that contained CMC stained with Congo 
Red. Lysates of cells transformed with these clones produce ther- 
motolerant cellulase activity, confirming that the enzyme(s) were 
derived from gene(s) that originated in the thermophilic bacterium. 
Because the DNA fragments cloned with the lambda vector were 
restricted to from 9 to 23 kilobases (KB), they could contain more 
than one cellulase gene. 


26278 (SERI/TP-231-3996, pp. 172-175) Cellulase enzymol 
ogy research: An overview. Himmel, M.E.; Grohmann, K. Solar 
Energy Research Inst., Golden, CO (United States). Jan 1991. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

The bioconversion process for converting cellulosic biomass to 
alcohol fuels must become more economical before industry can 
commercialize this technology on a large scale. Cellulase enzymol- 
ogy research funded by the Ethanol from Biomass Program 
investigates key aspects of the problem of either reducing the quan- 
tity of cellulase enzymes used in industrial processes or recycling 
the enzymes from the spent process stream. The first goal may be 
achieved by advancing the understanding of the optimum condi- 
tions for action of cellulase enzymes, including synergism between 
enzymes (either by direct visualization as in electron microscopy, 
or through more indirect methods such as kinetic analysis), 
elucidation of enzyme active site geometry, and general structure- 
function relationships for the key cellulase component enzymes. 
The challenge of enzyme recycle can be relieved through studies 
designed to investigate the recovery of selected cellulase enzymes, 





using chemical denaturants such as guanidinium hydrochioride to 
remove cellulases tightly bound to cellulose, or by immobilization 
on ion-exchange resins. New. thermal stable cellulase enzymes 
produced by Acidothermus cellulolyticus were also evaluated for 
potential adaptation to the ethanol trom biomass process. 


26279 (SERI/TP-231-3996, pp. 176-188) Enhanced utiliza- 
tion of fungal 6-D-glucosidase. Himmel. M.E.; Mitchell, D.J.; 
Baker, J.O.; Grohmann, K. Solar Energy Research Inst.. Golden, 
CO (United States). Jan 1991. In Ethanol annual report FY 1990. 
344p. Order Number DE91002125. Source: OSTI; NTIS 

Process engineering studies have shown that the successful 
commercialization of biocatalyst-based processes (such as the 
conversion of cellulose to fermentable sugars) is sensitive to the 
cost of enzyme production. The recycle of enzyme activity in such 
processes would substantially decrease the enzyme loading for the 
process and thus conserve this key component. The authors have 
therefore investigated immobilization on ion-exchange resins for 
activity recovery from cellulose hydrolysis reactors. |mmobilization 
of 8-D-glucosidase by adsorption on anionic exchange resins is 
discussed as an economically viable method of enzyme recovery 
Attachment of the enzyme to several resins is presented. However, 
the focus of the work was on the adsorption of the enzyme to 
Macrosorb KAX DEAE and its application in simultaneous sacchari- 
fication and fermentation (SSF), because of the outstanding 
characteristics possessed by this immobilized enzyme (IME) 
system. These characteristics included activity loading, activity re- 
tention, and increased thermal half-life. It must be noted that this 
IME system is not acceptable for process applications because of 
the prohibitively high cost of the Macrosorb resin; it is, however, a 
benchmark for the technical evaluation of other anion exchange 
resins. 


26280 (SERI/TP-231-3996, pp. 189-199) Use of MAb- 
colloidal gold conjugates to visualize Trichoderma reesei CBH 
| and EG | on aspen cellulose. Ellis, R.P. (Colorado State Univ., 
Fort Collins (USA)); Nieves, R.A.; Todd, R.J.; Johnson, T.J.A. Solar 
Energy Research Inst., Golden, CO (United States). Jan 1991. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

Monoclonal antibodies (MAbs) specific for cellobiohydrolase | 
(CBH I) and endoglucanase | (EG I) were conjugated to 10-nm and 
15-nm colloidal gold particles, respectively. The binding of CBH | 
and EG | was visualized by utilizing the MAb-colloidal gold probes. 
The visualization procedure involved immobilization of cellulose mi- 
crofibrils on copper EM grids, incubation of the cellulose-coated 
grids with cellulase(s), binding of MAb-colloidal gold conjugates to 
cellulase(s), and visualization via transmission electron microscopy 
(TEM). CBH | was seen bound to apparent crystalline cellulose as 
well as apparent amorphous cellulose. EG | was seen bound ex- 
tensively to apparent amorphous cellulose with minimal binding to 
crystalline cellulose. 


26281 (SERI/TP—231-3996, pp. 124-134) Ethanol production 
by simultaneous saccharification and fermentation (SSF) of 
pretreated herbaceous crops, corn cob, and corn stover. 
Spindier, D.; Wyman, C.; Grohmann, K. Solar Energy Research 
Inst., Golden, CO (United States). Jan 1991. In Ethano/ annual re- 
port FY 1990. 344p. Order Number DE91002125. Source: OSTI; 
NTIS. 

Three herbaceous crops, (weeping love grass, Eragrotis curvula; 
Sericea lespedeza, Lespedeza cuneata; and switchgrass, Panicum 
virgatum), and two agricultural residues (corn cobs and corn stover) 
were evaluated in the SSF process as dilute acid pretreated sub- 
strates for ethanol production. Saccharomyces cerevisiae (DsA) 
was used in the fermentations above and in mixed culture with 
Brettanomyces clausenii (Y-1414). SSFs were performed at 37C 
for up to 8 days along with saccharification without fermentation 
(SAC) studies at 45C under similar enzyme loadings with cellulase 
enzyme employed alone or in combination with 6-giucosidase. S. 
cerevisiae performs best with 6-glucosidase supplementation to the 
cellulase enzyme, showing an increased need for supplementation 
as the cellulase loading is decreased. The mixed culture of S. cere- 
visiae and B. clausenii showed improved results over the single 
culture of S. cerevisiae, especially at the lower enzyme loadings. In 
all cases, SSFs demonstrate faster and higher conversions than 


09 BIOMASS FUELS 
0909 Processing 


SACs for the same enzyme loadings. Of the three herbaceous 
crops tested. weeping love grass excels in both rate and final 
ethanol yield followed closely by switchgrass. while the legume 
(Sericea lespedeza) trailed behind both grasses in conversion per- 
formance. Also, corn cobs appear to be more readily digestible 
than the stover, although both crop residues prove to be among 
the best substrates yet evaluated for conversion to ethanol. 


26282 (SERI/TP—231-3996. pp. 200-209) The effect of 
denaturation and reduction on cellobiohydrolase | from Tricho- 
derma reesei. Woodward. J. (Oak Ridge National Lab.. TN 
(USA)); Herrmann, P.C. Solar Energy Research Inst., Golden. CO 
(United States). Jan 1991. DOE Contract AC05-840R21400. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

These studies stem from interest in the use of protein denatu- 
rants to elute cellulase enzyme components from residual cellulosic 
substrates. A high concentration (>f M) of the denaturant guani- 
dine hydrochloride, required for elution, was found to only partially 
unfold the major component of Trichoderma reesei cellulase, 
cellobiohydrolase | (CBH |). The reason for the loss in catalytic ac- 
tivity was the competitive inhibition of this enzyme and not, as 
expected, its unfolding or denaturation. Partial unfolding of CBN | 
may be attributed to the presence of 12 disulfide bonds/molecules 
that need to be reduced prior to its complete unfolding. Reduction 
of CBH | by dithiothreitol at pH 8.75 generated 28 or 0.8 free 
thiols, depending on the assay used for thiol determination. |so- 
electric focusing of reduced CBH | showed that several protein 
bands were generated with higher isoelectric points than the native 
enzyme. Although possessing greatly lowered catalytic activity, re- 
duced CBH | bound as, if not more, efficiently to microcrystalline 
cellulose. Papain digestion of CBH | generated core enzyme, 
which apparently completely broke up upon reduction. These data 
are discussed in relation to structure/function relationships of this 
key cellulase enzyme component. 


26283 (SERI/TP-231-3996, pp. 210-226) The thermal un- 
folding of Trichoderma reesei CBH |. Baker, J.O.; Mitchell, D.J.; 
Grohmann, K.; Himmel, M.E. Solar Energy Research Inst., Golden, 
CO (United States). Jan 1991. In Ethano/ annual report FY 1990. 
344p. Order Number DE91002125. Source: OSTI; NTIS. 

Purified cellobiohydrolase | (CBH |) was subjected to thermal de- 
naturation analysis using differential scanning calorimetry (DSC). 
As many as three endothermic structural transitions were detected 
during heating of the native enzyme from 20 to 75C at a range of 
pH values from 4.80 to 8.34. DSC analyses of the separated 
proteolytic fragments representing the catalytic core and cellulose- 
binding tail regions of the CBH | molecule revealed that all three of 
the transitions were associated with the core region. Two of these 
transitions were inferred as the deconvoluted constituent peaks of 
an asymmetrical peak that appeared at 64C at pH 4.8 but was 
shifted to 33.4C as the pH was increased to 8.34. A much smaller 
third transition at 55C appeared to be much less pH-dependent but 
was observed only when the two major transitions were shifted to 
temperatures substantially lower than 55C (as at pH 7.5 or above). 
Cellobiose at 100 mM dramatically stabilized the CBH | molecule, 
shifting the position of the major, two-component peak from 64 to 
72C at pH 4.8, and from 33.40 to 51.9C at pH 8.34. 


26284 (SERI/TP—231-3996, pp. 227-242) Bacterial celiu- 
lases: Regulation of synthesis. Linden, J.C. (Colorado State 
Univ., Fort Collins (USA)); Shiang, M. Solar Energy Research Inst., 
Golden, CO (United States). Jan 1991. In Ethano/ annual report FY 
1990. 344p. Order Number DE91002125. Source: OSTI; NTIS. 
Bacteria represent a promising source for the production of in- 
dustrial enzymes. Bacterial cellulases are an especially interesting 
case in point. Many thermophilic bacterial species produce cellu- 
lases that are stable and active at high temperature, resistant to 
proteolytic attack, and stable to mechanical and chemical denatura- 
tion. However, cellulase productivities in bacteria are notoriously 
low compared to other microbial sources. In this paper, bacterial 
enzyme production systems will be discussed with a focus on com- 
parisons of the productivities of known bacterial cellulase 
producers. Experimental results for cellulase production by Aci- 
dothermus cellulolyticus are presented and the literature is 
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reviewed in an attempt to develop a model for the regulation of cel- 
lulase synthesis in bacterial systems 


26285 (SERI/TP-231-3996. pp. 245-247) Introduction to xy- 
lose fermentation. Lastick. S.M. Solar Energy Research Inst. 
Golden. CO (United States). Jan 1991. In Ethano/ annual report FY 
1990. 344p. Order Number DE91002125. Source: OST!: NTIS 
Fermentation of xylose. which is found in the hemicellulose frac- 
tion of agricultural and hardwood biomass. is a key to the economic 
production of ethanol from these feedstocks. Xylose can account 
for over one-third of the total amount of fermentable sugars in these 
feedstocks. The sugar is easily obtained by dilute acid prehydroly- 
sis of biomass. Although many yeasts can grow on xylose, they are 
very inefficient in fermenting the sugar anaerobically. In this intro- 
duction, the methods by which xylose can be fermented to ethanol 
are described and additional research in this area is suggested 


26286 (SERI/TP-231-3996, pp. 248-264) Simultaneous fer- 
mentation and isomerization of xylose to ethanol. Lastick. S.M.; 
Mohagheghi, A.: Tucker. M.P.: Grohmann, K. Solar Energy Re- 
search Inst., Golden, CO (United States). Jan 1991. In Ethanol 
annual report FY 1990. 344p. Order Number DE91002125. 
Source: OSTI: NTIS. 

Enzyme-mediated fermentation of xylose to ethanol is achieved 
by using the bacterial enzyme xylose isomerase to convert xylose 
to the more, fermentable sugar xylulose. The simultaneous fermen- 
tation and isomerization of xylose (SFIX) is preferred over 
isomerization prior to fermentation because the ratio of xylulose to 
xylose is low at equilibrium. This report describes the optimization 
of the SFIX fermentation process with respect to yeast strain. pH, 
enzyme loading, substrate concentration, and temperature. Com- 
parisons between this process and other methods of xylose 
fermentation are also presented. 


26287 (SERI/TP—231-3996, pp. 265-272) Xylose isomerase 
production and plasmid in recombinant E. coli. Spencer, T. 
(Virginia Polytechnic Institute, Blacksburg, VA (USA)); Potts, M. So- 
lar Energy Research Inst., Golden, CO (United States). Jan 1991. 
In Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

The simultaneous fermentation and isomerization of xylose 
(SFIX) requires the bacterial enzyme D-xylose isomerase (EC 
5.3.1.5). This enzyme acts in the SFIX process to overcome the in- 
ability of normal fermenting yeasts to convert xylose to ethanol. 
The process makes practical use of the considerable xylose frac- 
tion present in plant biomass feedstocks but creates a need for a 
cheap source of the xylose isomerase enzyme. The goal of the re- 
search described in this review is to develop methods to efficiently 
produce large quantities of xylose isomerase from a recombinant 
E. coli system for use in the SFIX process. The methods described 
can further be applied to the production of other enzymes and may 
be used to compare this overproduction system to other enzyme- 
producing systems. 


26288 (SERI/T P—231-3996, pp. 273-291) Cloning of xyluloki- 
nase gene for improved xylose and xylulose fermentation. Ho, 
N.W.Y. (Purdue Univ., West Lafayette, IN (USA)). Solar Energy 
Research Inst., Golden, CO (United States). Jan 1991. In Ethano/ 
annual report FY 1990. 344p. Order Number DE91002125. 
Source: OSTI; NTIS. 

D-glucose and D-xylose are the two major components of renew- 
able plant biomass. Many yeasts, particularly Saccharomyces 
cerevisiae, can effectively ferment glucose to ethanol but cannot 
ferment xylose to ethanol. However, xylose can be converted to 
xylulose by the enzyme xylose isomerase and most super glucose 
fermenting yeasts can ferment xylulose to ethanol. Nevertheless, 
the effectiveness of these yeasts in fermenting xylulose varies con- 
siderably. For example, Schizosaccharomyces pombe can ferment 
xylulose quite effectively; S. cerevisiae, on the other hand, can only 
ferment xylulose very poorly. The authors found that one key factor 
affecting yeast xylose and xylulose fermentation is its xylulokinase 
activity. By cloning the xylulokinase gene on a high copy-number 
plasmid, they have demonstrated that yeast (S. cerevisiae) can be 
genetically engineered to overproduce exceedingly high levels of 
its xylulokinase activity (more than 200 times greater than that of 
the ordinary yeast), and such genetically engineered yeasts can 
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ferment xylulose more than 100% faster than the ordinary yeast. 
Recombinant manipulation of yeast leading to the overproduction 
of xylulokinase makes yeast able to ferment xylulose much more 
effectively. It may also serve as a strong driving force to channel 
the xylose metabolism in yeast towards the production of ethanol, 
rather than the production of undesired byproducts such as xylitol. 
The new theory is that yeast has sufficient xylitol dehydrogenase 
activity and. in the presence of strong xylulokinase activity, may be 
made to directly ferment xylose by simply cloning one additional 
gene. the xylose reductase gene. The cloning of the Pichia stipitis 
xylose reductase gene on an Escherichia coli plasmid has been 
successful. Hence. possibly only a few short steps remain from 
making S. cerevisiae directly ferment xylose. 


26289 (SERI/TP-231-3996, pp. 292-298) Studies in ethanol 
production from xylose using recombinant Escherichia coli 
strains. Beck, MJ. (Tennessee Valley Authority, Muscle Shoals. 
AL (USA)). Solar Energy Research Inst., Golden, CO (United 
States). Jan 1991. In Ethano/ annual report FY 1990. 344p. Order 
Number DE91002125. Source: OSTI:; NTIS. 

Recombinant strains of Escherichia coli were evaluated for 
production of ethanol from xylose, mixes of sugars such as are re- 
covered from acid hydrolysis of lignocellulosics, and first-stage 
hydrolyzate of hardwood. Comparisons were made of the E. coli 
strains to xylose-fermenting yeasts and to Saccharomyces cere- 
visiae for production of ethanol under specified conditions. The 
extent of microbial activity inhibition by substrate (xylose, sugar 
mixes, components of acid hydrolyzates) and product (ethanol) 
was determined. The extent of microbial activity inhibition by sub- 
strate (xylose, sugar mixes, components of acid hydrolyzates) and 
product (ethanol) was determined. The effects of inoculum concen- 
tration on growth, sugar uptake, and ethanol production were 
studied. A measure of effects of test parameters on microbial via- 
bility was incorporated into the experiments. The recombinant 
strains were studied for effect of pH range and pH control on fer- 
mentation. Nutrient supply and source were also investigated for 
effects on fermentation. Cell recycle and exposure to acid hy- 
drolyzates of hardwood were studied under specified conditions. 


26290 (SERI/TP-231-3996, pp. 301-305) Lignin conversion - 
An overview. Johnson, D.K.; Chum, H.L. Solar Energy Research 
Inst., Golden, CO (United States). Jan 1991. In Ethano! annuai re- 
port FY 1990. 344p. Order Number DE91002125. Source: OSTi; 
NTIS. 

Lignins are complex amorphous polymers that contain 30-40% of 
the heat content of woody feedstocks. Biomass pretreatment alters 
the chemical composition and properties of the isolated lignin. The 
aromatic complex nature of lignins suggests that they can be con- 
verted into low-molecular-weight compounds, which could be 
excellent precursors for fuels or chemicals. Various approaches 
could be used to effect this conversion, including hydrotreating or 
pyrolysis. Mild hydrodeoxygenation and dealkylation can give a 
mixture of substituted phenolic compounds and hydrocarbons as 
main products. The phenolics can be converted to methyl or ethy! 
aryl ethers (MAE or EAE). The mixture of alkyl ary! ethers and 
hydrocarbons would have a high value as a low-vapor-pressure oc- 
tane enhancer that is fully compatible with gasoline. Because of 
the complexity of lianins, a strategy to produce mixtures of accept- 
able products has been adopted to minimize the separation costs 
that have plagued lignin utilization for single products. An integral 
part of lignin conversion into liquid fuels is lignin characterization. 
Through this activity, key chemical structures present in lignin are 
identified. The goal of the characterization studies is to then iden- 
tify the occurrence of these structures in feedstocks and to follow 
their modification during pretreatment and subsequent processing. 
Such studies will help to determine how lignin may most efficiently 
be converted into a liquid fuel within the overall process of convert- 
ing biomass to ethanol. 


26291 (SERI/TP-231-3996, pp. 322-335) Liquid fuels trom 
lignins. Johnson, D.K.; Rhee, Y.W.; Posey-Eddy, F.L.; Chum, H.L. 
Solar Energy Research Inst., Golden, CO (United States). Jan 
1991. In Ethano/ annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 





The objective of this task is to develop a process for converting 
lignins from biomass-to-ethanol processes to a high-octane oxy- 
genated fuel additive. For the past 4 years, catalytic hydrotreating 
has been studied as a method of convening lignin to a mixture of 
phenols and hydrocarbons. After conversion of the phenols to 
methyl or ethyl ary! ethers, this mixture would be fully compatible 
with gasoline, or possibly ethanol, for use as a transportation fuel. 
Catalyst development conducted under subcontract at the Colorado 
School of Mines has been aimed at the formation of a product mix- 
ture with a boiling range similar to gasoline. At SERI, the activity of 
these catalysts with lignins has been studied on a bench scale. 
Model compound studies have shown that the catalysts with in- 
creased support acidity are much more effective than commercial 
catalysts for performing hydrodeoxygenation and hydrodealkylation 
reactions. The best catalysts have been tested on a larger scale 
with lignins in a stirred autoclave. Because lignin is a solid, a sol- 
vent or liquid vehicle must be used to permit its transport into a hot 
pressurized reactor. The solvent or vehicle also allows the impeller 
to provide intimate mixing of catalyst. gas, and lignin. m-Cresol, 
which dissolves lignin, was used because it permits simple pump- 
ing of the feed into the reactor. Tetradecane was used, although 
this requires handling the lignin as a slurry, because the products 
of lignin hydrotreating are clearly discernible from those originating 
from tetradecane. A lignin-derived pasting oil has also been used, 
as this more closely approximates the operating conditions of a 
commercial process. This progress report describes the effect of 
hydrotreating lignin in these three systems. 


26292 (SERI/TP—231-3996, pp. 336-346) The conversion of 
lignin model compounds into phenolic products using MoS, 
and Pt on acidic supports. Erickson, D.A. (Colorado School of 
Mines, Golden, (USA)); Zhao, X.; Cowley, S.W. Solar Energy Re- 
search Inst., Golden, CO (United States). Jan 1991. In Ethanol 
annual report FY 1990. 344p. Order Number DE91002125 
Source: OSTI; NTIS. 

The conversion of lignin into phenolic or hydrocarbon products 
has relied on conventional molybdenum-based hydrotreating cata- 
lysts used by the petroleum industry. A good hydrotreating catalyst 
for petroleum feedstocks must contain a hydrogenolysis function 
and an acceptable hydrogenation function, and must resist sulfur 
poisoning. Supported molybdenum sulfide catalysts meet these cri- 
teria. In order to produce phenolic products from lignin the catalyst 
must have hydrogenolysis, hydrogenation, and dealkylation func- 
tions. The dealkylation function is provided by using a support with 
strong Bronsted acidity. Since lignin feedstocks contain very little 
sulfur, materials other than molybdenum sulfide were considered 
as catalyst candidates. Several MoSz2 and Pt catalysts were pre- 
pared using silica-alumina and phospho-alumina supports. The 
model lignin compounds 4-propylpheno!l and 4-propylguaiacol were 
used to study the activity and selectivity of the catalysts. The plat- 
inum catalysts were found to be far superior to the MOS» catalysts. 
Phenol was produced in 47% yield (mole%) at 400C and 200 psig. 
Hydrocarbons were produced in 100% yield at 350C and 500 psig. 
These preliminary results indicate that the platinum catalysts may 
be excellent candidates for the hydrotreatment of real lignin feed- 
stocks. 


0910 Properties and Composition 
Refer also to citation(s) 26268 


26293 (SERI/TP—231-3996, pp. 43-59) Biomass characteri- 
zation - Progress report. Agblevor, F.A.; Chum, H.L. Solar 
Energy Research Inst., Golden, CO (United States). Jan 1991. In 
Ethanol annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

The goal of this task is to develop rapid chemical and spectro- 
scopic characterization methods for biomass feedstocks to predict 
composition and relate composition to conversion performance in a 
variety of biomass-to-fuels conversion processes. Thus, this task 
bridges biomass production and conversion programs, provides 
some guidance to biomass production researchers as to desired 
traits in biomass feedstocks for conversion processes, and may 
provide conversion researchers and industry with reliable, fast ana- 
lytical techniques for process control. This report summarizes 
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research in progress on various aspects of the task. The main ar- 
eas addressed include (1) preparation of International Energy 
Agency (IEA) biomass reference materials for the IEA Voluntary 
Standards Activity (Task 7); (2) feedstock quality for energy prod- 
ucts, in cooperation with the IEA/Bioenergy Agreement (BA) (Task 
5 Activity); (3) illustration of the effect of feedstock composition on 
the biomass to fuels for selected conversion routes: (4) preliminary 
investigation of the lignification process in grasses using fast char- 
acterization methods; and (5) rapid chemical characterization of 
biomass by integrated multivariate analysis of multisource spectro- 
metric data in collaboration with Colorado State University, 
Regional Nuclear Magnetic Resonance facility. Progress in all 5 ar- 
eas is described. 


26294 (SERI/TP-231-3996, pp. 306-321) Lignin characteri- 
zation - Progress report. Agblevor, F.A.; Johnson, D.K.; Chum, 
H.L. Solar Energy Research Inst., Golden, CO (United States). Jan 
1991. In Ethanol! annual report FY 1990. 344p. Order Number 
DE91002125. Source: OSTI; NTIS. 

The goal of this task is to develop rapid chemical and spectro- 
scopic characterization methods for lignin feedstocks from 
biomass-to-fuels conversion processes and relate the composition 
to conversion of lignins into fuels and chemicals. Thus, this task 
bridges biomass production and conversion programs; it relates to 
the production of lignin feedstocks for further conversion and pro- 
vides the understanding of suitable lignin properties in feedstocks 
that facilitate pretreatment and conversion of biomass into liquid fu- 
els such as ethanol. Thus, the understanding of lignin structures as 
a function of the pretreatment to which the various feedstocks are 
subjected is a goal of this task, as well as to develop suitable ana- 
lytical processes that allow lignin analyses to be carried out quickly 
and reliably. This report summarizes research in progress on vari- 
ous aspects of the task. The main areas addressed during this 
period include (1) partial least squares analyses of Fourier- 
transform infrared spectroscopic data for the determination of 
methoxy! content of isolated lignins and whole biomass; (2) Inter- 
national Energy Agency (IEA) two-dimensional round-robin on 
lignin analyses in cooperation with the IEA/Voluntary Standards Ac- 
tivities; (3) preliminary carbon-13 nuclear magnetic resonance 
(NMR) characterization of ball-milled lignins from short-rotation 
species grown by the biomass production program in collaboration 
with D. Robert (Grenoble); and (4) other on-going activities. 


0920 Combustion 
Refer also to citation(s) 26260, 27437, 27438 


26295 (NEI-DK-627) Renovation and development of 
smaller straw-fired boilers with manual stoking. Lund, E. Mar 
1991 18p. (in Danish). Contract ENS-UVE-90.0064. Order Number 
DE91792998. Source: OSTI; NTIS (US Sales Only). 

A description of how a smaller straw-fired, manually stoked 
boiler was renovated in order to increase efficiency. The aim was 
to experiment with the counterflow combustion utilized in the iron 
age and with insulation of the combustion chamber in order to 
achieve a higher combustion temperature. The counterflow com- 
bustion resulted in less visible smoke and lower carbon monoxide 
emission. The insulation of the combustion chamber resulted in an 
increase of temperature by 100-200 degrees centigrade. Dimin- 
ished chimney draught proved to be limiting to experimentation. It 
was not possible to achieve a balance between the combustion 
rate and heat discharge from the combustion chamber. (AB). 
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26296 (CONF-910470-, pp. 20, Paper 15) Waste paper as a 
fuel. An environmental and economic assessment. Kerstetter, 
J.D. (Washington State Energy Office, Olympia (USA)); Lyons, J.K. 
Association of Energy Engineers, Atlanta, GA (United States). 
[1991]. From HVAC and building systems congress '91 - lighting ef- 
ficiency congress '91 - cogeneration project development '91 and 
environmental management congress '91; Anaheim, CA (United 
States); 23-24 Apr 1991. In HVAC and building systems congress 
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'91: Lighting efficiency congress ’91: Cogeneration project develop- 
ment 91: Environmental management congress '91. Proceedings. 
453p. Source: OSTI: NTIS. 

Recycling is one of the key elements in an integrated solid waste 
management program. A successful recycling program requires 
several components: convenient collection service, continuing 
education and promotion. and a market for collected materials. Do- 
mestic markets currently have or are building the capacity to use 
all the glass, newsprint, aluminum, tin cans, and corrugate materi- 
als that are collected in Washington. Currently, mixed waste paper 
(MWP) is the one commodity that has limited domestic markets 
and no clear future markets. A majority of the mixed paper 
collected in Washington is exported and the selling price is de- 
creasing. The Washington State Energy Office (WSEO) has been 
investigating alternative energy markets for mixed waste paper. 
The WSEO evaluated the economic and environmental feasibility 
of using MWP as a fuel for existing boilers (Lyons, 1990). The 
WSEO has also completed a preliminary assessment of the poten- 
tial for converting mixed waste paper into ethanol! fuel (Kerstetter, 
1991). The results of both these studies are summarized and pre- 
sented jointly in this report. 
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Refer also to citation(s) 25593, 25594, 25597, 25604, 25605, 
26299, 26436 


26297 (DOE/PC/89762-T9) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts: Quarterly technical progress 
report, December 14, 1990—March 14, 1991. Grambling State 
Univ., LA (United States). 4 Apr 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89762. 
Order Number DE91016837. Source: OSTI; NTIS; GPO Dep. 

Studies of copper/cobalt catalysts for the synthesis of higher al- 
cohols continued. The primary concern of the study during this 
period has been to examine the origin and basis of the several 
nonconforming nuclear magnetic resonance (NMR) lines reported 
in our earlier study. Previous studies by earlier investigators indi- 
cate that (a) the product distribution in the conversion of synthesis 
gas to liquid fuels is dependent on the copper/cobalt ratio and (b) 
that the catalytic results reported by different groups of investiga- 
tors using the IFP prescription are widely divergent. These 
observations prompted us to make a critical examination of the ef- 
fect of metal ratio and the method of preparation on the magnetic 
character of catalysts. 4 refs., 4 tabs. 


26298 (DOE/PC/89787-6) Novel reactor configuration for 
synthesis gas conversion to alcohols: Quarterly report, Jan- 
uary 1, 1991—March 31, 1991. Akgerman, A. (Texas A and M 
Univ., College Station, TX (United States). Dept. of Chemical Engi- 
neering); Anthony, R.G. Texas A and M Univ., College Station, TX 
(United States). Research Foundation. [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89787. Order Number DE91016801. Source: OSTI; NTIS; 
GPO Dep. 

Research continued on the conversion of synthesis gas. Our ob- 
jectives during this quarter were to complete the methodology for 
obtaining reactor parameters from tracer response studies, start 
simulation of reactor design equations, and construct the trickle 
bed and slurry reactors at smaller scale consistent with new safety 
rules and regulations limiting the amount of toxic material in the 
laboratories. 6 figs., 1 tab. 
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26299 (DOE/PE-0098P) Assessment of costs and benefits 
of flexible and alternative fuel use in the US transportation 
sector: Technical report six, Costs of producing methanol 
from unutilized domestic natural gas. USDOE Office of Policy, 
Planning and Analysis, Washington. DC (United States). Jul 1991. 
88p. Sponsored by USDOE. Washington, DC (United States). Or- 
der Number DE91015451. Source: OSTI; NTIS; GPO Dep. 

The Alternative Motor Fuels Act of 1988 (Public Law 100-494), 
Section 400EE, states that the Secretary of Energy “...shall study 
methanol plants, including the costs and practicability of such 
plants that are (A) capable of utilizing current domestic supplies of 
unutilized natural gas: (B) relocatable; or (C) suitable for natural 
gas to methanol conversion by natural gas distribution compa- 
nies...” The purpose of this report is to characterize unutilized gas 
within the lower 48 states and to perform an economic analysis of 
methanol plants required by the act. The approach with regard to 
unutilized lower 48 gas is to (1) compare the costs of converting 
such gas to methanol against the expected price of gasoline over 
the next 20 years, and (2) compare the economics of converting 
such gas to methanol against the economics of using the gas as a 
pipeline-transported fuel. This study concludes that remote gas and 
low-Btu gas generally cannot be converted to methanol at costs 
near the expected competitive value of gasoline because of the 
poor economies of scale of small methanol plants. 
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26300 (WR-28-1-8-103) Flow patterns in Big Sandy embay- 
ment of Kentucky Reservoir using a one-dimensional dynamic 
model. Proctor, W.D.; Hauser, G.E. Tennessee Valley Authority, 
Norris, TN (United States). Engineering Lab. Nov 1990. 106p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States). Order Number DE91015958. Source: OSTI; NTIS. 

A one-dimensional model of the Big Sandy embayment of Ken- 
tucky Reservoir was developed. The objectives of the modeling 
were to gain familiarity with flow patterns in the embayment and to 
develop a monthly water budget for a near-median hydrologic year. 
Modeling indicated that most embayment volume changes result 
from flow exchanges induced by reservoir fluctuations for Big 
Sandy embayment and pump discharges from the West Sandy De- 
watering Area for West Sandy embayment. Flow and elevation 
patterns are summarized in monthly plots for the near-median year. 
3 refs., 88 figs., 2 tabs. 
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26301 (TVA/PUB-90/9) Tennessee River and reservoir sys- 
tem operation and pianning review: Record of decision, 
Tennessee Valley Authority. Tennessee Valley Authority, 
Knoxville, TN (United States). Feb 1991. 9p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE91015955. Source: OSTI; NTIS. 

The TVA Board authorized a study in September 1987 to deter- 
mine whether TVA dams and reservoirs should continue to be 
operated as they have basically been for the last 50 years, given 
the changes that have occurred in the Tennessee Valley since the 
1930's. The TVA Act directs TVA to manage the reservoir system 
primarily for navigation and flood control, and (consistent with 
those purposes) for power generation. Noting increased public de- 
mand for abundant supplies of clean water and for high quality 
recreation on the region’s lakes and streams, the Board sought to 
determine how the reservoir system should be operated to meet 
the future needs of the Valley. Based on the comments received 
during the scoping process, two sets of alternatives — releases and 
lake levels — were developed and evaluated in the draft Environ- 
mental Impact Statement. A Notice of Availability was published in 
the Federal Register on February 2, 1990. TVA has decided to: (1) 
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improve dam tailwater conditions by maintaining minimum flows 
below 16 dams and aerating releases below 16 dams to increase 
dissolved oxygen, and (2) delay unrestricted summer drawdown 
until August 1 on 10 tributary reservoirs to improve recreation and 
associated economic development. 


26302 (TVA/RDG/EQS-91/1) Tennessee River and reservoir 
system operation and planning review: Final environmental 
impact statement. Tennessee Valley Authority. Knoxville, TN 
(United States). Dec 1990. 400p. Sponsored by Tennessee Valley 
Authority Knoxville TN (United States). Order Number 
DE91015956. Source: OSTI; NTIS. 

This study responds to the growing number of requests from 
people in the Tennessee Valley for major adjustments in TVA's 
reservoir management policy. Two principal changes are evaluated: 
(1) improving water quality and aquatic habitat by increasing mini- 
mum flow rates and aerating releases from TVA dams to raise 
dissolved oxygen levels and (2) extending the recreation season on 
TVA lakes by delaying drawdown for other reservoir operating pur- 
poses, primarily hydropower generation. 40 refs., 18 figs., 34 tabs. 


26303 (TVA/WR/WO-91/3) Water quality of the TVA fixed- 
station monitoring network. Parr, K.P. Tennessee Valley 
Authority, Chattanooga, TN (United States). Water Quality Dept. 
Mar 1991. 203p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE91015967. Source: 
OSTI: NTIS 

The Tennessee Valley Authority currently maintains 12 fixed- 
station monitoring sites for determining the ambient water quality of 
major tributary rivers of the Tennessee River. This report presents 
and interprets data collected and analyzed from the monitoring sta- 
tions during 1986-1989 together with historical data from these 
locations, when available. The fixed-station network design and a 
general description of the tributary basins monitored in the network 
is provided. The relationship of the Tennessee Valley physiographic 
provinces to the water quality is discussed. The hydrologic condi- 
tions present in the major tributary basins during the 1986-1989 as 
well as results of investigating the relationship of river flows to con- 
stituent concentrations is also discussed. Central values measured 
for selected water quality variables are compared for the 12 
monitoring sites as well as interpretations of the water quality char- 
acteristics observed. A summary of the most notable observations 
evaluated by comparisons to applicable water quality criteria and/or 
by detection of significant trends in water quality variables are also 
presented. 23 rets., 44 figs., 7 tabs. 


26304 (TVA/WR/WO-91/4) Status of the Ocoee Reservoirs: 
An overview of reservoir conditions and uses. Tennessee Val- 
ley Authority. Chattanooga, TN (United States). Water Quality 
Dept. Apr 1991. 20p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE91015961. Source: 
OSTI; NTIS. 

The Ocoee projects are three hydroelectric facilities in Polk 
County, Tennessee. TVA purchased Ocoee Reservoirs Nos. 1 an 2 
in 1939 and impounded Ocoee No. 3 Reservoir in 1942 for the sole 
purpose of hydropower generation. Although their sole purpose is 
power generation, the Ocoee Reservoirs provide numerous oppor- 
tunities for recreation. The Ocoee Reservoirs have been seriously 
impacted by erosion and siltation as a result of mining and mineral 
processing in the Copper Basin. Cooperative efforts to revegetate 
the Copper Basin are expected to improve the water quality and 
aquatic ecology of the Ocoee Reservoirs. The Ocoee reservoirs are 
among the smallest in the TVA system. Sediments from erosion in 
the Copper Basin have filled about 80 percent of the original vol- 
ume of Ocoee No. 3 Reservoir and about 24 percent of the original 
volume of Ocoee No. 1 Reservoir. The water quality of the Ocoee 
Reservoirs is dominated by the effects of erosion and industrial dis- 
charges in the Copper Basin. The aquatic ecology of the Ocoee 
Reservoirs is also dominated by the effects of the Copper Basin. 
High concentrations of suspended sediments and metals severely 
limit the development of the food web in the reservoirs. Ocoee Nos. 
2 and 3 Reservoirs have been called “biological deserts.” The fish- 
ery in Ocoee No. 1 Reservoir, which as historically been extremely 
limited, is showing some signs of improvement. 3 figs., 2 tabs. 
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26305 (DOE/CH/10418-1) Solar energy and conservation 
technologies for Caribbean Tourist Facilities (CTF): Final re- 
port. CBY Associates. Inc.. Washington. DC (United States) 
[1991]. 29p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract FG02-89CH10418. Order Number 
DE91016451. Source: OSTI: NTIS: GPO Dep 

The primary objectives of the Caribbean Tourist Facilities (CTF) 
project were to develop and publish materials and conduct work- 
shops on solar energy and conservation technologies that would 
directly address the needs and interests of tourist facilities in the 
Caribbean basin. Past contacts with the Caribbean and US tourist 
industries indicated that decision-makers remained unconvinced 
that renewable technologies could have a significant impact on de- 
velopment and operation costs or that renewable energy products 
and services suited their needs. In order to assure that the materi- 
als and programs developed were responsive to the Caribbean 
tourist industry and US conservation and renewable energy 
industries, marketing research with potential end users and the or- 
ganizations and associations that serve those users was included 
as an underlying task in the project. The tasks outlined in the CTF 
Statement of Work included conference planning, gathering of field 
data. development of educational materials, and conduct of work- 
shopis). In addition to providing a chronicle of the fulfillment of 
those tasks, this final report includes suggestions for distributing 
the documents developed during the project. venues for future 
workshops, and other technology transfer and market influence 
strategies. 3 refs. 


26306 (ETDE/JP-mf-1513221) 1989 NEDO annual summary 
of studies. (2).: Technology development on solar energy, fuel 
and energy storage, alcohol and biomass. Westfaelische 
Berggewerkschaftskasse. Bochum (Germany). Inst. fuer Geo- 
physik. Oct 1990 643p. (In Japanese). Order Number 
DE91513221. Source: OSTI: NTIS (US Sales Only) 

This report presents research and development results of New 
Energy and industrial Technology Development Organization 
(NEDO), in the field of the solar energy, fuel and energy storage. 
alcohol and biomass. in 1989. As for the solar energy. NEDO re- 
ports development of the technology for the commercialization of 
the photovoltaic power generation system, development of the 
technology for the commercialization of the industrial solar system, 
development of large wind power generation system, and the tech- 
nical cooperation on solar energy with Australia. As for fuel and 
energy storage, NEDO reports development of the fuel cell power 
generation, development of the new cell electricity storage system, 
development of the super heat pump energy accumulation system, 
development of a ceramic gas turbine, and development of 
superconductivity technology applied to power generation and dis- 
tribution. As for alcohol and biomass, NEDO reports development 
of technology for fuel alcohol. development of a high performance 
separation membrane complex methane gas producer, and the 
demonstration test of ethanol transformation for petroleum thermal 
power generators 
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26307 (CONF-9005377—) Program energy research and en- 
ergy technologies. Status report 1990. Photovoltaics. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990 811p. (In German). From 
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BMFT status seminar: Photovoltaics '90: Bad Neuenahr (Ger- 
many): 2-4 May 1990. Order Number DE91523364. Source: OSTI: 
NTIS (US Sales Only) 

The 1990 Status Report is intended to be of use in the exchange 
of experience between experts and in their discussion. It comprises 
59 articles with the interim results of ongoing projects or the aims 
and objectives of newly initiated schemes tunded by the Federal 
Ministry of Research and Technology (BMFT). They include the fol- 
lowing subject areas: Crystalline silicon as a basic material 
manufacture of silicon sheet: additional materials for materials 
technology: solar cells and module engineering: calibration; eco- 
nomic efficiency; amorphous silicon and solar cells based on 
compound semi-conductors and organic semi-conductors: addi- 
tional materials for cell technology. 11 articles deal with systems 
technology and demonstration projects. A summary has been pre- 
pared of each article of the report. (ORU) 


26308 (CONF-9005377-. pp. 1.1-1.9) Solar silicon from sili- 
con tetrachloride and aluminium. Schwirtlich, |.A. (Bayer AG 
Krefeld (Germany. F.R.)): Koch. W.;: Wambach. K.: Zeidler. D 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie. Energie. Oekologie: Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 03E8661A. From BMFT status seminar: Photovoltaics ‘90: 
Bad Neuenahr (Germany): 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

The reduction process for silicon tetrachloride with aluminium 
has been optimised to make the manufacture of solar silicon 
cheaper. Gasification with a reactive gas combination consisting of 
hydrogen, silicon tetrachloride. water vapour and argon has proved 
particularly efficient in removing metallic impurities and boron. Pro- 
viding the composition of gases Is correct. the boron content can 
be reduced to 0.1 ppmg. High-vacuum degassing during the cast- 
ing of the silicon ‘pudding’ to form ingots further removes most of 
the Fe, P and Al impurities. (ORU). 


26309 (CONF-9005377-, pp. 10.1-10.18) Reactions between 
liquid silicon and ingot mould material. Deike. R. (Technische 
Univ. Clausthal, Clausthal-Zellerteld (Germany, F.R.). Inst. fuer All- 
gemeine Metallurgie): Schwerdtfeger, K. Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie: Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (In German). Contract BMFT 
0328927A. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

Various refining. casting and drawing processes have been de- 
veloped for the purpose of photovoltaic electricity generation by 
means of solar cells made of crystalline silicon. Despite the various 
differences in conceptional approach, those methods involving 
treatment of liquid silicon all share a common problem in that con- 
tact with the materials of the crucible, ingot mould and substrate 
might contaminate the silicon. The purpose of this study is to study 
the kinetics of this reaction. (orig./ORU) 


26310 (CONF-9005377-, pp. 11.1-11.33) Photovoltaic power 
supply systems, Phase Ill. - Development of processes for 
low-cost production of the maximum-efficiency solar cells on 
the basis of 'buried contact solar cell structure’. Buhs, R. (Tele- 
funken Systemtechnik GmbH, Wede! (Germany, F.R.)); Lydorf, |. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie: Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (in German). Contract 
BMFT 0324100E:BMFT 0328893A. From BMFT status seminar: 
Photovoltaics '90; Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OSTI; 
NTIS (US Sales Only). 

The purpose of the current project is to develop methods capa- 
ble of enabling economically efficient mass-production of solar cells 
with buried contact technology. The use of this innovative technol- 
ogy for full-scale manufacture will result in a substantially improved 
efficiency levels for crystalline silicon solar cells: thus, average effi- 
ciency levels of 15% for multicrystalline and even 17% for 
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monocrystalline silicon in cells of 100 cm* are expected to be 
achieved. The project also aims to develop methods which will 
make it possible to further process the solar cells. which are com- 
pletely novel in their contacting system. into long-life modules. 
(orig.) 


26311 (CONF-9005377-, pp. 12.0-12.14) Photovoltaic solar 
components. Bednorz. K.: Cammerer. F.; Muenzer, A. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie. Energie. Oekologie: Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328431C. From BMFT status seminar: Photovoltaics '90; 
Bad Neuenahr (Germany): 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

Starting from the experience and results gained from the com- 
bined project. efficiency levels of over 16% were achieved with 100 
mmx100 mm solar cells having undergone metallisation by means 
of the photo lift-off technique followed by galvanic reinforced and 
surface oxidic passivation. Up to 15% efficiency was achieved with- 
out any additional anti-reflecting layer by means of a similar 
technology. but with Ag screen printed metallisation. The aim now 
is to translate this technique into solar cell production, in which 
efficiency rates at present are about 14%. The physical and tech- 
nological principles leading to these efficiency rates are reported in 
this article. Moreover. aspects of electrical connection techniques 
and the mounting of solar cells are portrayed. Furthermore, the 
results of service life and long-term studies are of fundamental in- 
terest. (orig.). 


26312 (CONF-9005377-, pp. 13.1-13.18) Development of a 
process line tor high-efficiency Si solar cells in pure room 
conditions; development of appropriate technologies. Voss. B. 
(Fraunhofer-institut fuer Solare Energiesysteme (ISE), Freiburg im 
Breisgau (Germany, F.R.)); Knobloch, J.; Aberle. A.; Kamerewerd, 
F.J.; Klussmann, S.; Schaeffer, E.; Seitz, S. Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (In German). Contract BMFT 
0328931A. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

The improvement of solar cell efficiency continues to have prior- 
ity in reducing the cost of photovoltaic installations. The reason is 
that these costs are in direct proportion to the surface area and, 
thus, in inverse proportion to efficiency rates. Even solar cells that 
are more expensive to produce can contribute towards cost reduc- 
tion for a solar array, providing their efficiency level can be 
increased accordingly. The required extremely high diffusion length 
demands the highest standards of cleanliness in the processes. 
This is the reason why all crystalline silicon solar cells with effi- 
ciency rates of over 20% (under AM1.5) hitherto produced 
worldwide have been manufactured under clean room conditions. 
Basic principles for concentrator and 'bifacial’ solar cells are also 
being developed. The project started in September 1988 and is to 
run for 3 1/2 years. The status report covers the work done in the 
first 15 months of the project. (orig./ORU). 


26313 (CONF-9005377-, pp. 14.1-14.16) Development of in- 
novative technologies and structures for the production of 
low-cost high-efficiency solar cells from novel silicon. - Com- 
plex production methods and high-efficiency structures for 
low-cost crystalline Si thin film solar cells. Roy, K. (Telefunken 
Systemtechnik GmbH, Heilbronn (Germany, F.R.)); Rasch, K.D.; 
Schmidt, W. Forschungszentrum Juelich GmbH (Germany). Projek- 
ttraeger Biologie, Energie, Oekologie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1990. 811p. (in Ger- 
man). Contract BMFT 03E4100D2;BMFT 0328711B. From BMFT 
status seminar: Photovoltaics '90; Bad Neuenahr (Germany); 2-4 
May 1990. In Program energy research and energy technologies. 
Status report 1990. Photovoltaics. Order Number DE91523364. 
Source: OSTI; NTIS (US Sales Only). 

Developments to date resulted in solar modules with novel circuit 
methods with a solar cell efficiency rate of 12.8%. Using SILSO so- 
lar cells with a high-performance structure, solar celi efficiency 





rates in the module of 14% were achieved. 18% was achieved for 
monocrystalline solar cells made of CZ material. For the first time, 
a module efficiency rate of 17.4% was reached in a module over 
0.4 m® in size. The next step was to further reduce costs for the 
electricity output on a system basis by means of a transition to 
lower-ohm and thinner multicrystalline basic material. the use of 
thin-line screen printing. the transfer of high-performance structure 
characteristics and the introduction of the new two-dimensional 
shingle technique. (orig./ORU). 


26314 (CONF-9005377-, pp. 15.1-15.15) Optimisation of Si 
nitride inversion layer solar cells. Hezel. R. (Erlangen-Nuernberg 
Univ.. Erlangen (Germany, F.R.). Inst. fuer Werkstoffwis- 
senschaften). Forschungszentrum Juelich GmbH (Germany). 
Projekttraeger Biologie. Energie. Oekologie; Bundesministerium 
fuer Forschung und Technologie. Bonn (Germany). 1990. 811p. (In 
German). Contract BMFT 0328102C. From BMFT status seminar: 
Photovoltaics '90: Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OST]; 
NTIS (US Sales Only). 

It has been demonstrated that high-efficiency inversion layer 
solar cells with light sensitivity on both sides can be simply manu- 
factured in a low-temperature process on monocrystalline or 
multicrystalline silicon, in which expensive semiconductor material 
can be saved due to the fact that the substrate thickness has to be 
kept very low. Theoretical calculation show that the output capabil- 
ity of these cells can be substantially increased. By means of the 
introduction of improved surface passivation, a drastic increase 
was also brought about in the efficiency rates of normal inversion 
layer solar cells, although a rather complicated manufacturing pro- 
cess had to be developed for the purpose. Future work will be 
directed towards simplifying this process and transfer it to mul- 
ticrystalline silicon and ‘bifacial’ cell applications. which will have 
positive results in efficiency rate improvements whether the cell is 
insolated from the front of the reverse. Extensive basic research is 
needed if efficiency rates are to be improved even further with the 
simple low-tempertaure process, but this will give a better under- 


standing of what goes on at the silicon-insulator intertace, in the 
tunnel MIS contacts. as well as in both the silicon and silicon oxide 
and silicon nitride insulator layers. (orig/ORU). 


26315 (CONF-9005377-, pp. 16.0-16.19) Si substrates, MIS 
inversion layer solar cells and modules, encapsulation layers. 
Campe, H. von (Nuklear-Chemie und -Metaliurgie GmbH (NUKEM), 
Hanau (Germany, F.R.)); Hoffmann, W.: Jaeger, K.; Kwasny, R.J.; 
Luthardt, G.; Warzawa, W.; Woerner, J. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 0328772A:BMFT 
0328835A. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI; NTIS (US Sales Only). 

The following article describes the current status of two research 
programs: (a) Setting up, testing and optimisation of a pilot plant to 
manufacture solar generators based on inversion layer solar cells 
(Funding number: 0328772 A). (b) Pioneering module techniques 
and semiconductor layers for inversion layer solar cells and mod- 
ules (Funding number: 0328835 A). Under the first of the two 
projects, a newly-developed and very promising solar cell concept, 
the MIS inversion layer solar cell, was to be scaled up from labora- 
tory dimensions (2x2 cm* cell surface) to pilot manufacture at 
Professor Hezel’s laboratory at the University of Erlangen. The 
second project has twin objectives which go much farther into the 
future. Firstly, thin columnar crystalline silicon layers with a large 
surface area are to be manufactured from the gaseous phase by 
means of a newly-developed CVD method. When the cells have 
been successfully manufactured, alternatives to conventional mod- 
ule engineering are to be sought by means of novel encapsulating 
layers. Various layers have already been manufactured and charac- 
terised using differing thin layer deposition methods. (orig /ORV). 


26316 (CONF-9005377-, pp. 18.1-18.10) PEP’87 Round 
Robin: Reference solar cells, mini modules, and modules. Met- 
zdorf, J. (Physikalisch-Technische Bundesanstalt, Braunschweig 
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(Germany. F.R.)): Wittchen. T.: Huenerhoff. D.: Nawo. B.: Heidler 
K. Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie. Energie. Oekologie: Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328650C. From BMFT status seminar: Photovoltaics '90 
Bad Neuenahr (Germany): 2-4 May 1990. in Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics 
Order Number DE91523364. Source: OST!: NTIS (US Sales Only) 

The aim of the research was to prepare, carry out and evaluate 
the second international all-round comparison of terrestrial refer- 
ence solar cells and photovoltaic modules (PEP Round Robin) 
according to the 1985 resolution of the ‘Photovoltaic Energy 
Project’ (PEP) subgroup of the ‘Technology. Growth and Employ- 
ment’ working group of the World Economic Summit of western 
industrialised nations. In line with IEC (international Electrotechni- 
cal Commission) recommendations. the following extensive aims 
were set: (i) comparison and assessment of the commonly used 
calibration methods in the western industrialised countries with re- 
gard to accuracy. reliability and applicability: (ii) trials of different 
embodiments of reference solar cells, firstly for their calibration ca- 
pacity as ‘reference solar cells’ as such and secondly for their use 
as reference solar cells in the calibration of solar arrays; (iii) collec- 
tion of data and experience reports to provide a basis for national 


standards on calibration methods and reference solar cells. (orig. 
ORV). 

26317 (CONF-9005377—. pp. 19.1-19.12) Calibration and 
characterisation of solar cells: Comparison of pulsed and 
Steady-state solar simulation. Metzdorf, J. (Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany, F.R.)): 
Moeller. W.; Sperling, A.; Bentlage, V.; Raatz, K.H.; Kessler, F.R.: 
Hauenschild, A. Forschungszentrum Juelich GmbH (Germany) 
Projekttraeger Biologie, Energie. Oekologie; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1990. 811p. (in 
German). Contract BMFT 0328650D. From BMFT status seminar: 
Photovoltaics ‘90: Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OSTI: 
NTIS (US Sales Only). 

In order to reduce the costs of solar energy conversion, research 
and development are needed not only in optimising various materi- 
als, technologies and systems, but also for the improvement of 
measuring methods for calibration and diagnosis. Whereas in PTB, 
accurate calibration for reference solar cells is done regularly using 
a stationary spectroradiometric method, the development of non- 
destructive optoelectronic measuring methods for characterising 
material quality is only just beginning. Furthermore, it is not 
possible to calibrate large areas in arrays by means of spectrora- 
diometry. For this reason. three of the tasks of PV measuring 
techniques. which are closely linked thematically and require simi- 
lar apparatus. are to be worked on in combination: (a) study of the 
transfer of stationary calibration from reference solar cells to the 
impulsed calibration of arrays; (b) characterisation of the solar 
cells: (c) comparison with other laboratories. The comparison be- 
tween calibrations using impulse or stationary radiation is to be 
drawn systematically on solar cells and minimodules of different 
kinds (including the problematic types BSF and tandem cells). 
Characterisation of the solar cells is required for the interpretation 
of the experiment results for transfer of calibration; furthermore, the 
development of non-destructive methods to determine diffusion 
lengths and response times, already started in the PTB, is to be 
continued, so that these diagnostic methods can be used industri- 
ally for development, production and ageing studies. At the same 
time, measurements obtained in practice are used for comparison 
in order to take into account practice-based requirements. (orig.). 


26318 (CONF-9005377-, pp. 2.2-2-15) Carbothermic manu- 
facture of solar silicon using high-purity starting materials. 
Grabmaier, J.G. (Siemens AG, Muenchen (Germany, F.R.). 
Forschungslaboratorien); Urbach, H.P. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (in German). Contract BMFT 03E8434A. From 
BMFT status seminar: Photovoltaics ‘90; Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
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technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI: NTIS (US Sales Only). 

Starting with high-purity materials (SiOz, C). it is possible. using 
the carbothermic reduction process with downstream direction- 
oriented setting. to manufacture solar silicon suitable for crucible 
drawing. casting and strip drawing. Levels of efficiency can be 
achieved in further processing for solar cells with single-crystalline 
and polycristalline discs. which are comparable with the efficiency 
levels of solar cells made of electronic silicon. (orig.) 


26319 (CONF-9005377-, pp. 20.1-20.13) Physical behaviour 
and energetic evaluation of solar cells with one or more tran- 
sitions in realistic operating conditions. Heidler,  K. 
(Fraunhofer-institut fuer Solare Energiesysteme (ISE). Freiburg im 
Breisgau (Germany. F.R.)): Wittwer, V. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie: 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 0328650E. From 
BMFT status seminar: Photovoltaics '90: Bad Neuenahr (Ger- 
many): 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI: NTIS (US Sales Only) 

Within the scope of a BMFT project. the ISE Calibration Lab for 
Photovoltaics has been built up over the past four years. Based on 
the apparatus set up during the project and the information gained 
trom it. a new project for the study of the physical behaviour and 
energy-based evaluation of solar cells has now been undertaken 
and is described in this article. The project is sub-divided into three 
areas of work: the calibration division will continue to work on 
measuring efficiency under standard reference conditions (SRC) 
The aims of the new project are the management of measuring 
methods for unconventional solar cells, the expansion of stacked 
solar cells, and concentrator solar celis. and setting up its own pri- 
mary calibration of reference solar cells. The annual efficiency rate 
division will be working on a new method for energy-based assess- 
ment of solar cells allowing (measurement of?) the efficiency rate 
or energy yield of solar cells under realistic reference conditions 
(RRC). The purpose of the research is to calculate the annual effi- 
ciency rates of the major solar cells (including stacked solar cells) 
by linking a meteorological database with a solar cell model. The 
particular advantage is that no tedious field measurements on thee 
test subject are required for the calculations. The division working 
on solar cell models will elaborate an improved |/U characteristic 
line by comparison with the 2-diode model. The research further 
aims to develop a method to enabie calculation of annual efficiency 
rates for the other major solar cell types, particularly stacked solar 
cells. (orig.). 


26320 (CONF-9005377-, pp. 22.0-22.19) Eureka project. 
Sub-project: Medium-term development of the amorphous Si 
technology (German contribution). - Long-term R+D program 
for evaluation and development of innovative technologies in 
the field of amorphous Si. Bubenzer. A.: Kniffler, N.; Gorn, M.; 
Lechner, P.; Ruebel, H.: Scheppat. B. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie. Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (in German). Contract BMFT 0328719A:BMFT 
0328288B. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

The purpose of the project is to build up and run trials of an ap- 
paratus for the manufacture of large (60x100 cm*) PV modules on 
the basis of amorphous silicon. The apparatus. which will have a 
planned capacity of 1 MW per annum and per layer, will serve 
principally to provide manufacturing skill and has, therefore, a pilot 
character. In the long term, the aim is to set up an industrial scale 
mass production (approx. 10 MW per year and layer) based on the 
technology tested in this pilot plant. Work on the project is concen- 
trated on the development of the most stable modules possible 
and on putting into industrial practice techniques hitherto available 
only in laboratories. Special attention is being devoted to the devel- 
opment of an industrial method for plasma separation of large 
areas of a-Si components. The pilot apparatus is dimensioned with 
sufficient flexibility to enable more advanced technologies (e.g. new 
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materials such as SiGe) to be brought in at a later date. Innovative 
technologies of this kind are being developed in the long-term R+D 
programme: the aims and status of this project are described un- 
der Project B. To ensure the necessary critical technological mass, 
work on the programme is being divided on an equal Franco- 
German partnership basis between MBB (Munich) and CFP (Paris) 
under the umbrella company Phototronics. {orig.). 


26321 (CONF-9005377—, pp. 23.1-23.11) Development of 
the plant technology for large-surtace deposition of a-Si:H by 
the PECVD process. Schultheiss. E. (Pfeiffer Vakuumtechnik 
GmbH. Asslar (Germany, F.R.)): Abel, P.; Reuschling. R. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie: Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328964A. From BMFT status seminar: Photovoltaics '90; 
Bad Neuenahr (Germany): 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

A working group was established at Pfeiffer Vakuumtechnik, Ass- 
lar, with the task of developing plant technology for large-area 
deposition of a-Si:H- and complementary layers (e.g. TCO, metals). 
The first step of this R and D project is to develop plant technology 
for solar cell production. To this purpose, a co-operation contract 
was concluded with Phototronics. a manufacturer of amorphous so- 
lar cells. Under this agreement. Pfeiffer develops plant technology, 
while Phototronics provides the process expertise. The article re- 
ports on the remit. the progress and the status of the development 
project. (orig./ORU). 


26322 (CONF-9005377-, pp. 24.0-24.15) Thin film solar 
cells made of sputtered amorphous Si and Si alloys. Oechsner, 
H. (Kaiserslautern Univ. (Germany. F.R.). Fachbereich Physik); 
Schroeder, B.: Schneider, U.; Sopka, J.; Hopp, R.; Leidner, M.; 
Martin, D.; Uthanna, S.; Serin, N. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 03E8067E. From 
BMFT status seminar: Photovoltaics '90; Bad Neuenahr (Ger- 
many): 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI: NTIS (US Sales Only). 

Specific measures in the preparation and after-treatment of pin 
solar cells, which are made mainly of DC magnetron sputtered a- 
Si:H. made it possible to increase their efficiency to over 5%. It has 
not been possible yet to achieve this result for solar cells in which a 
p*-SiC window layer is applied by sputtering. The excellent values 
obtained for the etautau product and the photosensitivity indicate 
that the sputter method is particularly well suited to the manutac- 
ture of a-Ge'H coatings. However. the preparation conditions for 
the manufacture of high-quality a-Ge:H material are very different 
from those for a-Si:H. This results in problems with the separation 
of highly refined a-SiGe:H alloys. Structural inhomogeneity result- 
ing trom H-binding configurations with surface similarities and the 
affinity of H for binding with an alloy partner are detrimental to the 
quality of this material by comparison with a-Si:H. The affinity of H 
to bind with an alloy partner was determined and interpreted in de- 
pendency on the Ge part x. It is demonstrated that keV electron 
radiation can be used for an extremely rapid and comprehensive 
test of the degradation behaviour of pin solar cells. Ageing and the 
curing of cell parameters js; and FF after keV electron radiation 
can be described quantitatively as a function of the radiation dose 
using a modified accumulated depth model. A new method sec- 
ondary neutral particle mass spectrometry (SNMS), is introduced 
for fairly accurately determining hydrogen profiles depth in coating 
structures made of amorphous semiconductor layers. (orig.). 


26323 (CONF-9005377-, pp. 25.1-25.13) Amorphous mixed 
semiconductors on the basis of Si and tandem solar cells. 
Bauer, G.H. (Stuttgart Univ. (Germany, F.R.). inst. fuer Physikalis- 
che Elektronik). Forschungszentrum Juelich GmbH (Germany). 
Projekttraeger Biologie, Energie, Oekologie; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1990. 811p. (in 
German). Contract BMFT 03E8327B;BMFT 0328327D. From 
BMFT status seminar: Photovoltaics '90; Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 








technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI: NTIS (US Sales Only) 

The a-Si:H alloy semiconductors treated with the conventional 
base gases SiH,. GeH,. and CH, (+Hz) display properties which 
are partly intrinsic (i.€. specific to the materials blend in solid 
bodies). but which also seem to be in part attributable to the depo- 
sition conditions and hence capable of optimisation by means of 
modified deposition parameters. The a-SiC:H films separated off 
from CH,/SiH, consist largely of 'methylised’ a-Si:H with a high hy- 
drogen concentration. major disorder. broad tails and a structure 
rich in voids. One conceivable option that has not as yet been fully 
exhausted as a means of varying and optimising a-Si:H alloys of 
all types. including a-SiGe:H and a-SiC:H. is the use of different 
base gases for Si. Ge and C having a much greater similarity of 
excitability, so that the deposition processes will take place more 
uniformly, or with completely differing excitability and capable of 
being dissociated from one another in order to keep the processes 
quite separate. (orig./ORU) 


26324 (CONF-9005377-, pp. 26.1-26.15) Thin film tandem 
solar cells trom amorphous Si alloys. Plaettner. R.D. (Siemens 
AG. Muenchen (Germany, F.R.). Forschungslaboratorien) 
Kruehler, W.W. Forschungszentrum Juelich GmbH (Germany). Pro- 
jekttraeger Biologie. Energie. Oekologie: Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1990. 811p. (in Ger- 
man). Contract BMFT 0328430B. From BMFT status seminar 
Photovoltaics ‘90: Bad Neuenahr (Germany): 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OSTI 
NTIS (US Sales Only) 

Amorphous germanium (a-Ge:H) with very low fault density in 
the tails (52 meV tail width) and relatively high light conduction (eta 
yu tau = 5x10~” cm*/V) was made by means of plasma DVD sepa- 
ration. The concentration of deep faults is 9x10'€ cm-%, but this is 
not sufficient for high-efficiency solar cells. The stability of this ma- 
terial and that of various a-SiGe:H alloys when exposed to lighting 
has been greatly improved. By means of our wave resonance 
plasma deposition process. we were able to produce very good 
light conducting microcrystalline silicon carbon alloys (uc-SiC:H:B) 
with conductivity of 2 S/em. a-Ge:H with the high light conduction 
capacity of 10-© cm*/V was deposited by this method. Solar cells 
are now being manufactured from this material. (orig.) 


26325 (CONF-9005377-, pp. 27.1-27.17) Deep and flat de- 
fect states in amorphous Si. Fuhs, W. (Marburg Univ. (Germany, 
F.R.). Fachbereich 13 - Physik). Forschungszentrum Juelich GmbH 
(Germany). Projekttraeger Biologie. Energie, Oekologie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany) 
1990. 811p. (In German). Contract BMFT 0328327E. From BMFT 
status seminar: Photovoltaics '90: Bad Neuenahr (Germany); 2-4 
May 1990. In Program energy research and energy technologies 
Status report 1990. Photovoltaics. Order Number DE91523364 
Source: OSTI; NTIS (US Sales Only). 

The objective of this project is to work out physical principles 
which have important implications for the way in which solar cells 
made of amrophous films function. The main thrust is to clarify 
questions issuing directly from the application of amorphous films 
in solar cells: an understanding of the deposition process, struc- 
tural characterisation of the volume and surface, nature of faults 
and their energy-related distribution in the energy gap, light- 
induced defects (Staebler-Wronski effect), electrical structure and 
charge tarnsportation, recombination with surplus charge carriers 
The research is done on a-Si:H and amorphous alloys (a- 
Si; _¥Cx:H, a-SiIN:H, a-Si,;_,Ge,:H) capable of being produced by 
plasma deposition. Two examples are picked out from the spec- 
trum of our activities. (orig.). 


26326 (CONF-9005377-, pp. 28.1-28.17) Studies on the op- 
timisation of materials and intertaces for thin-film photovoltaic 
energy conversion. Ley, L. (Erlangen-Nuernberg Univ., Erlangen 
(Germany, F.R.). Inst. fuer Technische Physik); Stutzmann, M..: 
Werner, J. Forschungszentrum Juelich GmbH (Germany). Projekt- 
traeger Biologie, Energie, Oekologie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1990. 811p. (in Ger- 
man). Contract BMFT 0328962A. From BMFT status seminar 
Photovoltaics '90; Bad Neuenahr (Germany); 2-4 May 1990. In 
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Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OST! 
NTIS (US Sales Only: 

The object of this project is to characterise and optimise materi- 
als and interface surfaces of relevance for thin layer photovoltaics 
Attention is concentrated primarily on (i) manufacture and optimisa- 
tion of amorphous semiconductors with varying band gaps (a-Si:H 
a-Ge:H. and alloys with O. N. C. ...) (ii) The study of heterojunc- 
tions such as those occurring in tandem solar cell structures (band 
discontinuity, interface defects) (iii) Development and application of 
electrical measuring methods to characterise the status of junctions 
in heterostructures (interference and admittance spectroscopy 
spin-dependent photoconduction). (orig.) 


26327 (CONF-9005377-. pp. 29.0-29.19) Multilayer struc- 
tures for amorphous thin-film solar cells. Schwarz. R 
(Technische Univ. Muenchen. Garching (Germany. F.R.). Fakultaet 
fuer Physik); Bernhard. N.: Kirsch, M.: Eigenschenk. R.: Bollu. M 

Muschik. T.: Kopetzky, W.: Wang. F.: Stanger. M. Forschungszen- 
trum Juelich GmbH (Germany). Projekttraeger Biologie. Energie, 
Oekologie: Bundesministerium fuer Forschung und Technologie 
Bonn (Germany). 1990. 811p. (in German). Contract BMFT 
0328853A. From BMFT status seminar: Photovoltaics '90: Bad 
Neuenahr (Germany): 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OST: NTIS (US Sales Only). 

The studies and under this project are directed towards two main 
objectives: (a) The optical and electronic properties of Amorphous 
interface layers are determined in simple heterojunctions of amor- 
phous semiconductor films consisting of hydrogenised amorphous 
silicon (a-Si:H) and its alloys. Of special interest is the defect den- 
sity occurring at the interface as well as in the main volume of the 
material. and its energy-related distribution within the band gap. It 
is crucial to know the band edge discontinuities and the evolution 
of band meanders in order to understand their influence on trans- 
portation and, if possible, influence them. The appropriate 
measurements are backed by numerical simulation. (b) The results 
are intended to lead to the optimisation of amorphous multilayers, 
which can contribute towards increasing efficiency in the form of 
so-called superlattices with extremely thin individual layers (< 50 
A) in the window layer of a p-i-n solar cell. The basic idea behind 
this is to achieve the desired raising of clamp voltage by means of 
a higher band gap in the alloyed barrier layers and a rise in elec- 
tricity due to more efficient doping in the unalloyed layers between 
them. (orig./ORU) 


26328 (CONF-9005377-, pp. 3.1-3-13) Silicon development 
for terrestrial solar cells. Authier, B. (Heliotronic Forschungs- 
und Entwicklungsgeselischaft fuer Solarzellen-Grundstoffe mbH, 
Burghausen (Germany, F.R.)): Dietl, J.: Knobel. R.; Schindlbeck, 
E.; Nitzl, G.; Frank, W.: Rahn, O. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (in German). Contract BMFT 03E4506C. From 
BMFT status seminar: Photovoltaics '90; Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OST!; NTIS (US Sales Only). 

The objective of Heliotronic GmbH's work is to develop economi- 
cally viable methods of manufacturing crystalline silicon for solar 
cells. Increasingly high standards of basic material quality are asso- 
ciated with the demand for higher efficiency levels after processing, 
although the cell process is naturally a major contributory factor. 
Industrial-scale technical feasibility, the availability of materials and 
environmental safety are equally important considerations. The sub- 
jects dealt with in this article are the preparation of working material 
from basestocks, the improvement of the ingot casting method for 
polycrystalline silicon and developments in wire cutting. (orig.). 


26329 (CONF-9005377-, pp. 30.1-30.14) Thin-fiim solar 
cells of amorphous Si: Photo-CVD. Comes, F.J. (Frankfurt Univ. 
(Germany, F.R.). Inst. fuer Physikalische und Theoretische 
Chemie); Chiussi, S.; Dietrich. T.R.; Marek, M.; Roth, A. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie: Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (In German). Contract 
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BMFT 03E8633A. From BMFT status seminar: Photovoltaics ‘90: 
Bad Neuenahr (Germany:: 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 199C. Photovoltaics 
Order Number DE91523364. Source: OST!: NTIS (US Sales Only; 

Hydrogenous amorphous silicon (a-Si:H) is mainly obtained by 
means of plasma chemical vapour deposition from pure silane 
SiH,. Another method is sputtering with a silicon target in an argon- 
hydrogen atmosphere. In this method. electrical charges occur. and 
the surface i.e. the substrate is hit by highly energy-charged ions 
and fast neutral particles. which can be detrimental to the quality of 
the layers. lon bombardment is avoided in pyrolytic methods. but in 
this case. the high temperatures required for the breakdown of the 
SiH, may also influence the quality of the layer. Photolytic methods 
completely avoid highly energy-charged and neutral particles. By 
contrast with thermic methods. the deposition of good-quality layers 
occurs at low temperatures. The report concerns experiments on 
photo CVD in UV by means of single photon absorption (ArF laser) 
and in IR by multiple photon absorption. (orig./ORU) 


26330 (CONF-9005377-. pp. 31.1-31.15) Photochemical de- 
position of thin film systems in the gaseous phase. Goiusda 
E. (Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)): 
Lange, R.: Moliekopf. G.; Stafast. H. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie. Energie. Oekologie: 
Bundesministerium fuer Forschung und Technologie. Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 0328965A. From 
BMFT status seminar: Photovoltaics '90: Bad Neuenahr (Ger- 
many): 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI; NTIS (US Sales Only) 

The most commonly used method for making a-Si:H from hydro- 
geneous silicon (mostly SiH4) is plasma CVD, but this leads to the 
bombardment of the semiconductor layers thus formed by electri- 
cally charged particles (electrons and ions). This Is considered to 
be the cause of many defective conditions of the solar cell mate- 
rial. Photo CVD of a-Si:H, however. is free of electrically charged 
particles. Among the photo CVD methods. CO; laser chemical 
vapour deposition (CO2 laser CVD, COz-LCVD) excels in that it 
makes use of the minimum possibility of decomposition of the hy- 
drogeneous silicon. In addition, and by contrast with HOMO CVD 
the gaseous phase and surface processes are largely independent 
of one another. Photo CVD apparatus for making a-Si:H thin film 
solar cells by the CO. laser CVD method was set up and sub- 
jected to trials at the Battelle Institute in Frankfurt. (orig./ORU) 


26331 (CONF-9005377-. pp. 33.1-33.16) Novel solar cell 
systems. Bucher, E. (Konstanz Univ. (Germany, F.R.). Fakultaet 
fuer Physik); Lux-Steiner, M.H.; Berner, H.; Jaeger-Waldau. R.; 
Klein, A.; Keppner, H.; Stuecheli, N.; Willeke, G.; Kioc, C.: Waldvo- 
gel. W.; Bender, H.: Meier, J.; Kragler. G.; Voegt, M.: Doell, G.; 
BauForschungszentrum Juelich GmbH (Germany). Projekttraeger 
Biologie, Energie, Oekologie; Bundesministerium fuer Forschung 
und Technologie. Bonn (Germany). 1990. 811p. (In German). Con- 
tract BMFT 03E8453B. From BMFT status seminar: Photovoltaics 
90; Bad Neuenahr (Germany); 2-4 May 1990. In Program energy 
research and energy technologies. Status report 1990. Photo- 
voltaics. Order Number DE91523364. Source: OSTI; NTIS (US 
Sales Only). 

Efficiency needs to be improved for a number of photovoltaic ap- 
plications. There are two ways of doing this: (a) Cells with good 
efficiency can be modified i.e.by moving away from the conven- 
tional n*/p (or p*/n) and thinking up complicated, more efficient 
photovolta structures. This idea was pursued initially in two direc- 
tions in the case of silicon: R. Swanson's point of contact cells and 
Green's PESC cells. Both were successful. and efficiency levels of 
over 23% were achieved under Am1.5. The highest value achieved 
under concentration (250 suns) was eta = 28.3. (b) The other way 
would be the development of an efficient (thin film) tandem cell. 
The optimum band gaps for 2-component tandem cells are 1.0 and 
1.6 eV. High (tandem cell) efficiency levels can only be realised if 
both cell types are of a high standard individually. A project to 
study issue (a) has already been undertaken. It is the SIPOS cell, 
which offers an alternative to Swanson’s point of contact cell and 
Green's PESC cell, both of which have the drawback of requiring 
several very expensive and complex process steps. The SIPOS 
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cell. for which a maximum efficiency level of almost 30 % has been 
calculated. is somewhat simpler in structure and technology. The 
report concerns initial results and experience with the development 
of the SIPOS cell. (orig./ORU). 


26332 (CONF-9005377-. pp. 35.1-35.13) Development and 
testing of electrodeless plasma spraying techniques (produc- 
tion techniques) for Si coating of large-surface substrates. 
Mitra. M. (Technische Hochschule Aachen (Germany. F.R.). 
Lehrstuhl und Inst. fuer Eisenhuettenkunde): Dahl. W., Lange. K.W. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie. Energie. Oekologie: Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 03E8634A From BMFT status seminar: Photovoltaics '90; 
Bad Neuenahr (Germany): 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI: NTIS (US Sales Only) 

The objective of the project is to develop a plasma spraying 
process without an electrode for coating various substrates with sil- 
icon. and to verity the potential economic viability of this method of 
manufacturing material for solar cells. (orig.). 


26333 (CONF-9005377-. pp. 36.1-36.12) Development of a 
GaAs thin film solar cell based on the ionized cluster beam 
deposition technique. Bonnet. D. (Battelle-institut e.V.. Frankfurt 
am Main (Germany. F.R.)): Oelting. S.: Luke, U. Forschungszen- 
trum Juelich GmbH (Germany). Projekttraeger Biologie. Energie, 
Oekologie: Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (In German). Contract BMFT 
0328781A. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany): 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OST!: NTIS (US Sales Only). 
GaAs in genuine thin film solar cells on neutral substrates has 
hitherto produced efficiency levels of aprox. 9%. The immediate 
problems are caused by the high deposition temperature, which 
limits the number of possible substrates. followed by problems with 
film morphology and those connected with the crystal boundary. 
For the purpose of this research, the use of a new deposition pro- 
cess was proposed which partially replaces the high substrate 
temperature with a virtual temperature. namely kinetic energy from 
the atoms impacting during film growth. The deposition process is 
called ‘lonised Cluster Beam’ deposition (ICB). The project de- 
scribed in this report aims to develop the ICB process for the 
deposition of GaAs and to demonstrate the fact that it can be used 
to obtain films suitable for GaAs thin film solar cells. (orig./ORU). 


26334 (CONF-9005377-, pp. 37.1-37.20) Thin film solar 
cells made of gallium arsenide. Wettling. W. (Fraunhofer-Institut 
fuer Solare Energiesysteme (ISE). Freiburg im Breisgau (Germany, 
F.R.)); Bett. A.; Bronner, W.; Ehrhardt. A.; Lanyi. P.; Lutz, F.; 
Nguyen, T.: Schetter, C.; Welter, H.: Yavas. O. Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie: Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (in German). Contract PBE 
0328554B. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

By means of heteroepitaxy and selective epitaxy from the 
gaseous phase, methods are developed tor making GaAs solar 
cells on foreign substrate. GaAs films are deposited on natural 
substrate by liquid phase epitaxy and processed into solar cells 
with high efficiency levels (up to 20.7%) and very good open-circuit 
voltage results (Voc=1.04 V) and stacking factor (FF=0.86). (orig.). 


26335 (CONF-9005377-. pp. 38.1-38.18) Fundamental stud- 
ies on high-efficiency solar cell production from Ill-V 
semiconductors by means of MOVPE. Pilkuhn, M.H. (Stuttgart 
Univ. (Germany, F.R.). Physikalisches Teilinstitut 4); Barth, F.; Di- 
eter, R.J.; Doernen, A.; Hangleiter. A.; Kuerner, W.; Michler, P.; 
Queisser, |.; Scholz, F.: Thonke, K. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 0328861A. From 





BMFT status seminar: Photovoltaics ‘90: Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaic. Order Number 
DE91523364. Source: OSTI; NTIS (US Sales Only). 

The project is concerned with the study and further development 
of |ll-V-composite semiconductor structures for use in photovoltaic 
components. The study covers both technological issues (especially 
the process of epitaxy) and fundamental physical problems relating 
to the material. By means of a new MOVPE setup, simple films 
and heterostructures were deposited first in order to demonstrate 
the suitability of the apparatus for the project. Similarly, important 
epitaxy parameters were elaborated both for the manufacture of 
Al,Ga,_,As films with a high Al content (x ~ 0.9) and for n- and p- 
dosage in a further concentration range. Service life measurements 
on double heterostructures made it possible to separate different 
potential recombination channels of excited charge-carriers. In the 
case of x ~ 0.3. this made it possible for non-radiating processes 
to be connected in through interface conditions in the Al,-Ga;_,As 
barrier layers, whereas recombination was done purely with radia- 
tion. Charge carrier service life times of up to tau ~ 1.5 s were 
obtained. By contrast. a contribution of non-radiating recombination 
was found with a higher Al content in the double heterostructures 
and this increases further as the Al content rises. DLTS (Deep 
Level Transient Spectroscopy) apparatus was set up to charac- 
terise deep faults and used in initial experiments. (orig /ORU). 


26336 (CONF-9005377-, pp. 39.1-39.14) Development of 
high-efficiency tandem solar cells on the basis of thin, crys- 
talline semiconductor layers. Richter. H. (Battelle-institut e.V., 
Frankfurt am Main (Germany, F.R.)). Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie: 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT O3E8059B. From 
BMFT status seminar: Photovoltates '90; Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OST!; NTIS (US Sales Only). 

Solar cells manutactured with polycrystalline CdSe films (MIS 
and pn structures) show that substantial photovoltaic parameters 
can be achieved. The MIS system shows short circuit current den- 
sities of up to 20 mA/cm* and stacking factors around 58% and 
open circuit voltage of up to 700 mV. In the pn heterosystem. open 
circuit voltage of no less than 850 mV was reached. although only 
moderate short circuit current densities and stacking factors were 
recorded. This article presents admittance spectroscopy and DLTS 
out of the extensive studies performed. Suming up, a correlation of 
the density-of-states distribution to the Se availability during film 
development is suspected. It would seem that Se molecules 
formed in the gaseous phase give rise to a high density of faults in 
the CdSe film. However, a high Cd surplus is not sufficient on its 
own to compensate for these effects, as the corresponding experi- 
ments clearly show. (orig /ORU). 


26337 (CONF-9005377-. pp. 4.1-4.4) Fundamentals of slab 
crystallisation. Eyer, A. (Fraunhofer-institut fuer Solare En- 
ergiesysteme (ISE), Freiburg im Breisgau (Germany, F.R.)); Haas, 
F.; Schaetzie, P.; Raeuber, A. Forschungszentrum Juelich GmbH 
(Germany). Projekttraeger Biologie, Energie, Oekologie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany) 
1990. 811p. (In German). Contract BMFT 0328988A. From BMFT 
status seminar: Photovoltaics '90; Bad Neuenahr (Germany); 2-4 
May 1990. In Program energy research and energy technologies. 
Status report 1990. Photovoltaics. Order Number DE91523364. 
Source: OSTI: NTIS (US Sales Only). 

Fundamental studies of the kinetics of growth in direction- 
oriented setting polycrystalline silicon blocks are to be carried out 
for the purpose of improving material quality for applications in 
photovoltaics (PV). The project is to run for 4 years from January 
1, 1989. Work has now been going on for about one year on the 
following subjects. (orig. ORV). 


26338 (CONF-9005377-, pp. 40.1-40.15) Thin-film solar 
cells with compound semiconductors. Dimmlier, B. (Stuttgart 
Univ. (Germany, F.R.). Inst. fuer Physikalische Elektronik); Dittrich, 
H.; Grunwald, F.: Hofmann, M.; Kessler, J.; Klenk, R.; Mauch, R.H.; 
Menner, R.; Schmid, D.; Schock, H.W. Forschungszentrum Juelich 
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GmbH (Germany). Projekttraeger Biologie. Energie. Oekologie: 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 03E8059:BMFT 
0328059. From BMFT status seminar: Photovoltaics ‘90; Bad 
Neuenahr (Germany): 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI: NTIS (US Sales Only) 

Development in the past years has shown that polycrystalline 
thin film solar cells can be manufactured with a large area and 
high efficiency levels. In particular. the material system Cu(In, GA) 
Ses (energy gap Eg = 1.02-1.68 eV) has proved to be promising. 
Modules (30x30 cm?) with efficiency levels of over 10% were man- 
ufactured by Arco and tested successfully by SERI for longterm 
stability. The aim of the project is to develop and study manufac- 
turing methods for the economically efficient production of thin film 
solar cells made of these materials. Moreover, fundamental studies 
were to determine the physical and technological limits to the pho- 
tovoltaic properties of these materials. (orig.). 


26339 (CONF-9005377-, pp. 41.1-41.3) Electrochemical 
deposition of CIS. Fritz, H.P. (Technische Univ. Muenchen (Ger- 
many, F.R.)). Forschungszentrum Juelich GmbH (Germany). 
Projekttraeger Biologie, Energie, Oekologie: Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1990. 811p. (in 
German). Contract BMFT 0329068A. From BMFT status seminar: 
Photovoltaics "90; Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OSTI; 
NTIS (US Sales Only) 

The studies published so far on the electrochemica! deposition of 
thin film semiconductors for solar and photogalvanic cells show the 
value of this method for the deposition of compound semiconduc- 
tors as weil. As a rule, attempts were made hitherto to deposit 
binary or ternary compounds such as CdSe, CdTe or CuinSe> di- 
rectly from aqueous or organic solvent/electrolyte systems. or to 
start with one or two of the components and then convert them 
with the remaining ones in the liquid or gaseous phase. The idea 
behind the application for funding is to maintain constant in the 
electrolyte ‘upstream of the cathode to be coated’ the concentra- 
tions of Cu. Cd, Se, Te, and In species recognised from preliminary 
experiments as the best ones, by means of injection electrodes as 
a further development from the method invented by Gobrecht et al. 
The ultimate objective is to achieve continuous manufacture of 
semiconductors. (orig /ORV). 


26340 
tions for new solar cells. Bonnet, D. (Battelle-institut e.V., 
Frankfurt am Main (Germany,  F.R.)): Volkheimer, J. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie; Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328966A. From BMFT status seminar: Photovoltaics ‘90: 
Bad Neuenahr (Germany); 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

The starting point in attempting to answer the question whether 
efficient solar cells are possible is the fundamental chemical and 
physical principles of organic materials. In relation to the substrate 
question, however, the technical status quo forms the basis from 
which requirements of known and expected thin film solar cells on 
substrates have to be analysed. This necessitates a broad based 
stocktaking to make the individual required facts and objectives 
transparent right down to the technical foundations. Starting from 
the know systems and structures, unconvenitonal new analyses 
are to be made. (orig.). 


(CONF-9005377-, pp. 42.1-43.1) Technological op- 


26341 (CONF-9005377-, pp. 43.1-43.9) Molecular organic 
semiconductors as novel materials for solar cell technology. 
Woehrle, D. (Bremen Univ. (Germany, F.R.). Inst. fuer Organische 
und Makromolekulare Chemie); Elbe, J.; Schnurpfeil, G.; Ten- 
nigkeit, B.; Meissner, D.; Siebentritt, S.; Guenster, S. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie. Oekologie; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (in German). From 
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BMFT status seminar: Photovoltaics '90; Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI; NTIS (US Sales Only). 

Progress in the development of solar cells is closely linked to the 
improvement of efficiency rates and the reduction of manufacturing 
costs. To this purpose, anorganic materials (silicon) are to be sub- 
stituted by organic semiconductors (e.g. porphyrilins related to 
chlorophyll among other compounds). These compounds are 
viewed as promising materials for the ‘active’ agent in thin film 
solar cells, effectively forming charge carriers when subjected to ir- 
radiation with visible light and separating them at a Schottky or p/n 
interface and removing them. The following organic semiconductors 
were presented in the initial phase of the project. p-conductors: 
phthalocyanine 1 (Pc) with M = 2H, Cu. Zn, V(0), Ga(F); Naph- 
thalocyanine 2 (Nc) with M = 2H, Zn V(0). n-conductors: perylene 
tetracarboxylic acid diimide 3, 4. (orig. /ORU). 


26342 (CONF-9005377-, pp. 44.1-44.6) New process gases 
for thin-film photovoltaic energy conversion, in particular for 
alloy semiconductors. Sundermeyer, W. (Heidelberg Univ. (Ger- 
many, F.R.). Anorganisch-Chemisches Inst.). Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (in German). Contract BMFT 
0328980A. From BMFT status seminar: Photovoltaics '90: Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI: NTIS (US Sales Only). 
Process gases suitable tor optimising amorphous alloy semicon- 
ductors, especially a-Si:H were studied in order to eliminate 
separation effects such as clustering or island formation during 
CVD deposition. Silane, disilane and hexachlorodisilane were stud- 
ied. Extensive experiment with trichlorosilane were undertaken in a 
Photoreactor subjected to UV radiaton and using mercury as a 
sensitizer. The results, however, were not satisfactory. The study 
included doping gases such as trimethylboron and triethylboron. Ge 
and Sn tetramethyls were also manufactured by means of a newly 
developed alkylisation method and will be used in epitaxy. (ORV). 


26343 (CONF-9005377-, pp. 45.1-45.18) Development of 
screen-printing preparations for solar technology. Starz, K.A. 
(DEGUSSA Deutsche Gold- und Silber-Scheideanstalt, Hanau 
(Germany, F.R.). Zweigniederlassung Wolfgang); Pfeifer, S. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie; Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (in German). Contract 
BMFT 0328505B. From BMFT status seminar: Photovoltaics '90; 
Bad Neuenahr (Germany); 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI; NTIS (US Sales Only) 

Screen printing processes play an important part in the manutac- 
ture of solar cells. The objective of our research project is to 
develop a preparation capable of use for screen printing for photo- 
voltaic purposes. particularly for the metallisation and making of 
electrical contacts in solar cells. The silver-containing conductive 
lacquers excel in terms of their good adhesive properties and a low 
electrical contact resistance with long-term stability on TCO-coated 
substrates. They can, therefore. be used in making electrical con- 
tacts and serial connections for thin film solar cells, even on 
flexible substrates. The newly-developed silver baking enamels are 
used as electricity collectors or 'busbars’ in the manufacture of a- 
Si(H) solar cells on glass substrates. The fine line process aided 
by special metal masks presented here is offered as an intersting 
alternative screen printing method for the front electrical contacts of 
solar cells. Development work on low temperature baking enables 
for polycrystalline Si solar cells has already begun. Using suitable 
metalloorganic indium and tin compounds, a preparation suitable 
for screen printing was developed that makes the generation of 
transparent, conductive indiumtin films possible by means of pyrol- 
ysis at 500deg C. (orig.) 


26344 (CONF-9005377-, pp. 45.19-45.29) Silanes for thin- 


film solar technology. Schmoll, R. (DEGUSSA Deutsche 
Gold- und Silber-Scheideanstalt, Hanau (Germany,  F.R.)). 
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Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie. Oekologie: Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 03E8502A. From BMFT status seminar: Photovoltaics '90: 
Bad Neuenahr (Germany): 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI: NTIS (US Sales Only). 

The purpose of this project was to create a European raw mate- 
rials base for solar-quality silane to be used in amorphous silicon 
based thin film solar engineering. The programme included the de- 
velopment of technically feasible and economically acceptable 
methods for manufacturing monosilane, disilane and higher silanes. 
A requirement profile for these silanes in ’solar quality’ had to be 
defined in close co-operation with research centres developing a- 
Si:H solar cells. The necessary purification processes in order to 
provide such a high quality had to be developed. as had the spe- 
cial analytical methods to accompany them. (orig.). 


26345 (CONF-9005377-, pp. 46.1-46.17) Physical-chemical 
studies on tin oxide, SnO». Studies on impertection, nonstoi- 
chiometry and electron concentration and their effects on 
SnO» use as contact materials for solar cells based on amor- 
phous Si. Rickert, H. (Dortmund Univ. (Germany, F.R.). Lehrstuhl 
fuer Physikalische Chemie 1): Pohl, J.P. Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie: Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (In German). Contract BMFT 
0328736A. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI; NTIS (US Sales Only). 

It is both worthwhile and necessary in the context of further de- 
velopment of solar cells with amorphous silicon to clarify the 
physical and chemical behaviour of the transparent, electrically 
conductive tin dioxide front contact material. Under this project 
studies have been and continue to be carried out the non- 
stoichiometry, electronic conductivity and electron concentration of 
pure i.e. non-doped SnOz each as a function of the chemical po- 
tential of the oxygen in the oxide, uo(SnOz). 49(SnO2) was varied 
with the aid of an electrochemical method at high temperatures 
and using ZrOz defined as a solid electrolyte. Linked to this was a 
change of the stoichiometry of the oxide resulting from the inclu- 
sion or reduction of oxygen. Similarly, it was possible to adjust 
various values for 4o(SnO2z) by means of tempering SnO> films de- 
fined in various gas mixtures. Linked to this was the adjustment of 
a given conductivity or electron concentration in the respective ox- 
ide specimen. The last named factors were varied by more than 
the power of ten in the process. (orig.) 


26346 (CONF-9005377-. pp. 47.1-47.13) Holographic solar 
concentrators in photovoltaic energy conversion. Stojanoff, 
C.G. (Technische Hochschule Aachen (Germany, F.R.). Lehr- und 
Forschungsgebiet Hochtemperaturthermodynamik); Kubitzek, R.; 
Tropartz, S. Forschungszentrum Juelich GmbH (Germany). Projekt- 
traeger Biologie, Energie, Oekologie: Bundesministerium fuer 
Forschung und Technologie. Bonn (Germany). 1990. 811p. (In Ger- 
man). Contract BMFT 03E-8591-B. From BMFT status seminar: 
Photovoltaics '90; Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OST}; 
NTIS (US Sales Only). 

Holograms in dichrome gelatine achieve a diffraction efficiency 
rate of almost 90%. They are capable of deflecting and focusing 
large proportions of the solar spectrum in defined directions. In so 
doing, the spectral working field of the holograms is designed for 
various solar cells. If such holograms were manutactured in large 
formats, this would provide an interesting alternative to conven- 
tional direct light concentrators. (orig.). 


26347 (CONF-9005377-, pp. 5.1-5.8) A fast film growing 
method for photovoltaic energy conversion. Schwirtlich, |.A. 
(Bayer AG, Krefeld (Germany, F.R.)); Knauth, P.; Eh, C. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie. Oekologie: Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328661B. From BMFT status seminar: Photovoltaics '90; 





Bad Neuenahr (Germany); 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovokaics. 
Order Number DE91523364. Source: OSTI; NTIS (US Sales Only). 

The purpose of fast film drawing processes now being developed 
is to obtain an extended, approximately wedge shaped setting 
edge in order to achieve crystallisation speeds of few centimetres 
per minute at drawing speeds of several metres per minute. During 
the course of development work carried out hitherto, the major re- 
quirements that the film drawing method for photovoltaics should 
be economical and fast were met. This means that the method has 
potential for the achievement of acceptable efficiency levels, with 
this material after process optimisation. (orig/ORU). 


26348 (CONF-9005377-, pp. 6.1-6.18) Silicon bands for so- 
lar cells. Grabmaier, J.G. (Siemens AG, Muenchen (Germany, 
F.R.). Forschungslaboratorien). Forschungszentrum Juelich GmbH 
(Germany). Projekttraeger Biologie, Energie, Oekologie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1990. 811p. (In German). Contract BMFT 03E8434A. From BMFT 
status seminar: Photovoltaics '90; Bad Neuenahr (Germany); 2-4 
May 1990. In Program energy research and energy technologies. 
Status report 1990. Photovoltaics. Order Number DE91523364. 
Source: OSTI; NTIS (US Sales Only). 

Using a device for post-batching, it is now possible to draw con- 
tinuous Si webs with width of 12 cm at a speed of 1 m/min by 
means of the S-web method. Solar cells made according to the 
standard Siemens process from S-web material attain efficiency 
levels of 10%. Using 2 cmx2 cm test cells, peak efficiency levels of 
12.5% were achieved. The highest efficiency levels achieved today 
with S-Web material are comparable with the efficiency of standard 
cells made of Silso material. 50 cmx50 cm solar modules made of 
S-web material reach efficiency levels of around 9%. (orig.). 


26349 (CONF-9005377-, pp. 7.1-7.11) Silicon foil casting 
(RAFT). Heimreich, D. (Heliotronic Forschungs- und Entwicklungs- 
geselischaft fuer Solarzellen-Grundstoffe mbH, Burghausen 
(Germany, F.R.)); Beck, A.; Geissler, J. Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (In German). Contract BMFT 
03E4506D. From BMFT status seminar: Photovoltaics ’90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OSTI; NTIS (US Sales Only). 

Substrates for use in silicon foil casting (RAFT) were tested. The 
best results were obtained with graphite ramps coated with pyro- 
carbon. A prototype apparatus was built for full-scale foil casting 
trials. (orig.). 


26350 (CONF-9005377-, pp. 8.1-8.9) Silicon-ramp interac- 
tion. Raeuber, A.; Reis, 1|.;  Hurrle, A.; Schindler, R. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328986A. From BMFT status seminar: Photovoltaics '90; 
Bad Neuenahr (Germany); 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI; NTIS (US Sales Only). 

The project is intended to test a silicon melt together with differ- 
ent potential ramp or mould materials for manufacturing silicon foils 
or ribbons for solar cells. In various foil casting or strip drawing 
processes, moulds made from a different material are used to 
determine the dimensions of the silicon ribbon as it sets and/or re- 
moves the crystallisation heat. If these carriers are intended for 
re-use, perfectly clean separation of the crystallised foil from the 
substrate is essential. As the properties of the solar cell are heavily 
dependent on the amount of impurities in the silicon, the chemical 
composition and purity of the material used for the ramp is crucial. 
This article reports initial results of studies on Si foils crystallised at 
Heliotronic using the RAFT process. (orig.). 


26351 (CONF-9005377-, pp. 9.1-9.18) High-purity silicon ni- 
tride components for solar silicon casting. Zugschwerdt, U. 
(Elektroschmelzwerk Kempten GmbH, Muenchen (Germany, F.R.)); 
Hunold, K.; Roehlinger, U.; Matje, P. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
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Bundesministerium fuer Forschung und Technologie. Bonn (Ger- 
many). 1990. 811p. (In German). From BMFT status seminar: 
Photovoltaics "90; Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OSTI; 
NTIS (US Sales Only). 

As demonstrated in the preceding project 03E8218B, highly pure 
reaction bonded silicon nitride (RBSN) is suitable as a crucible ma- 
terial for pouring solar cell silicon. It is a material which is subject 
tominimal wetting and corrosion by the molten silicon. It can be as- 
sumed, therefore, that crucibles made of this material will enable 
manufacturing costs to be reduced and improve efficiency at the 
same time as a result of its high purity. Experiments with smaller 
crucibles (d 110 mmxH 170 mm) confirm expectations; however it 
was not possible to construct larger components inearlier experi- 
ments. Thus, the overall purpose of the current project is to 
transfer these results to larger components. (orig./ORU). 


26352 (DOE/CE/89008-T2) Amorphous silicon deposition 
research with in situ diagnostics: Annual report, January 1, 
1990—January 31, 1991. Shing, Yuh-Han; Pool, F. Jet Propulsion 
Lab., Pasadena, CA (United States). Apr 1991. 64p. Sponsored by 
USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract Al01-85CE89008. Order Number DE91013301. Source: 
OSTI; NTIS; GPO Dep. 

This annual describes the research results of the JPL Flat Plate 
Solar Photovoltaic Research Project, which is sponsored by the US 
Department of Energy and is part of the National Photovoltaics 
Program to initiate a major effort toward the development of cost- 
competitive solar arrays. Electron cyclotron resonance (ECR) mi- 
crowave plasma depositions of a-Si:H and a-SiC:H films have been 
investigated. The material properties of ECR-deposited a-Si:H films 
are comparable to conventional device-quality a Si:H films de- 
posited by the radio frequency (RF) plasma enhanced chemical 
vapor deposition (PECVD). A new type of conductive a-Si:H films 
has also been deposited by ECR PECVD. The p-type doping of 
ECR-deposited, conductive a-Si:H films has shown a conductivity 
of 5 x 10-*% (Q-cm-"). Infrared spectroscopy reveals that the 
bonded hydrogen content in the conductive a-Si:H film is about a 
factor of ten less than that in the photosensitive a-Si:H film. Amor- 
phous and microcrystalline SiC:H films (a-SiC:H, yuc-SiC:H) have 
been deposited by ECR microwave plasmas using SiHg, CH,, and 
H2 gas mixtures. The deposition rate of a-Si:H films is found to be 
strongly dependent on the ECR magnetic field and the hydrogen di- 
lution. The hydrogen dilution effect on the deposition rate indicates 
that the etching in ECR hydrogen plasmas plays and important role 
in the deposition of a-Si:H films. The ECR depositions of photosen- 
sitive and conductive a-Si:H, a-SiC:H and yc-SiC:H films indicate 
that the ECR deposition technology is a promising alternative 
method for developing a-Si:H and related alloys for photovoltaic ap- 
plications. Systematic investigations on ECR depositions of a-Si:H 
and alloys on diagnostic solar cell fabrications will provide new op- 
portunities for developing stable and improved material properties 
for a-Si:H solar cell applications. 11 refs., 30 figs., 2 tabs. 


26353 (DOE/CH/10093-93) Photovoltaic energy: Program 
overview, fiscal year 1990. Solar Energy Research Inst., Goiden, 
CO (United States). Jul 1991. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002170. Source: OSTI; NTIS; GPO Dep. 

This summary is prepared each year to provide an overview of 
the government-funded activities within the National Photovoltaics 
Program. The 1990 PV Program Achievements are listed. 
Launched the PV Manufacturing Technology initiative, designed to 
systematically lower PV module costs. Inaugurated the PV Concen- 
trator Technologies Initiative by signing eight multiyear, cost-shared 
technology development subcontracts with concentrator compa- 
nies. Established the PV Polycrystalline Thin-Film Initiative by 
signing six multiyear, cost-shared technology development subcon- 
tracts with six polycrystalline thin-film companies. Continued the 
Amorphous Silicon Project by awarding three new research and 
development contracts. Focused the resources of three program 
laboratories on finding solutions to industry's manufacturing prob- 
lems: the Photovoltaic Device Fabrication Laboratory at Sandia 
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National Laboratories and the Module Failure Analysis Laboratory 
and the Encapsulant Research Laboratory at SERI. Established an 
ongoing program to assist utilities in using PV for cost-effective, 
high-value applications. Completed. nearly all of the construction 
planned for the first phase of PVUSA at Davis, California. Worked 
with the crystalline silicon PV industry on novel, low-cost cell fabri- 
cation processes and on resolving encapsulant problems. Took part 
in the development of qualification procedures tests for thin- and 
thick-film flat-plate modules and concentrator modules. 


26354 (DOE/CH/10093-94) Photovoltaic energy: Contract 
list, fiscal year 1990. Solar Energy Research Inst., Golden, CO 
(United States). Jul 1991. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE91002171. Source: OSTI; NTIS; GPO Dep. 

The federal government has conducted the National Photo- 
voltaics Program since 1975. Its purpose is to provide focus, 
direction, and funding for the development of terrestrial photovoltaic 
technology as an energy option for the United States. In the past, 
a summary was prepared each year to provide an overview of the 
government-funded activities within the National Photovoltaics 
Program. Tasks conducted in-house by participating national labo- 
ratories or under contract by industrial, academic, and other 
research institutes were highlighted. This year’s document is more 
concise than the summaries of previous years. The FY 1990 con- 
tract overview comprises a list of all subcontracts begun, ongoing, 
or completed by Sandia National Laboratory or the Solar Energy 
Research Institute during FY 1990 (October 1, 1989, through 
September 30, 1990). Under each managing laboratory, projects 
are listed alphabetically by project area and then by subcontractor 
name. 


26355 (DOE/ER/13251-T1) Energy transfer processes in 
solar energy conversion: Progress report, March 1, 1990- 
February 28, 1991. Fayer, M.D. Stanford Univ., CA (United 
States). Dept. of Chemistry. [1991]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-84ER13251. 
Order Number DE91016102. Source: OSTI; NTIS; GPO Dep. 

During the past year, we have made substantial progress in both 
theoretical and experimental aspects of the program. The program 
involves the investigation of excitation transport and electron trans- 
fer in complex molecular systems. In the area of electron transfer, 
we have been studying the influences of solvent relaxation and 
molecular diffusion in liquids on photoinduced forward and back 
electron transfer. Studies of excitation transport have focused on 
clustered chromophore systems including theory and experiments 
on intercluster transport in systems such as micelles and polymers 
and on dispersive excitation transport in liquids. 11 refs. 


26356 (DOE/ER/14005-T1) Stable isotope fractionation in 
photosynthesis: Analysis of autotrophic competence following 
transformation of the chloroplast genome of Chlamydomonas: 
Progress report, 15 March 1989-15 June 1991. Boynton, J.E.; 
Gillham, N.W.; Osmond, C.B. Duke Univ., Durham, NC (United 
States). 15 Jun 1991. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-89ER14005. Order Num- 
ber DE91015792. Source: OSTI; NTIS; INIS; GPO Dep. 

Isotopic techniques needed to assess the interactions between 
photosynthesis and respiration in Chlamydomonas have been de- 
vised for '°C, using plate and liquid cultures. The effectiveness of 
various transformation strategies for the chloroplast psbA gene has 
been evaluated with respect to their utility in constructing and char- 
acterizing strains homoplasmic for site-directed mutations in an 
otherwise isogenic background. Our analysis of the first site- 
directed change in the D-1 protein of Chlamydomonas indicates 
that a second site mutation (argosg > lys) in the loop between 
transmembrane helices IV — V can partially compensate for the re- 
duced photosynthetic performance that accompanies the atrazine 
resistant mutation (ser2g, > ala/gly) in this alga and in higher 
plants grown under high light intensities. 31 refs., 2 figs. 


26357 (ETDE/JP-mf-1513221, pp. 11-19) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of new type 
solar cells (studies on the manufacturing technology of thin 
substrate solar cells manufacturing technology of high purity 
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substrates). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy. fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop the manufacturing techniques of high purity sub- 
strate, the electromagnetic casting furnace and one-direction-style 
multi-wire saw are developed. In the electromagnetic casting fur- 
nace for manufacturing the ingot 75 mm square, cooling speed 
under about 10 centigrade/min. is maintained The ingot includes 
few impurities, and its conversion efficiency is 13-13.5% which is 
equal to before. In the side layer, the crystal characteristics 
become worse for the sudden change of temperature. The electro- 
magnetic casting furnace for manufacturing the wafer 100 mm 
square is manufactured and operated under 6KHz frequency and 
100-140KW dissolution output. The one-direction-style multi-wire 
saw is developed, and its slice test is done. It is possible to slice 
the ingot 100 mm square at 400m/min wire speed, and in slicing 
the 200 um thick ingot, this saw is better than with reciprocating 
style, and the yields are more than with reciprocating style. When 
slicing the 450 um thick ingot, there is no problem of using the 
wire 10% cheaper than before, and the average life span of auxil- 
iary roller can be 5% prolonged than before with preventing the 
immersion of facing liquid to the bearing. 6 figs., 1 tab. 


26358 (ETDE/JP-mf—1513221, pp. 20-25) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of new type 
solar cells (studies on the manufacturing technology of thin 
substrate solar manufacturing technology of high purity sub- 
strates (manufacturing technology of high purity raw silicon)). 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
643p. (in Japanese). In 1989 NEDO annual summary of studies. 
(2).: Technology development on solar energy. fue! and energy 
storage, alcohol and biomass. Order Number DE91513221. 
Source: OSTI; NTIS (US Sales Only). 

To manufacture SOG-Si in low cost, manufacturing and refining 
techniques for silicon are studied. In manufacturing techniques, the 
improvement of the purity of the water glass enables higher purity 
of silica, and it is ascertained that even if raw gas is butane, the 
quality of reducing agent is sufficient. In the development of reduc- 
ing furnace, bridging of shaft can be removed. Changing graphite 
coated in stainless part of furnace casing into high purity one 
decreases impurities as Fe. In refining techniques, the oxygen con- 
tent of the ingot decreases 5*10'’atoms /cm*. In 1 hour processing 
1kg silicon by DC arc, Boron concentration is 1.2ppmw, 1.5 hour 
processing 600g silicon by plasma arc Boron concentration is 
under 0.5 ppmw. It is ascertained that Fe in SOG-Si makes con- 
version efficiency large increase, but Al has no effect. In spin 
substrate, reducing oxygen content under 1*10'’atoms/cm® makes 
mean conversion efficiency increase 10.2%, and the process man- 
ufacturing substrate has no trouble. 1 fig., 3 tabs. 


26359 (ETDE/JP-mf—1513221, pp. 26-31) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of new type 
solar cells (studies on the manufacturing technology of thin 
substrate solar cells (manufacturing technology of high speed 
substrates)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop manufacturing techniques of high speed substrate, 
the development of techniques for the process of sheet substrate 
and its character assessment are studied. The process for thin 
type sheet substrate is castribbon method. The equipment for the 
fundamental experiment is manufactured. It is ascertained that the 
substrate which has equal thickness is obtained by the load to the 
mold. In the process of sheet substrateing, it is reorganized to 
move the mold module in equal speed by remanufacture of the af- 
ter part. By examining the relationship between the movement 
speed and the temperature of the mold module and the relation- 
ship among the temperature distribution, the growth direction of the 
crystal and distortion, even the movement speed increase 300mm/ 





min the character of the crystal has no effect. The character as- 
sessment of sheet substrate obtained by castribbon method etc. 
and obtained in high speed product process and SOG silicon made 
by Nichiban-Kawatetsu is done. This silicon has high efficiency of 
cells. 2 figs., 3 tabs. 


26360 (ETDE/JP-mf—1513221, pp. 32-39) Development of 
commercial photovoltaic power generation system technol- 
ogy.: Sutdy on new commercial solar cells (study on 
production technology of thin solar cells (production technol- 
ogy of cells with new junction and structure (NIP structure 
cells))). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (In Japanese). In 1989 NEDO annual summary of 
studies. (2).: ‘Technology development on solar energy, fuel and 
energy storage, alcohol and _ biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

Production technology of cells with NIP structure was studied for 
new commercial solar cells. An n-type diffused layer was important 
to serve as a solar receiving surface and thus to improve perfor- 
mance of the cells. Open current voltage of n-type polysilicone 
cells made by vapor deposition or heat treatment was equal to that 
of conventional ones, while short-circuit current of the former was 
slightly lower. Development of film quality and a diping technique 
was required. In addition, it is necessary to develop the cell struc- 
ture which would lower reflectance on the solar receiving surface, 
increase solar absorption into a substrate and inhibit carrier recom- 
bination. First, trial product cells with lower reflectance were made. 
Grooving treatment on the substrate surface by dicing saw, laser 
or etching could lower reflectance on the overall surface of mul- 
ticrystal substrates. Secondly, lessened thickness of the cell from 
400 micrometer to 200 micrometer improved efficiency from 14.5% 
to 15.5%. Basic experiment and analysis to evaluate junction lay- 
ers were conducted and characteristics of different cast substrates 
produced by different methods and with different composition were 
compared. 1 fig., 2 tabs. 


26361 (ETDE/JP-mf—1513221, pp. 40-44) Development of 
technology for the paractical use of the photovoltaic power 
generation system.: Studies on the practical use of new type 
solar cells (studies on the manufacturing technology of thin 
substrate solar cells, manufacturing technology of new- 
connection structure cell (large area cell)). New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 643p. (in 
Japanese). In 1989 NEDO annual summary of studies. (2).: Tech- 
nology development on solar energy, fuel and energy storage, 
alcohol biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

To develop manufacturing techniques of a large area cell, 
various studies are done. By forming al F3/MgF2/SiN 3 layer antire- 
flection film on Si, the reflectance is under 2.5% in 450nm-950nm 
incident light. The reflectance is decreased 3% than before by 
etching on Si substrate. In junction forming techniques, uniform 
junction forming can be done by the optimization of conditions. It is 
ascertained that there is the effect on Voc and F.F. of injection of 
boron to back side by the ion irradiation method and the effect of 
making thin mane layer on BSR. The F.F. increases 0.02% and the 
conversion efficiency increases 0.03% by the optimization of the 
electrode pattern of the surface to be illuminated. The passivasion 
effect is ascertained by accumulating uniform SiN film. The conver- 
sion efficiency is improved by the optimization of the BSF process. 
The optimum values for each parameter are calculated by 
1-dimension computer simulation. The maximum conversion effi- 
ciency in the substrate manufactured by the 2nd furnace is 13.7%. 
Applying BSNSC element to this result, the conversion efficiency is 
15.1% in 15cm cast substrate. 4 figs. 


26362 (ETDE/JP-mf-—1513221, pp. 45-50) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical Use of new type 
solar cells (studies on the manufacturing technology of thin 
substrate solar cells, manufacturing technology of new con- 
nection structure cell (hetero structure cell)). New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 643p. (In 
Japanese). In 1989 NEDO annual summary of studies. (2).: Tech- 
nology development on solar energy, fuel and energy storage, 
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alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

To develop manufacturing techniques for the hetero structure 
cell, the development of forming techniques for the high precision 
electrode and thin type cell and super efficiency cell are studied. In 
formation of the high precision electrode, Na concentration in the 
paste is set to lower than (1/10) and fire through which is 80 um 
thick SiOz film in the back side 10 um in the electrode in the sur- 
face to be illuminated, so the adhesive strength increases tenfold. 
The etching material which has little bleeding after printing is 
found, so the screen printing in 60 um becomes possible. In manu- 
facturing techniques of the thin substrate cells by making back side 
al evaporation film, light transmittance can be reduced. In thin type 
cell, thick SiOz film passivasion is necessary in back side because 
n* layer is thin on the light side. The assessment of the photoelec- 
tric cast substrate is begun. In super efficiency cell, the corrugate 
cell is manufactured, and it is formed in the precision +5um to the 
design value. This has 17.4% under 1 Qem resistance value cell 
thickness 100 um and under 50 um thickness is 16.9%. 3 figs. 


26363 (ETDE/JP-mf—1513221, pp. 51-57) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of new type 
solar cells (studies on the manufacturing technology of layer 
built solar cells (manufacturing technology of amorphous/ 
poly-crystalline layer cells)). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop tandem structure solar cell combined the amorphous 
silicon with poly-crystalline thin film which has over 14% cell con- 
version efficiency, the necessary techniques are studied. In 
poly-crystalline thin film crystal techniques, 20-30um thick Si film 
can be made from Sn-Si solution. In growth method of Si crystal 
on the reflection layer, the big corrugation appears by the forma- 
tion of the seed layer, the clearance appears by lateral growth. In 
low cost manufacturing techniques for heat resisting substrate, the 
poly-crystalline Si substrate of which diameter is 30 mm and thick- 
ness is 1mm. is manufactured. In manufacturing techniques for the 
tandem cell, the analysis of parameters by 1-dimension simulation 
is done and the two terminal tandem cell efficiency over 17% is 
achieved. The single cell which forms micro crystal Si on poly- 
crystalline cast substrate and the tandem cell which forms a-Sipin 
cell on this single cell are manufactured. Its junction character is 
examined. Making the thin oxide film on the interface of poly- 
crystalline Si raises Voc and prevents the light degradation. 5 figs. 


26364 (ETDE/JP-mf-1513221, pp. 58-64) Development of 
technology of the practical use of the photovoltaic power gen- 
eration system.: Studies on the practical use of new type 
solar cells (studies on the manufacturing technology of layer 
built solar cells (manufacturing technology of amorphous/ 
compound layer cells)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO an- 
nual summary of stidies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop,the layer built solar cell combined the amorphous 
silicon with the cornpound semi-conductor of which conversion effi- 
ciency is over 13%, its structure and the techniques to paint the 
large area are studied. In the a-Si pseudo-cell integrated pattern- 
ing, the bottom. cell power is higher when it is placed parallel. The 
reliability test of the module of CdS/CdTe cell is done, result of this 
test shows that the performance does not change after 2400 h. By 
raising CdTe firing temperature and thinning porous layer, the 
conversion efficiency is 11.3% in 1.07 cm? CdS/CdTe cell. By ex- 
amining the screen printing in 10 cm? substrate, the conversion 
efficiency is 6.7% when the optimum CdS width is 2.95mm. The 
forming experiment by the painting machine is done. As the result 
of this, CdS film is smoother than by screen printing and the con- 
version efficiency does not change. As the cell becomes largeer 
the firing case is improved to reduce the temperature difference in 
the substrate to 31 centigrade. The sub module which is 
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30°*40cm*is designed and manufactured, its conversion efficiency 
is 6.2%. 7 figs., 1 tabs. 


26365 (ETDE/JP-mf-1513221, pp. 65-74) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of the new 
type solar cells (research of the analysis of utilization). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alochol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

For recognizing the movement of the techniques for new type 
solar cells, for reflecting this to studies on the practical use and for 
supporting it, various researchs are done. In the research of silicon 
material, the study on the relation between the impurities in SOG- 
Si and the conversion efficiency and the technique and market 
movement research of silicon are done. In the crystallization tech- 
niques, the hearing research on photoelectric casting method and 
photoluminescence method is done. In manufacturing techniques 
for thin cell, the surface recombination, the light confinement, sur- 
face impurity concentration and the recombination at electrode are 
researched and studied. In manufacturing techniques for tandem 
cell, the efficiency achievement research by materials on IlI-V tan- 
dem cell and the research on the actual condition of the on Si 
solar cell made on Ill-V compound are done. In the research on 
the compound thin film techniques, the organization of the basic 
properties of CulnSe2 and manufacturing techniques of the film 
and the extraction of the technical problem to the efficiency are 
done. At the mectings domestic and foreign new technique infor- 
mation is obtained. 8 figs., 4 tabs. 


26366 (ETDE/JP-mf —1513221, pp. 75-80) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of amor- 
phous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol 
ogy)). New Energy Development Organization, Tokyo (Japan). Oct 
1990. 643p. (in Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and _ biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop high-integration, high-efficiency and high-reliability 
amorphous solar cells and next generation solar cells, its materials 
and forming techniques are studies. For the solar cell formed at 
high temperature, p-SiC film is adequate. The solid growth method 
of in-situ doping of P is developed. The hydride thin poly-crystalline 
Si is examined by this method. Applying this method to the solar 
cell, the power generation is ascertained in 800-1000nm long 
wave-length light region. In this region, the inner-quantum effi- 
ciency is about 80%. The hydride thin poly-crystalline Si is good for 
material of the solar cell. As the result of optimum pattern design 
simulation of though-hole contact integration type solar cell, it is 
anticipated that by increasing small holes high power is obtained 
and its power is 10% higher than that of the integration type solar 
cell heretofore. By the new substrate continuous direct delivery 
method, the boron concentration in the i layer can be decreased by 
about the half. 8 figs. 


26367 (ETDE/JP-mf—1513221, pp. 81-84) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of amor- 
phous solar cells (studies of the practical use of the 
manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)). New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 
NEDO annual summary of studies. (2).: Technology development 
on solar energy, fuel and energy storage, alcohol and biomass. 
Order Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To manufacture the high quality amorphous silicon film, the 
improvement of the interface character of TCO/p layer, the im- 
provement of the character of p layer and the development of new 
manufacturing method of the film are studied. In the development 
of the forming techniques for high performance cell, decreasing 
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compression at the time of p layer forming decreases transmission 
of transparent electrode. When thin layer between TCO/p layers 
forms on the 20 angstrom TCO, the character of TCO changes into 
that of thin layer. In low impurities a-Si:H film, the effect of N atoms 
to S-W effect is small. In the development of the forming tech- 
niques for the high quality amorphous silicon thin film, the better 
the character of heat CVD thin film becomes, the higher the char- 
acter improvement effect of hydrogen-plasma processing becomes. 
In the thin film by the plasma CVD/hydrogen-plasma repeating 
method, initial decrease of the light conductivity is small, so the 
character of light degradation is improved. In the thin film by 
plasma CVD, the light conductivity much decreases. 2 figs. 


26368 (ETDE/JP-mf-1513221, pp. 85-89) Development of 
commercial photovoltaic power generation system technol 
ogy.: Study on commercial amorphous solar cells (study on 
production technology of commercial amorphous solar cells 
(large cell production technology)). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 
1989 NEDO annual summary of studies. (2).: Technology develop- 
ment on solar energy, fuel and energy storage, alcohol and 
biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

Production technology of amorphous Si(a-Si) solar cells with high 
efficiency, stability and a large surface area was investigated. In a- 
Si/a-Si two-layer tandem cells containing hydrogenated a-Si as an 
i-layer, short-circuit current was improved by light confinement ef- 
fect using a high scattering texture SnO* substrate, while open 
current voltage was decreased. In order to solve this problem, 
SnOz surface groove was set at an obtuse angle, although surface 
reflectance was slightly decreased. Conversion efficiency was 
11.4% (1cm*) and 8.8% (30*40cm?). Effect of leakage current was 
decreased by enlarging the width of a unit cell. Pulse discharge 
CDV was utilized to contro! an optical band gap. Light degradation 
was inhibited by lessening the thickness of the i-layer of bottom 
cells from 5,000 angstrom to 3,000 angstrom and light degradation 
rate after 1000-hour irradiation was ranging between 12 and 13%. 
Vanouskmdsot for low cost production were investigated. figs. 4 


26369 (ETDE/JP-mf—1513221, pp. 90-97) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of amor- 
phous solar cells (studies on the practical use of the 
manutacturing technology of amorphous solar cells high qual- 
ity manufacturing technology 2-layer laminating element). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

To improve the reliability of amorphous 2-layer structure solar 
cell, techniques to make amorphous solar cell reliable and effective 
and the module structure are studied. For the reliability, as the 
result of the light degradation simulation of the tandem cell, degra- 
dation of the tandem cell is smaller than the that of single cell so it 
is ascertained that the cause of degradation is bottom cell. The 
change by pulse light processing does not affect the network in the 
film. In the complex layer film composed by Tiand Pd, the migra- 
tion does not occur. By the use of the tandem film making 
equipment, the boron concentration in i layer, the defect density of 
gap state and so on are improved. Both in single cell this i layer 
and in 2-layer element, S type substate has higher efficiency. The 
characterstcs are improved by heat-processing in vacuumafter 
forming the film of the p layer. 7 figs. 


26370 (ETDE/JP-mf-1513221, pp. 98-104) Development of a 
commercial photovoltaic power generation system technol 
ogy.: Sutdy on commercial amorphous solar cells (study on 
production technology of commercial amorphous solar cells 
(high reliability production technology (multi-layer alloy 
cells))). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (In Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and _ biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 





To produce amorphous solar cells for commercial power genera- 
tion, development of multi-layer alloy cells and high reliability 
production technology were studied. Band profile technique (control 
technique of band gap in a wider range that in film forming process 
) was applied to improve quality of amorphous alloy materials. 
Characteristics of band profile a-SiGe cells and a-SiC cells, factors 
to improve band profile characteristics. and light confinement effect 
were investigated. Based on these studies, the band profile tech- 
nique and the light confinement technique were applied to produce 
a-SiC/a-Sva-SiGe mutli-layer alloy cells. Efficiency of the cells with 
the band profile technique was 10.1%, while that of cells without 
this technique was 8.6%. High reliability production technology was 
studied with respect to analysis of light degradation of open current 
voltage relationship between light degradation of a-Si single cells 
and thickness of the i-layer, and light degradation characteristics of 
a-SiGe H film and a-SiGe cells. the thinner film of the i-layer 
decreased light degradation rate and other factors of light degrada- 
tion were fovndout guanfifativey. figs. 7 


26371 (ETDE/JP-mf—1513221, pp. 105-110) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of amor- 
phous solar cells (studies on the practical use of the 
manutacturing technology of amorphous cells, high quality 
manutacturing technology (complex transparent conductive 
film)). New Energy Development Organization, Tokyo (Japan). Oct 
1990. 643p. (in Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop manufacturing techniques for the large area complex 
transparent conductive film which has high plasma resistance, the 
manufacturing techniques of the transparent conductive substrate 
and the complex transparent conductive film are studied. As for the 
transparent conductive substrate, U and S type new texture films 
are developed, and this type has better transparency and unifor- 
mity than A type. As the result of the assessment of the solar cell, 
it is ascertained that Jsc is improved and the decrease of Voc is 
small. The analysis of low resistance of A type TCO film by hydro- 
gen plasma processing is done. By this method, excess oxygen in 
TCO film is decreased and the diffusion of it to a-Si is suppressed. 
As for the complex transparent conductive film, in the measure- 
ment of the resistance of laminating direction, the contact 
resistance of ZnO film depends on the temperature of the sub- 
strate, by the optimization of film forming condition and the heat 
treatment after the optimization low resistance film which has about 
3°10-* Qem. 4 figs., 2 tabs. 


26372 (ETDE/JP-mf—1513221, pp. 111-115) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of amor- 
phous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high 
qeality manufacturing technology (thin band gap material-high 
quality alloy manutacturing technology of the film)). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

The aims of this study are the research of the efficiency of lami- 
nation structure solar cells and the development of the thin band 
cap cell, the lamination interface control, the optical gap control, 
and high efficient cell forming techniques are studied in this paper. 
As for the lamination interface control, it is ascertained that wide 
optical gap and low resistance film are obtained by micro-wave 
plasma CVD method. And as growing short-wave by in-situ infrared 
reflection measurement, the spectrum is changed. As for the opti- 
cal gap control, it is ascertained that when a-Si, _,Gex:H is made 
by micro-wave plasma CVD method in low pressure, the defect 
density is lower than in high pressure and the fracture structure 
makes the quality of the film worse. As for the high efficicient cell 
forming techniques, the element which prevents making the cell 
charactertic better by the optimization of a-SiC:H window layer 
structure becomes clear. The solar cell combined the V-groove 
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glass substrate with the transparent electrode which has high light 
transmission is manufactured. and this structure isvalid and appii- 
cable to a large area. 4 figs 


26373 (ETDE/JP-mf-1513221, pp. 116-120) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of amor- 
phous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manutacturing technology (thin band gap material-controls 
to the reaction process)). New Energy Development Organiza- 
tion. Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop the thin band cap material as the element technique 
for efficiency of the laminated solar cell, its materials and the nec- 
essary technique are studied. The a-SiGe film is manufactured by 
the multi ECR plasma method, with or increase of ion energy the 
quality of the film is improved but it is not better than by other meth- 
ods, Poly-crystalline silicon film over 20 micron grain diameter on 
the heat-proof substrate by the plasma flame coating method is ob- 
tained in over 1 micron per a second. The film structure is analyzed 
by RHEED, Raman scattering method, infrared absorption method. 
As the result of this, it is ascertained that the decrease of residual 
hydrogen quantity is important. Making the film by F2 gas is exam- 
ined, but the control of the surface reaction is difficult. The n-type 
and p-type valence electron control to thin film poly-crystalline sili- 
con is done. In n-type, adding 1.5% PH; as dopant to the raw gas, 
the low resistance film of which resistivity is 3°10-*Qcm is ob- 
tained, but in p-type there is no effect. 4 figs., 1 tab 


26374 (ETDE/JP-mf—1513221, pp. 121-125) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the practical use of amor- 
phous solar cells (research on the utilization analysis). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(in Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

For recognizing the movement of the techniques for amorphous 
solar cell, for reflecting this to studies on the practical use and for 
supporting it, various researches are done. As for optimizing and 
commercialization techniques. of the mass productive inline system 
development, the scale of mass production is established and the 
cost based on the device structure and the process techniques are 
calculated. In the element techniques for mass production of stack 
type cell, the materials to be combined and long life stable tech- 
niques are examined. In the properties and the manufacturing 
techniques of the film, new trend of the techiques, assessment 
method for the quality of the film, new techniques for efficiency and 
property constant of a-Si and its alloy material are examined. In 
the analysis of the cost, the social cost of the energy is examined. 
In the strategy for the enlargement of the application system and 
the utilization for electric power, the production of the solar cell and 
the market size of photovoltaic power generation are examined. Fi- 
nally the report of international meeting and the patent regarding to 
a-Si solar cell are examined. 


26375 (ETDE/JP-mf-1513221, pp. 126-132) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Studies on the assessment system for 
solar cells. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

The aim of this study is the establishment of the reliability as- 
sessment techniques based on the performance assessment 
techniques and the accelerated degradation test method by the ar- 
tificial light source. In the performance assessment method, to 
develop multi light source solar simulator the concepiual design is 
done. The portable spectrum radiometer is developed, the perfor- 
mance is tested, and the enlargement of the scope of the spectrum 
assessment become possible. The spectroreflectrometer composed 
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by the 2 beam type spectrometer. integrating sphere and the 
photomultiplier is developed. In the reliability assessment. the at- 
mospheric exposure tests of crystal and amorphous solar cell are 
done and degradation data are collected and accumulated. The 
lighttemperature complex accumulated degradation test method. 
which estimates the degree of degradation changing the quantity of 
irradiation as keeping constant temperature of the solar cell mod- 
ule. is developed. 1 fig., 1 tab 


26376 (ETDE/JP-mf-1513221, pp. 133-137) Development of 
technology for the practical use of the photovoltaic power 
generation system.: Development of boundary technology (de- 
velopment of the frame of solar cells (studies on the solar cell 
array incorporated with the building material-used for personal 
housing)). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (in Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop the economical solar cell array incorporated with the 
building material used for personal housing, its reliability and prac- 
ticality are studied. In the development of reliability, the change of 
power is affected by the season. It is ascertained that the spectrum 
intensity affects the power of the solar cell, and it is more affeeted 
in summer than in winter. but the annealing effect is aalso present. 
It passes 5 performance tests as roof, that is, watertight test, wa- 
tertight test, wind pressure resistance test, weather resistance test, 
local compression test and complex degradation test. As the inte- 
grated evaluation, the useful life is over 20 years. when its useful 
life is 20 years, the electric energy is 16.717KWh. In the estima- 
teon electric power generating cost in 2000 A.D. is 24.6-37.3(yer/ 
kwh),including the construction cost, the repair cost, the money 
rate, This is as cheap as the commercial electric charge. 4 figs. 


26377 (ETDE/JP-mf—1513221, pp. 138-143) Development of 
the technology tor the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (development of the frame of the solar cell). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy. fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

To develop the solar cell array which can be installed on the 
existing roof, its structure and attachment are fundamentally exam- 
ined. As the result of the examination, it is ascertained that 
conditions for the optimum structure of the arrayare 40-60 mod- 
ules, the 2.5-3kw capacity, and the 60-70% area on the roof, when 
using the crystalline solar cell array of 200V output. To save the 
setup procedure on the roof, the large solar cell panels, which are 
composed of general-purpose modules, are examined, and the first 
prototype model is made. The frame is also examined ,and its pro- 
totype model is developed, too. With regard to this result, the 
module supporting structure and the frame installing method are 
examined.This report proposes the basic plans of its wind tunnel 
test and its loading test. The results of these tests are to be stud- 
ied from the viewpoint of the design conditions of the solar cell 
array. 1 fig., 4 tabs. 


26378 (ETDE/JP-mf-1513221, pp. 258-264) Development of 
the technology for commercialization of the photovoltaic 
power generation system.: Development of production tech- 
nology tor compound semi-conductors for solar cells. New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OST}; 
NTIS (US Sales Only). 

Program organization, detailed planning, construction and testing 
of a ground based tester for development, construction of equip- 
ment for assembling and testing, construction of a ground based 
electric furnace for experiments, simulations of outer-space envi- 
ronment utilization experiments, planning of mission application 
and control equipment, etc. were conducted. The purpose of these 
was to develop a compound heating furnace, a focus heating fur- 
nace, a simple heating furnace, and related systems which would 
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be necessary for making high quality base crystals for compound 
semi-conductors in solar cells under the minute gravitational envi- 
ronments of outer-space. Design specifications for each software 
type commonto the data-processing systems and interfaces of 
each electrical furnace were written. A solo experiment and a com- 
bined experiment were also carried out. A reconsideration of the 
component organizations and a refinement of the mechanical, ther- 
mal and electrical interfaces with the payload unit were conducted 
according to the results. As a result of these detailed plannings. 
the newly clarified interface requirements for the electrical furnace, 
the structural and thermal control, electrical, and data-processing 
sub-systems. were included and the construction and testing of a 
ground-based tester for developmental use was conducted. 1tab. 


26379 (ETDE/JP-mf-1513356, pp. 77-92) Development of 
photovoltaic power generation system technology.: Develop- 
ment of new type solar cells of ordinary use (development of 
technologies for casting and slicing polycrystalline ingots of 
silicon). Misawa, T. (Osaka Titanium Co. Ltd., Hyogo (Japan)). 
New Energy Development Organization. Tokyo (Japan). Oct 1990. 
465p. (In Japanese). In NEDO FR and D reports: 10th meeting for 
1989 fiscal year. Order Number DE91513356. Source: OSTI; 
NTIS (US Sales Only). 

This is a report on the results obtained in the 1989 fiscal year by 
pushing forward the development of an electromagnetic method for 
casting polycrystalline ingots of silicon and a technique for slicing 
an ingot of silicon by use of a multi-wire saw. A description is given 
of the electromagnetic casting using a cold crucible method that 
shows ingenuity in controlling the cooling rate of the melt of silicon 
to prevent the occurrence of cracks in its cast ingot. It is noted that 
impurities contained in a silicon ingot which is obtained by the 
electromagnetic casting are diminished in quantity compared with 
those contained in its raw material and solar cells made from this 
ingot are in no way inferior to those manufactured from an ingot 
obtained by means of the conventional method of casting in photo- 
voltaic conversion efficiency. The use of multi-wire saws has 
reduced considerably the cost of getting thin wafers from ingots. It 
is shown that the use of a newly designed multi-wire saw makes it 
possible to avoid marked increase in fraction defect that arises 
from the use of multi-wire saw of reciprocating motion type, which 
was previously developed, in the case of making silicon wafers as 
thin as 200 um. 16 figs., 4 tabs. 


26380 (ETDE/JP-mf—1513356, pp. 93-105) Development of 
photovoltaic power generation system technology.: Research 
on commercialized amorphous solar cell production technol- 
ogy (large area cell production techonology). Sakai, H. (Fuji 
Electric Co. Ltd., Tokyo (Japan)). New Energy Development Orga- 
nization, Tokyo (Japan). Oct 1990. 465p. (in Japanese). In NEDO 
R and D reports.: 10th meeting for 1989 fiscal year. Order Num- 
ber DE91513356. Source: OSTI; NTIS (US Sales Only). 

There is a description of the double-tandem cell which consists 
of two tandem cells lying one upon another and provides high 
photovoltaic conversion efficiency with a low degradation rate. Re- 
search and development conducted in the 1989 fiscal year has 
brought about a substantial improvement on photovoltaic character- 
istics of the double-tandem cell. A cell with an area of 1 cm* was 
obtained, which provided 11.4 % conversion efficiency at the start 
and 10 % efficiency even after it was irradiated with light under 
open-circuit condition for a duration of 1000 hours without a break. 
A number of 30 cm x 40 cm submodules of double-tandem type 
were made by means of the laser beam patterning technique, 
which provided 9.07 % conversion efficiency on the average. One 
of them was shown to provide 9.4 conversion efficiency at the start 
and 8.2 % efficiency after it was illuminated for 350 hours. More- 
over, a 30 cm x 120 cm submodule of the same type was made 
by way of trial, which provided 8.5 % conversion efficiency. It is 
noted that the present research and development goal is to obtain 
a 30 cm x 40 cm submodule which provide more than 10 % 
conversion efficiency and a degradation rate less than 15 % for il- 
lumination of one year duration. 15 figs., 2 tabs. 


26381 (ETDE/JP-mf-1513356, pp. 106-121) Development of 
photovoltaic power generation system technology.: Develop- 
ment of utility power system (research and development of 
centralized array type photovoltaic power generation system). 





Miki, S. (Shikoku Research Institute Incorporated, Kagawa 
(Japan)). New Energy Development Organization. Tokyo (Japan). 
Oct 1990. 465p. (In Japanese). In NEDO R and D reports. Order 
Number DE91513356. Source: OSTI: NTIS (US Sales Only). 

This is a report on the results obtained by operational research 
of the test plant of photovoltaic power generation, which was con- 
structed at Saijo, Japan, and started its operation in January 1986. 
The test plant is composed mainly of 1200 kW solar cell system 
and 1800 kWh battery system, and is connected to the existing 
power supply system. It is noted that fluctuations in the amount of 
annually generated energy of the test plant are limited within about 
+5%. Changes in output power of the solar cell system with time 
and various kinds of defects which the system developed are de- 
scribed together with changes in capacity of the battery system 
with time. The following quantities are estimated based on data 
obtained by the operation of the test plant: output power that a cer- 
tain photovoltaic power generation system is capable of supplying 
stably by itself or in conjunction with a commercial power system, 
energy efficiency of the solar cell system and the battery system. 
Moreover, measures to be taken to maintain the security of the test 
plant against the following incidents are described; thunderbolt, 
electric short in the solar cell system, grounding of the system, and 
reverse chaege of the system. 11 figs., 4 tabs. 


26382 (ETDE/JP-mf—1513356, pp. 122-134) Cooperative re- 
search on photovoltaic power generation system and its 
follow-up in Indonesia. Yoshimi, T. (Kyocera Corp., Kyoto 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 465p. (in Japanese). In NEDO R and D reports.: 10th 
meeting for 1989 fiscal year. Order Number DE91513356. Source: 
OSTI; NTIS (US Sales Only). 

This is a report on the undertaking which Kyocera Corporation, 
entrusted with its performance by NEDO, has carried out in In- 
donesia since 1984 as an attempt to introduce photovoltaic power 
generation systems of stand-alone type into the country in place of 
diesel generators so far used exclusively. First of them is 90 W so- 
lar cell system used as the power source for data collector of an 
unattended meteorological station. Second one is 6.3 kW solar cell 
system that supplies power to motor driven pumps. The pumps 
can draw 13 t/d of water from its reservoir in a cave which is at a 
depth of 140m below the ground surface, thereby releasing inhabi- 
tants in the area from heavy labor. Third one is a power system 
having an output of 19 kW, which has been installed in a certain 
village to provide it with night lighting. This system allows for a 
moderate increase of load in the future and a distribution system of 
three-phase four-line type is used to provide for the case where 
the village might have access to the commercial power grid in the 
country. This undertaking is now followed up by instructing Indone- 
sian engineers the maintenance of these systems in the field. 8 
figs., 5 tabs. 


26383 (SAND-91-1467) 1991 DOE/Sandia crystalline photo- 
voltaic technology project review meeting. Whipple, M.L. (ed.). 
Sandia National Labs., Albuquerque, NM (United States). Jul 1991. 
129p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP007898. (CONF-9107149-: 1991 
DOE/SANDIA crystalline photovoltaic technology project review 
meeting, Albuquerque, NM (United States), 30-31 Jul 1991). Order 
Number DE91016062. Source: OSTI; NTIS; GPO Dep. 

This document serves as the proceedings for the manual project 
review meeting held by Sandia’s Photovoltaic Technology 
Research Division. It contains information supplied by each organi- 
zation making a presentation at the meeting, which was held July 
30 through 31, 1991 at the Sheraton Hotel in Albuquerque, New 
Mexico. Sessions were held to discuss national photovoltaic pro- 
grams, one-sun crystalline silicon cell research, concentrator silicon 
cell research, and concentrating collector development. 


26384 (SAND-91-7003) One-sun, single-crystalline silicon 
solar cell research. King, R.R. (Stanford Univ., CA (USA). Solid- 
State Electronics Lab.); Sinton, R.A.; Swanson, R.M. Sandia 
National Labs., Albuquerque, NM (United States); Stanford Univ., 
CA (United States). Solid-State Electronics Lab. Jun 1991. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91015646. Source: 
OSTI; NTIS; GPO Dep. 
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The point-contact solar cell design, the most efficient silicon con- 
centrator solar cell design to date, is explored for use in one-sun 
applications. The necessary modifications to backside-contact con- 
centrator cell design for operation at one-sun are explored and 
implemented. Large-area. point-contact solar cells were fabricated 
on n- and p-type substrates in low-level injection (LLI). The charac- 
teristics of these LLI cells were compared to those of four different 
architectures of cells with substrates in high-level injection (HLI). 
Both types of cell achieved open-circuit voltages over 700 mV at 
one-sun, LLI cells had higher fill factors, and HL! cells had substan- 
tially higher short-circuit currents. The mechanisms responsible for 
these observations are discussed. The high Voc and Use of the HLI 
cells combine to make them more efficient than the LLI cells, with 
efficiencies measured at Sandia up to 22.7% for a 37.5-cm* cell at 
one sun. This is the highest one-sun efficiency for a silicon cell 
larger than 4 cm*. Simplified, backside-contact solar cell processes 
were also developed, which have nearly 100% yield. Over 80 such 
cells, each with a 35-cm? area or greater, were delivered to Sandia. 
Cells made with these simplified processes had efficiencies up to 
21.3% for a 37.5-cm® cell. The recombination properties of SizN, 
layers over SiOz were characterized, since SizN, is an excellent 
antireflection coating for cells laminated under glass. Several proto- 
type flat-plate modules of backside-contact cells were built, with up 
to 24 cells and efficiencies up to 19%. 26 refs., 16 figs., 4 tabs. 


26385 (SERI/TP—214-4226) Research on stable, high- 
efficiency, large-area, amorphous-silicon-based submodules: 
Final subcontract report, 16 March 1989-15 October 1990. De- 
lahoy, A.E. (Chronar Corp., Princeton, NJ (USA)); Tonon, T.; 
Macneil, J. Solar Energy Research Inst:, Golden, CO (United 
States); Chronar Corp., Princeton, NJ (United States). Jun 1991. 
62p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE91002167. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this subcontract is to develop the tech- 
nology for same bandgap, amorphous silicon tandem junction 
photovoltaic modules having an area of at least 900 cm? with the 
goal of achieving an aperture area efficiency of 9%. A further ob- 
jective is to demonstrate modules that retain 95% of their under 
standard light soaking conditions. Our approach to the attainment 
of these objective is based on the following distinctive technolo- 
gies: (a) in-house deposition of SiO2/SnO2:F onto soda lime glass 
by APCVD to provide a textured, transparent electrode, (b) single 
chamber r.f. flow discharge deposition of the a-Si:H layers onto 
vertical substrates contained with high package density in a “box 
carrier” to which the discharge is confined (c) sputter deposition of 
highly reflecting, ZnO-based back contacts, and (d) laser scribing of 
the a-Si:H and electrodes with real-time scribe tracking to minimize 
area loss. Continued development of single junction amorphous 
silicon was aggressively pursued as proving ground for various op- 
tical enhancement schemes, new p-layers, and i-layers quality. We 
have rigorously demonstrated that the introduction of a transitional 
i-layer does not impair stability and that the initial gain in perfor- 
mance is retained. We have demonstrated a small improvement in 
cell stability through a post-fabrication treatment consisting of multi- 
ple, intense light flashes followed by sufficient annealing. Finally, 
several experiments have indicated that long term stability can be 
improved by overcoating the SnOz with ZnO. 25 refs., 17 figs. 


26386 (SERI/TP-257-4418) Ultraviolet reflector materials 
for solar detoxification of hazardous waste. Jorgensen, G.; 
Govindarajan, R. Solar Energy Research Inst., Golden, CO (United 
States). Jul 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. (CONF- 
9107115-9: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE91002196. Source: OSTI; NTIS; GPO Dep. 
Organic waste detoxification requires cleavage of carbon bonds. 
Such reactions can be photo-driven by light that is energetic 
enough to disrupt such bonds. Alternately, light can be used to ac- 
tivate catalyst materials, which in turn can break organic bonds. In 
either case, photons with wavelengths less than 400 nm are re- 
quired. Because the terrestrial solar resource below 400 nm is so 
small (roughly 3% of the available spectrum), highly efficient optical 
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concentrators are needed that can withstand outdoor service condi- 
tions. In the past, optical elements for solar application have been 
designed to prevent ultraviolet (uv) radiation from reaching the re- 
flective layer to avoid the potentially harmful effects of such light on 
the collector materials themselves. This effectively forfeits the uv 
part of the spectrum in return for some measure of protection 
against optical degradation. To optimize the cost/performance ben- 
efit of photochemical reaction systems, optical materials must be 
developed that are not only highly efficient but also inherently sta- 
ble against the radiation they are designed to concentrate. The 
requirements of uv optical elements in terms of appropriate spec- 
tral bands and level of reflectance are established based upon the 
needs of photochemical applications. Relevant literature on uv re- 
flector materials is reviewed which, along with discussions with 
industrial contacts, allows the establishment of a data base of 
currently available materials. Although a number of related tech- 
nologies exist that require uv reflectors, to date little attention has 
been paid to achieving outdoor durability required for solar applica- 
tions. 49 refs., 3 figs. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 26247, 26307, 26376, 26377, 26437 


26387 (CONF-9005377-, pp. 21.1-21.14) Cumulated energy 
consumption of solar cell and photovoltaic power plant pro- 
duction. Hagedorn, G. (Forschungsstelle fuer Energiewirtschaft, 
Muenchen (Germany, F.R.));  Lichtenberger, S.; Kuhn, H. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328830B. From BMFT status seminar: Photovoltaics '90; 
Bad Neuenahr (Germany); 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovokaics. 
Order Number DE91523364. Source: OSTI; NTIS (US Sales Only). 

For the first time, the results of an extensive study run by the 
Research Unit for the Energy Industry (FfE) in conjunction with pri- 
vate manufacturers, it has been possible to give detailed data 
about the cumulative energy consumption for the production of so- 
lar cells and photovoltaic power plants. The energy yield factors 
shown in the results show that terrestrial photovoltaic electricity 
generation is worthwhile as regards primary energy input or the 
time taken to pay for itself in terms of energy yield. (orig.). 


26388 (CONF-9005377-, pp. 48.1-48.21) Renewable energy 
in Indonesia. Photovoltaic Test Laboratory at TUEV Rheinland. 
Vaassen, W. (Technischer Ueberwachungs-Verein Rheinland e.V., 
Koeln (Germany, F.R.). Zentralabteilung Energienutzung); Wiesner, 
W.; Noetzold, H. Forschungszentrum Juelich GmbH (Germany). 
Projekttraeger Biologie, Energie, Oekologie; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1990. 811p. (in 
German). Contract BMFT O03E8252B;BMFT 03E8618A;BMFT 
03E8128A;BMFT 03E8252B From BMFT status seminar: Photo- 
voltaics '90; Bad Neuenahr (Germany); 2-4 May 1990. In Program 
energy research and energy technologies. Status report 1990. Pho- 
tovoltaics. Order Number DE91523364. Source: OSTI; NTIS (US 
Sales Only). 

The initial difficulties in the various project sections triggered 
positive developments in the engineering of apparatus. As shown 
by the two examples, 'Sumba Photovoltaic Pump Systems’ and 
Photovoltaic TV Relay Stations’, only professionally developed, 
purpose-designed, locally appropriate, optimised plants have been 
used for long-term trials in Indonesia. These efforts are receiving 
support from the Photovoltaic Testing Laboratory. Both activities 
are bringing us closer to the market launch of photovoltaic appara- 
tus and hence to economic viability for photovoltaics. (orig.). 


26389 (CONF-9005377-, pp. 49.1-49.17) Photovoltaic en- 
ergy conversion at Las Catas, Argentina, for improving the 
rural infrastructure. Janssen, L.J.H. (ITW Ingenieurberatung 
GmbH, Iserlohn (Germany, F.R.)). Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). From BMFT status seminar: 
Photovoltaics '90; Bad Neuenahr (Germany); 2-4 May 1990. In 
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Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OSTI; 
NTIS (US Sales Only). 

In 1985, an experimental photovoltaic electricity generating plant 
was set up in La Riocha province. It supplies a very small commu- 
nity with drinking water and electricity for the school and infirmary. 
The individual components such as panels, batteries and control 
electronics, and the electrically powered equipment were tested un- 
der arid conditions and the appropriate adjustments made. The test 
field has been in operation for five years, and the experience 
gained from it has been used to set up optimised pump and small- 
scale electrical supply systems. A measuring system records all 
the relevant system parameters. Together with the provincial gov- 
ernment of La Riocha, the Argentinian partner is the ‘Comision 
Nacional de Investigaciones Espaciales, San Miguel’ in Buenos 
Aires, which has local responsibility for the scientific work on site. 
(orig.). 


26390 (CONF-9005377-, pp. 50.1-50.23) Theoretical and ex- 
perimental study on solar cell use for irrigation. Fett, F.N. 
(Siegen Univ. (Gesamthochschule) (Germany, F.R.). Inst. fuer En- 
ergietechnik); Mueiler, P.; Mueller, S. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 0328716A. From 
BMFT status seminar: Photovoltaics '90; Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI: = (US Sales Only). 

A photovoltaic plant including pumping and piping systems was 
set up and put into operation at the Institute of Energy Engineering 
for the purpose of running experiments to study pumping systems 
powered by direct and alternating current. Measurement recordings 
were made with reference to the EC guidelines for monitoring pho- 
tovoltaic systems. Studies of drip irrigation systems and the 
corresponding plant cultivation applications are under way at the 
Institute of Energy Engineering and the Pfalzwerke AG's photo- 
voltaic irrigation plant at BASF's agricultural experimentation station 
in Limburgerhof. The article reports on the present status of the ex- 
periments and the preliminary work on mathematical simulation of 
the total system. (orig.). 


26391 (CONF-9005377-, pp. 52.1-52.8) Combining photo- 
voltaic elements with wide-span, lightweight, plane 
load-bearing structures. Kugel, H. (MWB Messwandler-Bau AG, 
Bamberg (Germany, F.R.)); Pauli, H.; Seifert, F.; Schmidt, H.; 
Wecker, H. Forschungszentrum Juelich GmbH (Germany). Projekt- 
traeger Biologie, Energie, Oekologie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1990. 81 1p. (In Ger- 
man). Contract BMFT 0328920A. From BMFT status seminar: 
Photovoltaics '90; Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OSTI; 
NTIS (US Sales Only). 

The study is intended to find out on the basis of a large proto- 
type what techniques are needed to replace the conventional 
support stands for solar panel arrays, consisting of frames and 
legs, by placing solar modules in rope nets-or on large areas of 
stretched plastic membranes. A synthesis of design and function is 
to be developed which will make energy generation possible while 
providing protection against exposure to the weather and aesthetic 
architectural design. (orig.). 


26392 (CONF-9005377-, pp. 53.1-53.12) Development and 
experimental validation of simulation methods for electric 
power supply systems based on renewable energy sources. 
Luther, J. (Okdenburg Univ. (Germany, F.R.). Fachbereich 8 - 
Physik); Schumacher-Groehn, J.; Trieb, F. Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1990. 811p. (in German). Contract BMFT 
03E8649A. From BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OST; NTIS (US Sales Only). 





Computerised simulation of the behaviour of regenerative energy 
supply systems is increasing in prominence. for instance in system 
design and the analysis of critical system states. Two kinds of pro- 
grammes are needed for this purpose. one of which is the simple 
fast-running programme tailored to specific applications, the other 
is a very precise, highly flexible programme package largely cor- 
roborated by experimental data (the latter can be used to validate 
the simpler programmes, for example). The INSEL simulation sys- 
tem developed by us falls mainly into the second category 
Modelling comprises the following components: photovoltaic gener- 
ator, wind energy converter. motor/generator unit, lead battery 
electrolytic cell, fuel cell. H2/Oz compressed gas storage unit, 
control, converter, consumer unit, treatment /synthesis of meteoro- 
logical time sequences. (orig.). 


26393 (CONF-9005377-, pp. 55A.1-55A.22) Photovoltaic en- 
ergy supply to small-scale and medium-sized appliances. 
Heydenreich, W. (Fraunhofer-institut fuer Solare Energiesysteme 
(ISE), Freiburg im Breisgau (Germany, F.R.)); Kaiser, R.; Roth, W.; 
Schmid, J.; Steinhueser, A. Forschungszentrum Juelich GmbH 
(Germany). Projekttraeger Biologie, Energie, Oekologie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany) 
1990. 811p. (In German). Contract BMFT 0328689A. From BMFT 
status seminar: Photovoltaics '90; Bad Neuenahr (Germany); 2-4 
May 1990. In Program energy research and energy technologies. 
Status report 1990. Photovoltaics. Order Number DE91523364. 
Source: OST!; NTIS (US Sales Only). 

Possible decentralisation of the use of solar energy makes the 
use of photovoltaics to supply electricity for medium and low pow- 
ered appliances very attractive. Moreover, photovoltaic energy is 
already the cheaper source of power for this performance range in 
many cases. Because there is no need for power connection cab 
les or replacement batteries, the appliances have a wider range 
and are easier to handle. Against this background, ISE began work 
on the project entitled "Photovoltaic power supply for medium and 
low powered appliances’. There are two main objectives for the 
project: (a) to develop solar power units as an alternative electricity 
source for appliances hitherto supplied in other ways, and to de- 
velop new appliances for which there is no alternative to solar 
energy; (b) to expand the market for solar cells. Furthermore, small 
and medium sized firms were to be enabled to get in and open up 
this innovative market. (orig.). 


26394 (CONF-9005377-, pp. 55B.1-55B.10) Implementation 
of a program for promoting photovoltaic compact systems. 
Pigorsch, W. (Institut fuer Solare Energieversorgungstechnik e.V. 
(ISET), Kassel (Germany, F.R.)). Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1990. 811p. (In German). Contract BMFT 0329003A. From 
BMFT status seminar: Photovoltaics ’90; Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI; NTIS (US Sales Only). 

Under this project, various systems oriented developments for 
solar power supply units are to be initiated, launched, carried 
through together with various partners and intensively supported. 
Ideas are to be put into practice, component developments stimu- 
lated, tests and laboratory studies done and prototypes built, all 
this as unbureaucratically and as directly as possible. Electric out- 
put of the units range from a few watts to around 1kW and are 
grouped together under the heading ‘Photovoltaic Compact Sys- 
tems’ due to their frequently high technical complexity in 
conjunction with integration into an appliance or system. The devel- 
opment of actual appliances helps to expand the availability of 
system components. As well as providing specific information and 
promoting technology transfer, this will improve the opportunities 
for using solar energy. As well as developing new photovoltaic 
products, existing system components will be reviewed under the 
project with a view to possible marketing. (orig.). 


26395 


(CONF-9005377-, pp. 56.1-56.8) The Federal pro- 
gram tor promoting photovoltaic solar energy conversion 
systems. Menzen, G. (Forschungszentrum Juelich GmbH (Ger- 
many, F.R.). Projekttraeger Biologie, Energie, Oekologie (BEO)). 
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Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie. Energie. Oekologie: Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). 1990. 811p. (In German). From 
BMFT status seminar: Photovoltaics '90: Bad Neuenahr (Ger- 
many); 2-4 May 1990. In Program energy research and energy 
technologies. Status report 1990. Photovoltaics. Order Number 
DE91523364. Source: OSTI: NTIS (US Sales Only). 

On October 28, 1986. the Federal Ministry of Research and 
Technology (BMFT) announced the program entitled ‘Funding for 
photovoltaic solar energy plants’. The five-year program has the 
following objectives: It is to demonstrate German achievements in 
the field of solar technology, particularly in the development of solar 
cells/solar arrays and applications and systems engineering. It is to 
contribute towards improving systems and applications engineering. 
It is to provide documentation concerning service and maintenance 
costs. Funding will be made available under the program to sup- 
port the construction and testing of grid-linked or stand-alone 
photovoltaic solar energy plants in the Federal Republic of Ger- 
many. Funding will amount to between 30% and 50 % depending 
on the size of the plant. and it will be possible to accumulate this 
and other public subsidies, bonuses and funding. (orig.). 


26396 (CONF-9005377-, pp. 57.1-57.15) Projecting and im- 
plementation of a measuring and documentation programme 
tor photovoltaic demonstration plants (MUD programme). Anon. 
Forschungszentrum Juelich GmbH (Germany). Projekttraeger Bi- 
ologie, Energie, Oekologie: Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990. 811p. (In German). Contract 
BMFT 0328869A. From BMFT status seminar: Photovoltaics '90; 
Bad Neuenahr (Germany); 2-4 May 1990. In Program energy re- 
search and energy technologies. Status report 1990. Photovoltaics. 
Order Number DE91523364. Source: OSTI; NTIS (US Sales Only). 

Between 1988 and 1992, a monitoring and documentation pro- 
gram under the BMFT funding project in the field of photovoltaics 
will be carried out in parallel to the erection of about 30 PV demon- 
stration plants. The first consideration is to have a standardised 
measuring concept for collecting and evaluating data from the indi- 
vidual and very different plants. Over and above this standard 
measuring programme, a number of different scientific institutes 
have been given specific tasks in the monitoring of measurements 
from selecting plants. The scientific and engineering objectives of 
the overall project are: Optimisation of PV system engineering; Im- 
provement of PV applications engineering; Engineering and 
Management documentation on the plant. The Monitoring and Doc- 
umentation (MuD) program thus makes a direct contribution to the 
improvement of opportunities for the utilisation of solar energy sys- 
tems. (orig./ORU). 


26397 (CONF-9005377-, pp. 58.1-58.10) Photovoltaic power 
supply in autonomous systems. Bopp, G. (Fraunhofer-institut 
fuer Solare Energiesysteme (ISE), Freiburg im Breisgau (Germany, 
F.R.)); Schmid, J. Forschungszentrum Juelich GmbH (Germany). 
Projekttraeger Biologie, Energie, Oekologie; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1990. 811p. (in 
German). Contract BMFT 0328998A. From BMFT status seminar: 
Photovoltaics '90; Bad Neuenahr (Germany); 2-4 May 1990. In 
Program energy research and energy technologies. Status report 
1990. Photovoltaics. Order Number DE91523364. Source: OST]; 
NTIS (US Sales Only). 

As well as elaborating problem solutions for the fitting of photo- 
voltaic generators into building structures with due consideration for 
aesthetic, electrical, safety engineering and licensing aspects, infor- 
mation is systematically compiled concerning the performance and 
operational behaviour of components such as solar cells, charging 
regulator and inverter. The system behaviour of plant components 
for typical application cases and the strategies for optimum opera- 
tional management are identified in laboratory experiments under 
realistic conditions. As the choice of consumer unit is a major influ- 
ence factor on the success of a photovoltaic energy supply, the 
energy saving devices commercially available such as lamps, re- 
frigerators, washing machines and dishwashers are identified and 
listed. If necessary, study will be made in co-operation with the 
manufacturers of such devices as to possible potential for even 
greater energy efficiency. These problems are to be tackled within 
the framework of the project in co-operation with suitable partners 
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from industry and institutions. Parallel to this project. the Dorft- 
mueller company from Stuttgart will install a photovoltaic power 
supply system for 13 actual ‘island’ houses. The ISE will make the 
expertise coverd by the project available for the scheme and will 
be involved in the planning and design of the 13 island systems 
(orig./ORU). 


26398 (ETDE/JP-mf-1513221, pp. 144-146) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (development of the electric energy storage equip- 
ment used for the photovoltaic power generation (high 
efficient charging lead battery)). New Energy Development Orga- 
nization, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 
NEDO annual summary of studies. (2).: Technology development 
on solar energy, fuel and energy storage, alcoho! and biomass. 
Order Number DE91513221. Source: OSTI: NTIS (US Sales Only) 

This paper discusses the enclosed lead battery which enables 
the efficient charging/discharging. The elements of the battery, 
such as long-life positive plates, and their cost reductions are stud- 
ied. The composition of battery, which enables a little internal 
impedance, is studied. Many thin positive plates make the appar- 
ent air density low, and they enable the effective charging. The 
copper current collectors make IR drop less and reduce the weight 
to one third. The resistance between the cells of the mono-block 
type battery makes the charging performance worse. Therefore, 
the bipolar type plates, which also play the role of the bulkhead be- 
tween the cells, improve the charging voltage. But the efficiency of 
its active material is low. As for the cost reduction, it decreases the 
material cost to the half to change the material of the separators to 
the powder. The thermal junction between the ABS-resin battery 
case and the cap decreases the working time to about one third. 
The optimum condition of the junction is about 3000-8000 centi- 
grade * second. 2 figs. 


26399 (ETDE/JP-mf—1513221, pp. 147-151) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (development of the electric energy storage equip- 
ment used for the photovoltaic power generation (deep 
discharging type lead battery)). New Energy Development Orga- 
nization, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 
NEDO annual summary of studies. (2).: Technology development 
on solar energy, fuel and energy storage, alcohol and biomass. 
Order Number DE91513221. Source: OSTI; NTIS (US Sales Only). 
To develop the enclosed lead battery which can be deeply dis- 
charged, this paper examined the material and the structure of the 
electrode group. The small prototype cell is made for the experi- 
ment, and its qualification test is conducted. The evaluation points 
are the long lifetime, the low cost, and the simple production pro- 
cedure. The increase of the tin in the lead-calcium-tin alloy is 
proved to improve the corrosion resistance, but brings less produc- 
tivity. The decrease of the capacity becomes the least when the 
conductive material of the whiskers state is added to the negative 
electrode by 1%. As for the structure of the positive electrode, the 
clad type plate, which loses the less active material, is proved to 
be suitable for the lead battery. The gel method, which is adding 
SiOz to the electrolyte, is proved to be best for soliditying the elec- 
trolyte. The more SiO. is added and the more weight the sulfuric 
acid has, the faster the liquid gels. Considering these results, the 
100 Ah class closed cell is developed, and two types of the cycle 
tests are conducted for the study of the electrode group. 2 figs. 


26400 (ETDE/JP-mf—1513221, pp. 152-156) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (development of the electric energy storage equip- 
ment used for the photovoltaic power generation (redox 
battery)). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (in Japanese). In 1989 NEDO annua! summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper reports the factors of the improvement of the redox 
battery, and proposes determination of the basic policy of its de- 
sign. The temperature characteristics of the electrolyte and the 
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material of the electrode are studied. too. At first. the small cell 
equipment is made for the charging/discharging experiment, which 
aims at the improvement the stack. As the result of the experiment. 
the fitting method and the rubber rings are adopted to be the struc- 
ture between cells of the prototype battery. This structure saves the 
assembly time and improves the reliability of the seal. The aspect 
ratio of the electrode is 1 VS 1. The iron chip is adopted as its re- 
balance system. As for the electrolyte, the deeply-charged chrome 
liquid becomes crystallized under 5 centigrade, but the other elec- 
trolytes make no trouble. As for the material of the electrode, the 
conductivity changes linear to the temperature. Considering these 
two points, the electrolyte is to be kept over 10 centigrade. 3 figs. 


26401 (ETDE/JP-mf-1513221, pp. 157-161) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (development of the electric energy storage equip- 
ment used for the photovoltaic power generation (long-lived 
type hydrogen battery)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).:_ Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper examines the hydrogen adsorbing alloy and the 
manufacturing process of the negative electrode, aiming at the de- 
velopment of the hydrogen battery with the long cycle life. As for 
the study of the hydrogen adsorbing alloy, many kinds of elec- 
trodes of different composition are made mainly of MnNis alloy, 
and the initial discharge capacities are measured. Based on this 
result, the alloy with the large discharge capacity is chosen, and 
the cycle life test is conducted. The depth of discharge is set to be 
80%. The test result reveals that the remarkable degradation of the 
characteristics does not occur within 500-time discharges. As for 
manufacturing process of the negative electrode, this paper exam- 
ines the method in which the alloy powder is pasted and formed 
with the solvent containing the binding agent. When the polyviny! 
alcohol is used as the binding agent, one of the low density indi- 
cates the good initial characteristics. When the styrene-butadiene 
synthetic rubber is used as the binding agent, the high density 
brings a small initial capacity. But its discharging capacity increases 
byrepeating the cycles. It is necessary to study the one with the low 
density of the styrene-butadiene synthetic rubber. 2 figs., 2 Tabs. 


26402 (ETDE/JP-mf-1513221, pp. 162-165) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (development of the electric energy storage equip- 
ment used for the photovoltaic power generation (high-rate 
type hydrogen battery)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper proposes the method of improving the negative elec- 
trode pertormance and the assembly technology of the large 
nickel-hydrogen battery aiming at the development of the better hy- 
drogen battery. As for the improvement of the negative electrode 
performance, this paper examines the MnNiz alloy to be used as 
the materia! of the hydrogen adsorbing alloy for the large soiar 
cells. The study reveals that the alloy which has nonstoichiometric 
composition has the better electrochemical capacity than the one 
of stoichiometric composition. The capacity of the former is better 
than the latter by 5% at 40 centigrade, and 10-30% at 80 centi- 
grade, under the 2 atm hydrogen pressure. This result indicates 
the alloy of nonstoichiometric composition is suitable for the alloy 
of the solar cells. As for the assembly technology of the large 
nickel-hydrogen battery, it is ascertained that making the positive- 
negative polar quantity ratio over 2.0 can depress the internal 
pressure of the battery under 2 atm even when the temperature of 
the cell is 80 centigrade. This characteristic is good for the com- 
mercialization. Based on these results, the primary designs of the 
electrode, the case, and the current collecting method are con- 
ducted. This design reveals that the 100Ah class battery with the 1 
liter internal volume is possible by welding the current collecting 
electrode to the positive and negative electrode terminals. 3 figs. 





26403 (ETDE/JP-mf-1513221, pp. 166-170) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (research on the test and evaluation methods of 
the peripheral equipment). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper discusses the universal test and evaluation methods 
of the peripheral equipment which is an element of the photovoltaic 
power generation system. The test equipment for the inverter and 
the battery is improved. The validity of the test and evaluation 
methods is checked by using the improved test equipment. As for 
the battery test equipment, the charging/discharging test circuits 
are reinforced. This improvement enables the short-period perfor- 
mance test of the battery ‘ s basic characteristics; such as the |-V 
characteristics, the overcharging/overdischarging performance, and 
the lifetime. As for the inverter test equipment, the software is rein- 
forced, and the high-precision performance test becoes possible. 
The test operation of this equipment is successful, and its funda- 
mental functions for the performance test are proved to be 
sufficient. Actually applying this equipment, the stationary charac- 
teristics test method, which is important as the performance 
evaluation method of the inverter, is completed. 4 figs., 1 tab. 


26404 (ETDE/JP-mf-—1513221, pp. 171-175) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (demonstration studies on the interconnected 
power control system). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper examines the technology for the commercialization of 
the interconnection system of the small optical power generation 
systems and the existing electric power system. The theme is the 
effect of 100 small optical power generation systems, in the 
interconnecting operation state, on the operating method of the dis- 
tribution line and on the protection coordination characteristics. As 
the result of the grounding failure test of the high voltage distribu- 
tion line, the failure is proved to interfere the circuit re-closing 
operation, in case the optical power generation system operates in 
the reverse charge. As the result of the high voltage distribution 
line short-circuit failure test, the failure current from the optical 
power generation equipment decreases the failure current from the 
feeder terminal in case the short-circuit resistance is high and the 
failure current is near the threshold value. To prevent the reverse 
charging, this paper discusses three methods:the method to detect 
the change of the distribution line voltage harmonics, the method 
to set the condenser load, and the method to detect the unbalance 
of the three-phase voltage and the phase. It is ascertained that the 
control of the inverters becomes disturbed when the rush voltage 
decrease is about 60%. 


26405 (ETDE/JP-mf—1513221, pp. 176-180) Development of 
the technology for the cmmercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (development of electric power conversion equip- 
ment used for photovoltaic power generation (high frequency 
insulation type 3kw class equipment used for the systems in- 
terconnection)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop the electric power conversion system supposing the 
small interconnection such as the home use, this paper discusses 
the main circuit, control and the protection method regarding vari- 
ous high frequency insulation methods. The basic specifications 
are determined and the first prototype equipment is manufactured. 
Many insulation methods are studied as the candidate for the pro- 
totype model. The resonance type has high efficiency, but the 
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condenser and the reactor for the resonance circuit are indispens- 
able and cannot be small-sized. So the prototype model adopts the 
inverter and half bridge straightening method. To make the equip- 
ment small, cheap, and efficient, the optimization of the insulting 
transformer and the reactor is necessary. The prototype model is 
designed and manufactured. The number of parts increases to 
156%. but the volume decreases to 48% and the weight decreases 
to 68%, compared to the usual commercial cycle rupture method. 2 
figs., 2 tabs. 


26406 (ETDE/JP-mf—1513221, pp. 181-185) Development of 
the technology tor the commercialization of the photovoltaic 
power generation system.: Development of the peripheral 
technology (research on the test and evaluation methods of 
the peripheral equipment). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper discusses the universal test and evaluation methods 
of the peripheral equipment which is an element of the photovoltaic 
power generation system. The test equipment for the inverter and 
the electric battery is improved. The validity of the test and evalua- 
tion methods is checked by using the improved test equipment. As 
for the battery test equipment, the charging/discharging test circuits 
are reinforced. This improvement enables the short-period perfor- 
mance test of the battery ‘ s basic characteristics; such as the I-V 
characteristics, the overcharging/overdischarging performance, and 
the lifetime. As for the inverter test equipment, the software is rein- 
forced, and the high-precision performance test becomes possible. 
The test operation of this equipment is successful, and its funda- 
mental functions for the performance test are proved to be 
sufficient. Actually applying this equipment, the stationary charac- 
teristics test method, which is important as the performance 
evaluation method of the inverter, is completed. 4 figs., 1 tab. 


26407 (ETDE/JP-mf—1513221, pp. 186-191) Development of 
the technology tor the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the 
stand-alone and dispersed system (electric power supplying 
system for the isolated island)). New Energy Development Orga- 
nization, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 
NEDO annual summary of studies. (2).: Technology development 
on solar energy, fuel and energy storage, alcohol and biomass. 
Order Number DE91513221. Source: OSTI; NTIS (US Sales Only). 
To develop the economical photovoltaic power generation system 
whichis easy in maintenance, this paper discusses the optimum 
system configuration and the operation control by using the 
demonstrative plant. As for the optimum system configuration, the 
interconnection reactances are increased and the control method 
suppressing overcurrents, which is enforced by the voltage distur- 
bance, is improved. In the loading test, there is no protection stop 
at the test of 5 x 45 kW high output operation. Therefore, it is an- 
ticipated that no protection stop by the system voltage disturbance 
will occur in the following demonstrative operations. As for the sys- 
tem operation technology, the parallel operation of 200 kW system 
and the diesel electric power generation (DG) are studied by the 
characteristics data from the real operation. The annual! suppie- 
mentary electric power quantity is about 171.6 MWh. By system 
operating control, the loading rate of DG is increased. The mean 
loading rate in winter is not decreased as low as suggested. Con- 
sequently, the fuel consumption can be saved. 3 figs., 1 tab. 


26408 (ETDE/JP-mf—1513221, pp. 192-196) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the stand 
alone and dispersed system (multi-hybrid type electric power 
generation system)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper proposes the multi-hybrid type electric power genera- 
tion system technology which is high reliable and high efficient and 


ERA Vol. 16, No. 10 127 





14 SOLAR ENERGY 
1406 Photovoltaic Power Systems 


can be useful even in the disaster. Therefore, this paper discusses 
the meteorological data and the operation data of the photovoltaic 
and small hydraulic electric power generations, when combined 
with the existing power sources. As the result of the data analysis 
of the photovoltaic power generation system, the estimation equa- 
tion of the module temperature in the day light is developed: Tim = 
T + 2.97 * Is — 4.52, where Tim is the module temperature of the 
solar radiation (centigrade), Is is the daily accumulated amount of 
the solar radiation (kWh/m2* day), and T is the daily mean atmo- 
spheric temperature (centigrade). Because the designed electric 
power load (12kW) is different from the measured one (9.7kW), the 
part of the loading circuit is changed to be equal to the design. 
This change improved the inverter efficiency from 88.3% to 88.9%. 
When the volcanic ash decreases the output, the solar cell wash- 
ing equipment is installed. As for the small hydraulic power 
generation system, the test procedures are examined by the FTA 
(Fault Tree Analysis) method, which is to be the standard of the 
maintenance and the inspection in and after 1990. 6 figs. 


26409 (ETDE/JP-mf—1513221, pp. 197-202) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the 
stand-alone and dispersed system (dispersed system which 
works when overloaded)). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper proposes the commercialization technology for the 
dispeised system which combines the photovoltaic power genera- 
tion system and the existing diesel power generator. This dispeised 
system is planned to be used in the isolated island or in other 
isolated places. This paper discusses the optimum system configu- 
ration for the isolated island, and examines the field test results. As 
for the system configuration, it is ascertained that by interruption of 
the interconnected power system stops the operation of the photo- 
voltaic power system the system interconnected operation of two 
demonstration houses, which use the photovoltaic power genera- 
tion without battery. Therefore, the safety of this system is verified. 
In the field test, some points are revealed. The azimuth and the in- 
clination angle of the solar cell array make the difference between 
the electric powers of two houses. This difference does not occur 
when the solar radiation is low, but but becoms apparent when the 
radiation is high. The peak of the power changes in accordance 
with the azimuth of the solar celi array. This difference is caused 
by the difference in amount of the direct solar radiation. 4 figs. 


26410 (ETDE/JP-mf-1513221, pp. 203-206) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the 
stand-alone and dispersed system (research on the technical 
task of the raising system using the photovoltaic power 
generation as the electric power)). New Energy Development Or- 
ganization, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 
NEDO annual summary of studies. (2).: Technology development 
on solar energy, fuei and energy storage, alcoho! and biomass. 
Order Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper reports the raising system using electric screen 
method which is powered by the photovoltaic power generation sys- 
tem. The status, of development for movement control of aguatic 
ecosystem, the examples of the system configuration, the opera- 
tion method, and the effect on environment of the raising system 
are discussed. The example of porgies reveals that the behavior of 
the fishes can be perfectly controlled by the intermittent electricity, 
if employing the migration and the learning effect of the screen. in 
case of a red sea bream This method ccan be applied to the large 
portion of the fishes such as the flatfish, the prawn, the sea urchin, 
and the ear shell. The rate of the incubation and the rate of the de- 
formation did not get worse. The optimum sea conditions for the 
raising system are abundant natural food and sufficient circulation 
of the seawater. The power necessary to the electric screen is de- 
termined by the sea conditions such as the electrical resistance 
and the temperature of the seawater, and the sea level. The 80% 
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cost of the raising is for the food and the fry. The cost of electricity 
is 2% when using the commercial power, and the cost of the equip- 
ment will become 10% and more even when using photovoltaic 
power generation system. Therefore, this business is payable. 


26411 (ETDE/JP-mf—1513221, pp. 207-211) Development of 
the technology for the commercialization of the photovoltaic 
power generation.: Development of the photovoltaic power 
generation utilization system (development of the stand alone 
and dispersed system (wind power generation hybrid system - 
the application to the mountain hut)). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 
1989 NEDO annual summary of studies. (2).: Technology develop- 
ment on solar energy, fuel and energy storage, alcohol and 
biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

This paper proposes the hybrid system of the photovoltaic and 
wind power generations, aiming at supplying the economical and 
stable power to the mountain hut. This paper discusses its loading 
condition, and the demonstrative plant is manufactured and in- 
stalled. Its operation is also examined. As for the loading condition, 
the load increased last year, and the number of circuits is increased 
from 3 to 4. The demonstrative plant is installed at Mt. Hakuba. 
The charging/discharging control boards, which have two systems 
for the solar cells and one system for the wind power, are installed. 
The stand-alone meteorological measurement equipment, using the 
solar cells and the accumulator, is installed, too. The measured 
wind speed from April till September is 4.6 - 7.4 meter per second, 
which is near to the design value. The thunderbolt alarm equip- 
ment is also installed, and the operation began. In future, it is 
important to study the operation of this alarm system, taking the 
special location of this system into account. 3 figs., 3 tab. 


26412 (ETDE/JP-mf—1513221, pp. 212-216) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the 
stand-alone and dispersed system (wind power generation 
hybrid system - the application to the irrigation load)). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

To use as the power source of the irrigation pumping, the hybrid 
system, using the photovoltaic and wind power generations, is 
studied. The test plant is constructed. In 1989, the detailed design 
of the system components, the construction of the test plant, the 
adjustment of the total system and the test operation, the collection 
and the analysis of the meteorological data, and the acquisition of 
the construction permission, are carried out. This system is com- 
posed of the 27.54 kW photovoltaic power generation equipment, 
the 5kVA wind power generation equipment, the controller, the DC/ 
AC converter, 4 pumps with the rated power of under 7.5-3.7kW, 
and the measurement equipment. The operating data using the 
demonstrative plant will be collected in future. From the simulation 
based on the measured meteorological data; it seems possible to 
pump 200 m® water a day, which is a targit value. 2 tabs. 


26413 (ETDE/JP-mf-1513221, pp. 223-227) Development of 
the technology tor the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the stand- 
alone and dispersed system (electric power supplying system 
for the large agriculture plant)). New Energy Development Orga- 
nization, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 
NEDO annual summary of studies. (2).: Technology development 
on solar energy, fuel and energy storage, alcohol and biomass. 
Order Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To supply the electric power to the large agricultural plant under 
the severe natural condition, the demonstrative plant of the electric 
power supplying system using the photovoltaic power generation 
system is installed. This plant is composed of the first system with 
200kW solar cells and the second system with 100kW solar cells, 
totaling up to 300kW. This plant is also equipped with the dummy 





load which is equal to 10 culture houses. In 1989. the trial opera- 
tion, the adjusting test of the first system, and the manufacturing 
and installation of the second system were made. This report gives 
the data obtained from the trial operation of the power system from 
June 1989 to March 1990. These data contain the data such as the 
power generation efficiency of the solar cells. the battery efficiency 
the DC/AC converter efficiency, and the changing state of operating 
condition in a day. These are used as the reference data for study- 
ing more efficient load and charge control methods. 2 figs.,1 tab 


26414 (ETDE/JP-mf—1513221, pp. 228-232) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the 
Stand-alone and dispersed system (disaster protection sys- 
tem)). New Energy Development Organization, Tokyo (Japan). Oct 
1990. 643p. (In Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and _ biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper examines the photovoltaic power generation system 
used as the electric power source in the disaster. This system 
supplies the necessary electric power to the disaster protection in- 
formation transfer system. Its purpose is the transfer of the status 
and the escape guide for the disaster. The study on this theme 
began in 1989. In 1989, the optimum system configuration was ex- 
amined, and the operating method was studied, and the trial 
system was designed and manufactured. As the actual examina- 
tion items for optimizing the system configuration, This paper 
examines the following three points: the necessary power for the 
daily life and for the disaster, the antiseismic structure for the 
450gal earthquake, and the solar cell array to install in the down- 
town area. Because the solar cell array installed in the downtown 
area are frequently equipped with the outdoor unit of the air condi- 
tioning equipment, its waste heat, noise, and appearance must be 
studied. The trial system is installed in the Shizuoka earthquake 
disaster protection center. This system has the 15.6kW solar cells, 
and the 5m * 2m display equipment as a load. 3 figs., 1 tab. 


26415 (ETDE/JP-mf-1513221, pp. 233-235) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (Research on the applied 
system (research on the integrated analysis of the applied 
systems)). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (In Japanese). In 7989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcoho! and _ biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

To supply the reference documents to the general users who 
plan, design, construct, operate and maintain the photovoltaic 
power generation system, the system introduction guide is pub- 
lished. The several kinds of guides have been published since 
1986. In 1986, the guide for the photovoltaic power generation sys- 
tem for the personal housing and the apartment was published. In 
1987, the guide for the photovoltaic power generation system for 
the school and the factory was published. In 1988, the guide for 
the stand-alone and dispersed system was published. The intro- 
duction guide published in 1899 presents the stand-alone and 
dispersed system to the general user and is composed of the fol- 
lowing cases: the trend of the photovoltaic power generation 
system, the introduction and the plan of the stand-alone and dis- 
persed system, the hut system, the electric power supplying 
system for the isolated island, the desalination system for the iso- 
lated island, the system used on the sea, the methane gas hybrid 
system, the wood power generating hybrid system, the broadcast 
satellite system,and the tunnel lighting system. 


26416 


(ETDE/JP-mf—1513221, pp. 236-240) Development of 
the technology for commercialization of the photovoltaic 
power generation system.: Research and development of the 
photovoltaic power generation utilization system (Research on 
the utilization system (research on meteorological data for 
construction of the utilization system)). New Energy Develop- 
ment Organization, Tokyo (Japan). Oct 1990. 643p. (In Japanese). 
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In 1989 NEDO annua! summary of studies. (2).: Technology devel- 
opment on solar energy. fue! and energy storage. alcoho! and 
biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

In order to examine and study the necessary meteorological data 
required to investigate the possibilities of constructing a photo- 
voltaic power generation utilization system in Japan, sunlight and 
weather data were collected from countries around the world, com- 
pared to Japanese sunlight and weather data, and analyzed. First, 
data from each country were collected through field surveys in 
America and attendance at the IEA Task 9 conference. From this, 
we arranged the data necessary for the investigation of photo- 
voltaic power generation: amount of solar radiation duration of 
sunshine and temperature. The data will collected from 430 spots 
in Northern, Central and South America but only the duration of 
sunshine was collected from many regions in Central and South 
America. A preliminary investigation was made on how to compare 
and analyze the sunlight and weather data from North, Central and 
South America and the data from Japan. As a result, it was found 
that in order to compare the sunlight-weather regions from the 
viewpoints of utilizing various photovoltaic power generation 
systems, the joint use of 2 indexes was appropriate: the yearly av- 
erage of diagonal plane sunlight, which indicates the amount of 
sunlight, and the variation coefficient (standard variation /yearly av- 
erage) which indicates the seasonal fluctuations. 4 tabs. 


26417 (ETDE/JP-mf-1513221, pp. 241-243) Development of 
the technology for commercialization of the photovoltaic 
power generation system.: Research and development of the 
photovoltaic power generation utilization system (research on 
utilization systems (research on analysis of commercializa- 
tion)). New Energy Development Organization, Tokyo (Japan). Oct 
1990. 643p. (In Japanese). In Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to grasp the commercialization trends concerning photo- 
voltaic power generation utilization systems, to reflect them, and to 
support commercialization research, an analysis of potential fields 
of utilization, an investigation on economic evaluations and a sur- 
vey on technological trends were made. In the analysis of potential 
fields of utilization, utilization for remote regions where energy 
costs are high and utilization in disaster prevention which is so- 
cially demanded were investigated. In remote regions like mountain 
huts, where fuel transportation costs are high, there are high possi- 
bilities for the wide spread use of photovoltaic power generators. 
However, business hours are short and yearly spreading ratios are 
low. An economic evaluation for a mountain hut shows that ff 1 liter 
of fuel costs 220 yen, photovoltaic power generators could cut into 
half the electricity generating costs in half a year. If the business 
hour was extended by 2 months, installation would still be prof- 
itable even when the price of fuel is 160 yen. An investigation on 
technological trends shows that there is an increasing interest in 
photovoltaic power generation in Europe and that there are seen 
much research and development, and wide-spreading of system 
connecting systems. 


26418 (ETDE/JP-mf-1513221, pp. 244-250) Development of 
the technology for commercialization of the photovoltaic 
power generation system.: Research and development of the 
centralized photovoltaic power generation utilization system 
(research and development of the centrally organized photo- 
voltaic power generation system). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 
1989 NEDO annual summary of studies. (2).: Technology develop- 
ment on solar energy, fuel and energy storage, alcohol and 
biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

in order to establish the centrally organized photovoltaic power 
generation system technology, operational research, general evalu- 
ation and model system planning for a 100kKW system were 
conducted. Evaluation of the system structure showed that when 
simulating the conditions required for steady output operation, a 
battery capacity of around 22000kWh and a charge-discharge con- 
trol system capacity of around 400kW were necessary. Also, to 
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obtain the limit power generation to supply a constant load. an in- 
verter capacity and an electricity-storage device passing capacity 
larger than the load capacity. a solar battery capacity 10 to 15 
times the 24 hour average of the load. and an electricity-storage 
device capacity equivalent to 3 to 7 days of the load electricity 
amount, etc. Are found out to be necessary. In the evaluation of 
the system operation method. an actual test operation in the steady 
output operation method was only completely successful in the out- 
put upper-lower limit mode 35% of the time. This was due to the 
lack of passing capacity of the charge-discharge apparatus and the 
lack of storage-battery capacity. Even in operations without storage 
batteries, fluctuations in alternating current voltage, which result 
from large fluctuations in photovoltaic power generating output were 
hardly observed. A loss analysis was also conducted. 1 fig. 2 tabs. 


26419 (ETDE/JP-mf-1513221. pp. 308-317) Technical coop- 
eration on solar energy between Japan and Australia, etc. New 
Energy Development Organization. Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy. fue/ and energy storage, 
alcoho! and biomass. Order Number DE91513221. Source: OST]; 
NTIS (US Sales Only). 

The Japanese government conducted technical cooperation on 
solar energy with Australia, France, the United States. West Ger- 
many, Spain and Italy. Investigation and information exchange 
were carried out and research groups were organized. The techni- 
cal cooperation between Japan and Australia included a quality 
test of the solar cell made in Japan and evaluation of the results. 
As one of the international projects of solar energy, the program 
related to IEA solar air-conditioning and hot-water supply was dis- 
cussed in the 8th Task X expert meeting and the 26th execution 
committee. Surveys on a new task (Task X VI) focused on some 
important topics..Concerning the summit working group of the co- 
operative project. the 4th solar energy expert meeting and the 7th 
solar energy congress were held. In addition, investigation on tech- 
nologies of solar energy started in 1989. 


26420 (ETDE/JP-mf—1513221, pp. 318-321) Cooperative pro- 
motion project.: Follow-up cooperation on photovoltaic power 
generation system for a medium scale village. New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 6438p. (in 
Japanese). In 1989 NEDO annua/ summary of studies. (2).: Tech- 
nology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

This follow-up project named “Cooperation on photovoltaic power 
generation system for a midum-scale village” has been established 
and carried out in association with Indonesia as a four-year plan. 
The project has been designed to continue a survey on the system 
as well as to provide training of preservation, maintenance and a 
system design for engineers in the country. A course concerning 
the theory, a basic circuit and application of designing technology 
and components of the system was given twice in the country. In 
Japan the system was evaluated using the data obtained periodi- 
cally by RAM cassettes from the field. In this report monthly results 
of the water pumping system and the village power generation sys- 
tem were analyzed. This project was completed in 1989 and 
suggested the necessity of technologies for prevention of the vil- 
lage power system from leakage current, a ground fault and a 
short circuit on loaded site. 


26421 (UCRL-JC—106588) The status of lightweight photo- 
voltaic space array technology based on amorphous silicon 
solar cells. Hanak, J.J. (Apogee Corp., Ames, IA (USA)); 
Kaschmitter, J.L. Lawrence Livermore National Lab., CA (United 
States). 1 May 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9105232- 
1: 11. space photovoltaic research and technology conference, 
Cleveland, OH (United States), 7-9 May 1991). Order Number 
DE91014985. Source: OSTI; NTIS; GPO Dep. 

Ultralight, flexible photovoltaic (PV) array of amorphous silicon 
(a-Si) has been identified as a potential low-cost power source for 
small satellites. We have conducted a survey of the status of the 
a-Si PV array technology with respect to present and future perfor- 
mance, availability, cost and risks. For existing, experimental array 
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“blankets” made of commercial cell material. utilizing metal foil sub- 
strates. the BOL performance at AMO and 35°C includes total 
power up to 200 W. power per area of 64 W/m* and power per 
weight of 258 W/kg. Doubling of power per weight occurs when 
polyimide substrates are used. Estimated EOL power output after 
10 years in a nominal low-earth orbit would be 80% of BOL. the 
degradation being due to largely light-induced effects (- 10 to — 
15%) and in part (- 5%) to space radiation. Predictions for the 
year 1995 for flexible PV arrays. made on the basis of published 
results for rigid a-Si modules. indicate EOL power output per area 
and per weight of 105 W/m* and 400 W/kg. respectively. while pre- 
dictions for the late 1990s based on existing US national PV 
program goals indicate EOL values of 157 Wim* and 600 W/kg. 
cost estimates by vendors for 200 W ultralight arrays in volume of 
over 1000 units range from $100/watt to $125/watt. Identified risks 
include the lack of flexible, space compatible encapsulant. the lack 
of space qualification effort. recent partial or full acquisitions of US 
manufacturers of a-Si cells by foreign firms, and the absence of a 
national commitment for a long-range development program toward 
developing of this important power source for space. One new US 
developer has emerged as a future potential supplier of a-Si PV 
devices on thin, polyimide substrates. 25 refs., 9 tabs. 


1407 Solar Thermal Power Systems 


26422 (ENET-—8900071/1) Gas receiver for solar high tem- 
perature applications: NEFF-Project No. 126.1 final report. 
Posnansky, M. (Atlantis Energie AG. Bern (CH)); Pylkkaenen, T. 
Bundesamt fuer Energiewirtschaft, Bern (Switzerland). 1990. 18p. 
(In DE,EN). Order Number DE91523100. Source: OSTI; NTIS (US 
Sales Only); ENET, Eltenauweg 29, Bern (CH). 

Feasibility tests with a closed loop volumetric gas receiver devel- 
oped by ATLANTIS ENERGY Ltd, were conducted on the solar 
tower of the Sandia National Laboratories, Albuquerque NM, in 
April/May 1990. The tests demonstrated that it is possible to build 
receivers which are based on a novel ceramic grid absorber con- 
cept for working temperatures in excess of 850 C. Theoretical and 
experimental data allow further to conclude that reasonable efficien- 
cies can be achieved also at radiation levels above 900 kW/m? for 
both open loop and closed loop receiver configurations. Although 
the development of this technology was primarily aimed at provid- 
ing receivers for solar driven chemistry, the near term applications 
may be in the area of CRS power generation (or CRS cogeneration 
of power and heat - e.g. for seawater desalination). (author) figs. 


26423 (ETDE/JP-mf-1513221, pp. 251-255) Development of 
the technology for commercialization of the photovoltaic 
power generation system.: Research and development of the 
photo-thermo hybrid photovoltaic power generation system. 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
643p. (in Japanese). In 1989 NEDO annual summary of studies. 
(2).: Technology development on solar energy, fuel and energy 
storage, alcohol and biomass. Order Number DE91513221. 
Source: OSTI; NTIS (US Sales Only). 

In order to develop a flat hybrid system to position on the roofs 
of personal houses, research through field tests was conducted 
concerning the optimization of the system. Hybrid panel deveiop- 
ment, operational research of the actual system and general 
evaluation were conducted for this purpose. Investigation of the 
hybrid panel developed in 1988 gave the following results: the op- 
erational lifetime of the poly-propylene heat collecting part was 15 
to 20 years, and the evaluation test according to JIS (Japanese In- 
dustrial Standards) also certified that this panel was sufficiently 
commercialized. As a requit of demonstration using an actual sys- 
tem, the general solar energy dependency ratio when normal 
operation was not possible was 80.0%. It was also reconfirmed in 
general evaluations with optinization of capacities of storage batter- 
ies, inverters, etc. that as a method of controlling the system, prior 
hot-water tank heat collecting control can obtain higher solar 
energy dependency ratios than the presently adopted prior heat- 
storage tank heat collecting control. Figure 2 Table 2 


26424 (ETDE/JP-mf-1513221, pp. 256-257) Development of 
the technology for commercialization of the photovoltaic 
power generation system.: Development and research of the 





photo-thermo hybrid photovoltaic power generating system 
(research of utilization technologies). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 
1989 NEDO annual summary of studies. (2).: Technology develop- 
ment on solar energy, fuel and energy storage, alcoho! and 
biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

In order to clarify problems to be solved and factors which 
prevent utilization of photo-thermo hybrid photovoltaic power gener- 
ation systems, and also to organize the schemes for technology 
development, the situation of technology development and utiliza- 
tion fields were investigated. Study on the situation of technology 
development showed that there were only a few examples of ac- 
tual photo-thermo hybrid system usage. However, it was found out 
that research was being conducted on a wide variety of usages: 
from industry to space stations and apartment houses. There were 
also a wide variety of the panels and solar cells which compose 
these systems. An investigation proposed sea-water desalination 
plants, waste water processing plants, drying systems for timber, 
etc. and houses as potential fields of utilization. Technological and 
economical factors which prevent the usage of this system become 
fanorable, affected by the recent energy conditions and ecological 
issues. However, it has also been pointed out that the improve- 
ment of system efficiency and lowering of component apparatus 
production costs is alsorequired. 


26425 (ETDE/JP-mf-1513221, pp. 265-270) Development of 
the technology for commercialization of the industrial solar 
system.: Development of the advanced heat process system 
(development of high-efficiency cost medium temperature 
heat-collectors). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to develop a medium-temperature (90°C) high-efficiency 
low-cost heat-collector, construction and heat-collecting evaluation 
of a 3m long heat-collecting element and a unit incorporating the 
device, and construction and heat-collecting evaluation of a 5m 
long heat-collector were conducted. In the construction of the 3m 
long heat-collector, the results of heat-collecting evaluations con- 
ducted for the 1st prototype element with a glass outer-cover were 
considered, and the black-chrome plating conditions were changed 
on the similarly-shaped 2nd prototype, thus raising the selective 
absorption characteristics to a commercialized level. With this pro- 
totype, a large rise in efficiency was observed especially in the 
high temperature regions. Also, in the construction of a unit incor- 
porating the same element, loss of heat was minimized by using a 
silicon rubber joint to connect the element. An evaluation of the 
heat-collecting amount showed that the unit efficiency at 90°C was 
7 u = 0.53 which was above our goal. The evaluation of the 3rd 
prototype which was a 5m long element showed no significant dif- 
ference from the 2nd prototype, but in a heat-collecting model, 
there was a significance in unitization. 


26426 (SAND-88-2802) Small Community Solar Experi- 
ment #2 module test results. Cameron, C.P. (Sandia National 
Labs., Albuquerque, NM (USA)); Harvey, D.M. Sandia National 
Labs., Albuquerque, NM (United States). May 1991. 101p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE91015647. Source: OSTI; 
NTIS; GPO Dep. 

Under the Department of Energy’s Small community solar Exper- 
iment #2, Power Kinetics, Incorporated, designed and built a solar 
thermal electric power module with a nominal power rating of 50 
kWe, which included a 295-m? point-focus collector, an oil-fired su- 
perheater/boiler, and a reciprocating steam engine. In this report, 
the operation and performance of the module are characterized. 
The system was evaluated in both a hybrid configuration with an 
1900-RPM engine/generator and a solar-only configuration with a 
900-RPM engine/generator. 10 refs., 42 figs., 7 tabs. 


26427 (SERI-TP—250-4256) The Department of Energy’s 
Solar Industrial Program: New ideas for American industry. 
Anderson, J.V.; Hauser, S.G.; Clyne, R.J. Solar Energy Research 
Inst., Golden, CO (United States). Jul 1991. 8p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. (CONF-910801-15: 26. intersociety energy 
conversion engineering (IECE) conference, Boston. MA (United 
States), 3-9 Aug 1991). Order Number DE91002197. Source: 
OSTI; NTIS; GPO Dep. 

As society becomes more and more sensitive to the environ- 
ment, and energy supplies become more scarce, the application of 
solar energy is expanding into new areas. The industrial sector is 
one of the most difficult for solar energy to impact because of its 
technical diversity and economic requirements. However, the op- 
portunities are still abundant. The Department of Energy’s Solar 
Industrial Program is dedicated to advancing the applications of so- 
lar energy in this sector. Research and technology development 
activities are currently focused in three areas: solar process heat, 
advanced materials manufacturing, and destruction of chemical 
wastes. The Solar Energy Research Institute manages these activi- 
ties for DOE with close interactions with other federal agencies, 
private industry, and universities. 7 figs. 
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26428 (ANVESD/TM-15) Open-cycle ocean thermal energy 
conversion surtace-condenser design analysis and computer 
program. Panchal, C.B.; Rabas, T.J. Argonne National Lab., IL 
(United States). Energy Systems Div. May 1991. 53p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE91015973. Source: OSTI; NTIS; 
GPO Dep. 

This report documents a computer program for designing a sur- 
face condenser that condenses low-pressure steam in an ocean 
thermal energy conversion (OTEC) power plant. The primary em- 
phasis is on the open-cycle (OC) OTEC power system, although 
the same condenser design can be used for conventional and hy- 
brid cycles because of their highly similar operating conditions. In 
an OC-OTEC system, the pressure level is very low (deep 
vacuums), temperature differences are small, and the inlet noncon- 
densable gas concentrations are high. Because current condenser 
designs, such as the shell-and-tube, are not adequate for such 
conditions, a plate-fin configuration is selected. This design can be 
implemented in aluminum, which makes it very cost-effective when 
compared with other state-of-the-art vacuum steam condenser 
designs. Support for selecting a plate-fin heat exchanger for OC- 
OTEC steam condensation can be found in the sizing (geometric 
details) and rating (heat transfer and pressure drop) calculations 
presented. These calculations are then used in a computer pro- 
gram to obtain all the necessary thermal performance details for 
developing design specifications for a plate-fin steam condenser. 
20 refs., 5 figs., 5 tabs. 
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26429 (CONF-9005377-, pp. 51.0-51.19) Thermoelectric so- 
lar retrigerator for cold storage of inoculation serum in remote 
hospitals in developing countries. Forschungszentrum Juelich 
GmbH (Germany). Projekttraeger Biologie, Energie, Oekologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many); Technische Univ. Berlin (Germany). Inst. fuer Prozess- und 
Aniagentechnik. 1990. 811p. (In German). Contract BMFT 
0328720A. From BMFT status seminar: Photovoltaics ‘90; Bad 
Neuenahr (Germany); 2-4 May 1990. In Program energy research 
and energy technologies. Status report 1990. Photovoltaics. Order 
Number DE91523364. Source: OST!; NTIS (US Sales Only). 

With the help of a thermoelectric heat pump (Peltier Element), 
heat is extracted from a water tank in the lower part of the refriger- 
ated room by means of an internal coolant circuit, so that ail or 
some of the liquid contained in the tank freezes to ice. This latent 
coolant storage unit in turn keeps the refrigerated room at a con- 
stant temperature of aproximately 4 degrees C. Even if there is no 
power for the pump, this temperature can still be maintained for a 
period of three days providing the ice box was loaded. The heat 
extracted from the water is taken up to a higher level by the heat 
pump by means of an external coolant circuit and fed into a large 
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area of air heat exchanger, which gives it off into the atmosphere 
by means of free convection (i.e. without a fan). The heat transmis- 
sion inside the system is taken care of by gravity-operated coolant 
circuits, which guarantee at the same time that the heat can only 
flow in one direction, which is out of the refrigerated room (thermic 
valve). The auxiliary power required for the thermoelectric heat 
pump is supplied by solar cells. These are directly connected to 
the Peltier Element with no intermediate batteries. (orig.). 


26430 (COO-2829-3) Analysis of the economic potential of 
solar thermal energy to provide industrial process heat: Vol- 
ume 3, Final report. InterTechnology Corp., Warrenton, VA (United 
States). 7 Feb 1977. 842p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CS32829. Order Num- 
ber DE91016107. Source: OSTI; NTIS; GPO Dep. 

This extensive work describes many industrial processes which 
require process heat. Then estimates are made as to what degree 
solar thermal systems could provide this process heat based pri- 
marily on temperature requirements. Some of the many industrial 
processes analyzed are the synthesis of organic chemicals, the 
production of fertilizers, and the production of building materials 
such as bricks, concrete and plaster. Designs of potential solar 
thermal systems to be integrated into industrial processes are pre- 
sented. Nontechnical aspects such as legal and environmental 
issues involved in the development of solar thermal conversion in 
process heat applications are discussed. 226 tabs. (GHH) 


26431 (ETDE/JP-mf-1513221, pp. 217-222) Development of 
the technology for the commercialization of the photovoltaic 
power generation system.: Development of the photovoltaic 
power generation utilization system (development of the 
stand-alone and dispersed system (desalination system using 
the brine water)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcoho] and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This paper discusses the electrodialysis type desalination system 
using the underground brine water with the photovoltaic power 
generation, the demonstrative plant is designed in detail and man- 
utactured. In 1989, the detailed design of the system, the civil 
work, the manufacturing and installation of the equipment, and the 
exmination of the test method are made. This is the stand-alone 
and dispersed system. The part of the electric power generated by 
the solar cells is used in the direct current in the desalination 
system using the brine water. The rest is transformed to the alter- 
native current and used as the power source of the pumps The 
desalination equipment operates automatically switching 4 modes: 
the water-intake desalination operation, the desalination operation, 
the water-intake operation, and the waiting operation. This 
demonstrative plant is composed of the 65kW solar cells, the accu- 
mulator, and the desalination system using the brackish water, 
whose capacity is 200m °. The plant is on Kamisakiyama Street, 
Fukue City, Nagasaki Prefecture. The operating study is scheduled 
to begin when the demonstrative plant is completed. 6 figs.,4 tabs. 


26432 (ETDE/JP-mf-1513221, pp. 271-276) Development of 
technology for commercialization of the industrial solar sys- 
tem.: Development of the advanced heat process system 
(research and development of high-performance insulating 
material). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (in Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and _ biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to develop a high-performance insulating material for im- 
proving efficiency and lowering the cost of storage and 
transportution of heat in solar heat utilization, 4types of insulating- 
material producing techniques were considered. These are 
inter-layer compounds, sol-gel method, white-carbon producing 
method, calcium silicate modification combined with other materi- 
als. Inter-layer compounds and the sol-gel method could not make 
product. like a board. The white-carbon method which was investi- 
gated was one in which sodium silicate reacts with carbon gas. The 
obtained product had a high heat conducting ratio of 0.038kcal/ 
mh°C, but a low bending strength of 1.0kgf/cm*. The combination 
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of calcium silicate and the other 3 methods was also investigated. 
The method which produced the highest quality product was one in 
which modified sodium silicate (pseudo-crystal silica gel) and silica 
gel from the white-carbon method were made into a compound 
(consil), and then dehydrating-press molded. The heat-conducting 
ratio was 0.032kcal/mh°C and bending strength was 5.2kgf/cm?. 
Therefore consil was adopted as a insulating material. 2tabs. 


26433 (ETDE/JP-mf-1513221, pp. 277-284) Development of 
the technology for commercialization of the industrial solar 
system.: Development of the advanced heat process system 
(development of the technology for high-efficiency solar heat 
retrigeration). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to develop a high-efficiency solar heat refrigeration tech- 
nology utilizing the heat of reaction between metal hydrides and 
hydrogen, research of refrigeration materials and refrigeration units 
was conducted. In refrigeration materials, through production and 
investigation of new alloys, a hopeful prospect in developing alloys 
combining rare-earth elements with Ni type elements, Ti type ele- 
ments with Cr type elements was gained. These alloys have 
excellent primary activation and equilibrium properties below tem- 
peratures of — 20 centigrade which are necessary for obtaining 
refrigeration heat. In refrigeration unit technology, insertion of a 
turbulent-flow promoting body into a heating tube and the surface 
processing of the inside of a heat catalyst, which were used to de- 
velop a high heat-conducting heat-exchange device, raised the 
heat-exchange potential of the hydrogen-absorbing alloy vessel to 
15kcaVhr-°C-kg alloy, and a hopeful prospect was therefore gained 
for obtaining the cooling heat at — 20 ° temperature. Ceramic-fiber 
insulators, foam glass and foam urethene were used as insulators 
and as a result, the heat loss coefficients were lowered to around 
0.1kcal/hr- °C-kg alloy. It was also discovered that by controlling 
the flow of heat medium when switching between the refrigeration- 
heat generating process and the regenerating process, the 
sensible-heat retrieving ratio could be raised to 60 - 65%, maintain- 
ing the output level of the refrigeration system. 8figs., 2tabs. 


26434 (ETDE/JP-mf-1513221, pp. 285-286) Development of 
the technology for commercialization of the industrial solar 
system.: Development of the advanced heat process system 
(research of low-cost elemental devices, etc. (examination of 
elemental devices, etc.)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Techology development on solar 
energy, fue! and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

To organize the technological schemes for lowering the costs of 
elemental devices, etc. in industrial solar systems, the factors that 
prevent cost reduction were examined and evaluated, and tech- 
nologies that would lower costs were chosen. The factors that 
prevent the cost reduction of industrial solar systems were divided 
into economical factors (solar radiation, structure, strength, etc.) 
and efficiency factors (energy density, system, control, etc.) and in- 
vestigation and evaluations were carried out for each type. The 
keywords for cost reduction were defined as a. new materials, new 
elemental devices, technology, b. unification, organization, integra- 
tion, c. combined utilization, multi-aspect utilization, multi-function, 
d. practicality, comfortability, usability, e. mono-function, simplifica- 
tion, usage specific, f. policy, system, viewpoint, etc. While dividing 
the factors which would lower costs of elemental devices, etc. into 
elemental technology, devices, materials, unification with architec- 
tual structures, multi-purpose utilization, etc., the factors were also 
divided according to function: heatcollecting parts, heat transport- 
ing parts, heat storage parts, and systems. Performance evaluation 
according to the keywords and information about costs, etc. helped 
choose the problems. 


26435 (ETDE/JP-mf-1513221, pp. 287-289) Development of 
the technology for commercialization of the industrial solar 
system.: Development of the advanced heat process system 
(research of low-cost elemental devices, etc. (investigation on 





application development)). New Energy Development Organiza- 
tion. Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy. fuel and energy storage. alcoho! and biomass. Order 
Number DE91513221. Source: OSTI: NTIS (US Sales Only) 

In order to extend a market of solar systems. techniques re- 
quired for new applications were investigated. In this study the 
scale of the market of the solar systems. the preset state of their 
distribution and promotion were revealed and compared with those 
in foreign countries. New policy for promotion was proposed from a 
viewpoint of financial considerations. that is. reinforcement of eco- 
nomic policy and evaluation systems. information activities. The 
present state and problems of development of the existing solar 
system were examined and techniques required for development of 
new application were documentated. Other techniques utilizing 
photochemical reaction laser. and disposal of environmental con- 
taminant were investigated for their more advanced application 
other than the solar system Based upon this investigation, further 
studies will be carried out concerning development of new applica- 
tion, technique development, advanced utilization of the solar light, 
and alternate energy effect of the solar systems with petroleum 


26436 (SAND-—91-1597C) CAESAR absorber materials is- 
sues. Muir, J.F.; Hogan, R.E.; Tyner, C.E. Sandia National Labs., 
Albuquerque. NM (United States). [1991]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9106242-1: IEA/SSPS task 5 methane 
reforming workshop. Koeln (Germany). 11-13 Jun 1991). Order 
Number DE91015440. Source: OSTI: NTIS: GPO Dep. 

Short communication. REFORMER PROCESSES/solar energy; 
SOLAR ABSORBERS/evaluation; RHODIUM coatings; METHANE; 
SOLAR CONCENTRATORS; EVALUATION; CHEMICAL REAC- 
TORS; CARBON DIOXIDE; CATALYSTS; RHODIUM; COATINGS; 
ALUMINIUM OXIDES 
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Refer also to citation(s) 26436 


26437 (SAND-89-1724) The feasibility of testing NASA’s 
SCAD concentrator on earth. Mancini, T.R. (Sandia National 
Labs., Albuquerque, NM (USA)); Cameron, C.P.; Goldberg, V.R. 
Sandia National Labs., Albuquerque, NM (United States). Jul 1991. 
113p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE91016055. 
Source: OSTI; NTIS; GPO Dep. 

NASA has proposed that the solar concentrator for the manned 
space station, referred to as the Solar Concentrator Advanced De- 
velopment (SCAD) dish, undergo terrestrial testing prior to being 
deployed in space. Because reliable flight concentrator 
performance is so important, independent tests of the SCAD con- 
centrator are needed to demonstrate the offset parabolic concept 
and validate the computer codes needed for predicting concentra- 
tor flux profile and power generating capability. This report 
documents the first phase of a three-phase project to test the 
SCAD concentrator on sun. The three phases of the project are (1) 
Feasibility of On-Sun Testing; (2) Detailed Design and Fabrication 
of Test Fixtures; and (3) Testing and Analysis of Results. The ob- 
jectives of Phase 1 are to evaluate the feasibility of testing the 
concentrator on sun in a terrestrial environment and to determine 
the potential for accurately predicting its performance in space. The 
feasibility study includes: an evaluation of terrestrial structures to 
support and track the concentrator; an assessment of methods for 
protecting the concentrator from the environment when it is not on 
test; the selection of the most feasible support structure and pro- 
tection system; an evaluation of the effects of terrestrial solar 
power levels and sunshapes on the verification of computer codes 
for predicting the on-orbit performance of the concentrator; the de- 
velopment of a preliminary test plan complete with procedures and 
instrumentation; and the development of schedule and cost esti- 
mates for Phases 2 and 3 of the project. 


26438 (SAND-90-7038) Design and cost of the first 
commercial stretched-membrane heliostat. Brown, D. (Solar Ki- 
netics, Inc., Dallas, TX (United States)); Konnerth, A. Ill; Schertz, 
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P.. White. D. Sandia National Labs.. Albuquerque. NM (United 
States): Solar Kinetics. inc.. Dallas. TX (United States). Jul 1991 
146p. Sponsored by USDOE. Washington. DC (United States) 
DOE Contract AC04-76DP0078S. Order Number DE91016870 
Source: OST!: NTIS: GPO Dep 

A complete design of an 50 mz stretched-membrane heliostat 
was developed specifically for the early stages of manufacturing 
The design included mirror-module refinements. drive selection 
pylon and foundation design. and detailing and tracking control de- 
sign. The mirror module and rear structure are highly similar to the 
Mark Il prototype erected at Sandia National Laboratories. Albu- 
querque. 1989. The pylon and foundation consist of a single pipe 
set in a cast-in-place pier as successfully developed at Sandia. 
The unique tracking control uses only commercially available 
industrial control components. Also, all real-time communication re- 
quirements have been eliminated to assure against the most 
common source of malfunctions in previous central receiver fields. 
Control commands are calculated internally to the local controller 
using a polynomial approximation curve fitted to actual sun position 
and adjusted for individual heliostat requirements. Direct material 
costs, in 1990 dollars. were obtained for several different produc- 
tion volumes from material and component manufacturers and 
subassembly subcontractors. Manufacturing costs for a low-volume 
production company are projected to be competitive with glass’ 
metal heliostats. 18 refs., 38 figs., 36 tabs. 


26439 (SAND-—91-7004) Parabolic dish photovoltaic con- 
centrator development. Beninga, K. (Science Applications 
International Corp., San Diego, CA (United States)); Davenport, R.; 
Featherby, M.; Sandubrae. J.; Walcott, K. Sandia National Labs.., 
Albuquerque, NM (United States); Science Applications Interna- 
tional Corp., San Diego, CA (United States). May 1991. 280p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91016868. Source: 
OSTI; NTIS; GPO Dep. 

Science Applications International Corporation (SAIC) and Tacti- 
cal Fabs, Inc. (TFl) have fabricated a prototype parabolic dish 
photovoltaic (PV) concentrator system to demonstrate the function- 
ality of this approach. A 1.5 m diameter parabolic dish was 
fabricated of a polyester/fiberglass composite, with a silvered poly- 
mer reflective surface. An innovative receiver cooling system used 
outward radial flow of cooling water in a narrow passage. This con- 
figuration matches the heat transfer capability of the cooling 
system to the flux profile on the PV receiver, minimizing tempera- 
ture variations across the receiver. The photovoltaic cells used in 
the system were a new, TFi-proprietary design. Interleaved con- 
tacts form a bi-polar, rear-contact cell configuration. Because of the 
electrical contacts are made on the rear of the cells, cells can be 
close-packed to form receiver arrays of arbitrary shape and size. 
Optical testing of the dish concentrator was performed by SAIC, 
SERI, and Sandia National Labs. The dish concentrator, designed 
for solar thermal applications, had a tight focal spot but exhibited 
flux non-uniformities away from the focal plane. Thermal testing of 
the receiver cooling system was performed with excellent success. 
Single PV cells, 4-cell blocks, and 144-cell receiver modules were 
built and tested. The cells successfully demonstrated the TF de- 
sign concept, but due to cell processing problems their efficiency 
was very low. Sources of the processing problems were identified 
and solutions were proposed, but funding limitations precluded fur- 
ther cell production. Operation of the complete PV dish system 
was conducted, and the functionality of the system was demon- 
strated. However, low cell efficiencies and receiver plane flux 
non-uniformities caused the system performance to be very low. 
These problems are not generic to the concept, and solutions to 
them proposed. 6 refs., 75 figs., 2 tabs. 


26440 (SAND-91-7009) Facet development for a taceted 
stretched-membrane dish by Solar Kinetics, Inc. Schertz, P.T. 
(Solar Kinetics, Inc., Dallas, TX (United States)); Brown, D.C.; Kon- 
nerth, A. Ill. Sandia National Labs., Albuquerque, NM (United 
States); Solar Kinetics, inc., Dallas, TX (United States). Jul 1991. 
88p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91016866. Source: 
OSTI; NTIS; GPO Dep. 
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A 3.6-meter diameter stretched-membrane optical facet for a par- 
abolic dish has been successfully designed and demonstrated 
under contract with Sandia National Laboratories. Twelve facets 
identical to them will be used to make the lightweight reflector of 
the dish. The project goal of 2.5-mrad surface accuracy was met 
with each of the two full-sized prototypes. and accuracies of as low 
as 1.1 mrad were achieved. The facet weight is 11.7 kg/m* (2.4lbs 
ft?). The facet is similar in construction to the successful stretched- 
membrane heliostat: it has two thin metal membranes attached to 
a ring. However. the front membrane for this facet is plastically 
formed at the factor in order to achieve a shorter facet f/D (approx- 
imately 3.0). A passive tether restrains the from membrane when 
not in operation, that is, when the stabilizing vacuum is off. The op- 
tical surface is achieved with a silvered-acrylic film laminated to the 
metal membrane. The facet is expected to cost $55.40/m* at a 
production rate of 10,000 facets per year and $115. 000/m*-at a 
production rate of 500 facets a year. Several key issues have been 
resolved. Stress concentrations due to seams in the reflective lami- 
nate did not cause membrane rupture during forming as they have 
for dishes with lower focal length-to-diameter ratios. The laminate 
survived the forming process and simulated operation without dete- 
rioration. The optical effect of the tether on the membrane was 
tested and found to be very small. Most important. highly accurate 
shapes were obtained using a simple forming procedure. Additional 
tests are needed to demonstrate process repeatablility and facet 
performance in typical operating conditions. 18 refs., 36 figs., 11 
tabs. 


1420 Heat Storage 


26441 (ENET-8900431/1) Instructions for seasonal heat 
storage. Hadorn, J.C.; Chuard, D.; Jaboyedoff, P.; Chuard, P. 
Bundesamt fuer Energiewirtschaft, Bern (Switzerland). Apr 1989. 
vp. (In German). Order Number DE91523104. Source: OSTI; NTIS 
(US Sales Only); ENET, Elfenauweg 29, CH-3006 Bern (CH). 

This document in the series, Planning documents concerning 
energy and the building’, which was published by the SIA 
(Schweiz. Ingenieur- und Architekten- Verein = Association of 
Swiss Engineers and Architects), discusses the advantages of sea- 
sonai heat storage, particularly with regard to storing solar energy. 
Various technologies for seasonal heat storage are presented, 
together with methods of calculation and dimensioning. The docu- 
ment also deals with connecting a seasonal storage to a heat 
utilization system, the estimated storage costs, the supportable 
capital outlay costs and performance control when operating sea- 
sonal storage systems. An extensive bibliography supplements the 
individual topics. figs., tabs., refs. 


26442 (ENET—8900437/4) IEA implementing agreement for 
&@ programme of research and development on energy conser- 
vation through energy storage. Annex VI: environmental and 
chemical aspects of thermal energy storage in aquifers and re- 
search and development of water treatment methods: Phase !: 
final report. Research performed in Switzerland under the 
aegis of the Federal Office of Energy (OFEN, Bern). Miserez, 
J.J. Bundesamt fuer Energiewirtschaft, Bern (Switzerland). 1989. 
1114p. Order Number DE91523103. Source: OSTI; NTIS (US Sales 
Only); ENET, Elfenauweg 29, CH-3006 Bern (CH). 

Energy storage through underground structures, particularly in 
acquifers, has been the object of research throughout the world. 
The International Energy Agency has devoted a research program 
called Annex Ill to this kind of energy storage. Switzerland has 
joined this program developing and testing the storage pilot plant, 
SPEOS, at Dorigny, near Lausanne, under the aegis of EPFL and 
with the cooperation of the Neuchatel University Hydrogeology 
Center. SPEOS has been working since 1982. Within the context 
of the Swiss project, an assessment and a control of the chemical 
and microbiological processes, which could disturb the site and the 
equipment, have been performed. Annex Ill partners have felt the 
urge to go deeper into the chemical and microbiological studies, 
and specifically for the assessment of the long term effects of such 
plants on the environment. The necessity of increasing the reliabil- 
ity of the energy storage plant has also been an important 
argument in the decision to start the new Annex Vi, since 1987. 
Switzerland joined the program of this Annex, even though at that 
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time. Swiss studies in this field were in advance compared to the 
other partners. At the end of phase | of Annex VI project. we can 
affirm that the aims fixed in Switzerland have been reached apart 
from one or two exceptions. 49 figs.. 1 tab., refs. 


1440 Legislation and Regulations 


Refer also to citation(s) 26419 


15 GEOTHERMAL ENERGY 


1501 Resources and Availability 


Refer also to citation(s) 26447 


26443 (ETDEJP-mf-1513183, pp. 300-330) Nationwide 
survey of geothermal exploration. New Energy Development Or- 
ganization, Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 1989 
NEDO annual summary of studies. (1).: Coal and geothermal en- 
ergy development. Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

FY 1989 annual results of “Nationwide survey of geothermal ex- 
ploration” promoted by New Energy and Industrial Technology 
Development Organization (NEDO) were summarized. Objectives, 
work program, summary up to FY 1988, summary for FY 1989, 
and future tasks of the investigation were described. The purpose 
of the investigation is to develop a technology of extracting 
prospective geothermal areas efficiently and scientifically for the 
increase of systematic understandings of geothermal resource oc- 
currences in Japan and for the rational promotion of geothermal 
exploitation. In FY 1989, the detailed design and the program de- 
velopment for the integrated analysis system, in which subsystems, 
such as an information network system, a computer mapping sys- 
tem, a resource evaluation system, and a data base system were 
installed, were conducted. The results of geologic and physico- 
chemical investigations were illustrated in the six areas, i.e., 
Tokachi, Nasu, Tsurumidake, Akitakoma, Bandai, and Aso areas, 
among the principal prospective geothermal areas judged as areas 
with high geothermal potentials. 15 figs. 


26444 (ETDE/JP-mf-1513183, pp. 331-359) Geothermal de- 
velopment and promotion survey.: Study on geothermal 
development and promotion. New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1990. 364p. (in Japanese). In 1989 
NEDO annua! summary of studies. (1).: Coal and geothermal en- 
ergy development. Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

FY 1989 annual results of “Study on geothermal development 
and promotion” promoted by New Energy and Industrial Technology 
Development Organization (NEDO) were summarized. Objectives, 
work program, summary up to FY 1988, and summary for FY 1989 
of the investigation were described. The purpose of the investiga- 
tion is to promote the geothermal exploitation through the reduction 
of exploration risk in the private enterprises by the NEDO'’s pio- 
neering surveys in promising geothermal areas which costs a great 
deal for the surface and the borehole surveys in the wide subject 
regions. In FY 1989, the results of the third year surveys in the No- 
boribetsu and Hishikari areas, the results of the second year 
surveys in the Akan area, the eastern part of Tazawako Lake, the 
eastern part of Obanazawa, and the upstream part of Oitagawa 
River, and the results of the first year surveys in the western part 
of Hakkouda, the western part of Mt. lwateyama, and the Hachijo 
Island area were illustrated, respectively. The rough and detailed 
surveys through the geologic and alteration zone surveys, the geo- 
chemical and physicalprospectings, the heat flow analysis, and the 
survey by structural boreholes were described, and the integrated 
evaluation was made in each area. 18 figs., 2 tabs. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


26445 (DOE/NV/10425-T6) Technical support for 
geopressured-geothermal well activities in Louisiana: Annual 





report, 1 December 1988-31 December 1990. Louisiana Geologi- 
cal Survey, Baton Rouge, LA (United States). Jul 1991. 185p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC07-85NV10425. Order Number DE91016295. Source: 
OSTI; NTIS; GPO Dep. 

Continuous recording microearthquake monitoring networks have 
been established around US Department of Energy (DOE) 
geopressured-geothermal design wells in southwestern Louisiana 
and southeastern Texas since summer 1980 to assess the effects 
well development may have had on subsidence and growth-fault 
activation. This monitoring has shown several unusual characteris- 
tics of Gulf Coast seismic activity. The observed activity is 
classified into two dominant types, one with identifiable body 
phases (type 1) and the other with only surface-wave signatures 
(type 2). During this reporting period no type 1 or body-wave 
events were reported. A total of 230 type 2 or surface-wave events 
were recorded. Origins of the type 2 events are still not positively 
understood; however, little or no evidence is available to connect 
them with geopressured-geothermal well activity. We continue to 
suspect sonic booms from military aircraft or some other human- 
induced source. 37 refs., 16 figs., 6 tabs. 


26446 (LA-UR-91-1829) Imaging of reservoirs and fracture 
systems using microearthquakes induced by hydraulic injec- 
tions. Fehler, M. (Los Alamos National Lab., NM (USA)); House, 
L.; Phillips, W.S.; Block, L.; Cheng, C.H. Los Alamos National 
Lab., NM (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-911074—2: Annual meeting of the Geothermal Resources 
Council and exhibit, San Diego, CA (United States), 6-9 Oct 1991). 
Order Number DE91013368. Source: OSTI; NTIS; GPO Dep. 
Predicting the future performance of a geothermal reservoir and 
planning a strategy for increasing productivity from the reservoir re- 
quire an intimate knowledge of the fracture system through which 
geothermal fluids permeate. Microearthquakes often accompany 
hydraulic fracturing as well as normal production activities in 
geothermal fields. The waveforms from the se microearthquakes 
provide valuable information that can be used to infer the three- 
dimensional structure of the fracture system in the reservoir. The 
locations of the microearthquakes can be used to infer the pres- 
ence of large fractures along which shear slip has occurred. 
Tomographic imaging using arrival times of the seismic waves, pro- 
vides a three-dimensional image of the P and S wave velocity 
structure of the reservoir. These velocities yield information about 
the presence of microfractures in the rock. Waveform stacking 
methods can be used to both corroborate seismic velocities and 
image seismic scatters in the reservoir. The most prominent seis- 
mic scatters are likely to be fluid-filled fractures. Thus, seismic data 
provide information about a fractures over a large scale range 
which can be of use in reservoir engineering. 32 refs., 4 figs. 


26447 (LA-UR-91-1831) A re-evaluation of the Moyuta 
geothermal system, Southern Guatemala. Goff, F. (Los Alamos 
National Lab., NM (USA)); Adams, A.; Trujillo, P.E.; Counce, D.; 
Janik, C.; Fahiquist, L.; Roldan, A.; Revolorio, M. Los Alamos 
National Lab., NM (United States). [1991]. 9p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-911074—1: Annual meeting of 
the Geothermal Resources Council and exhibit, San Diego, CA 
(United States), 6-9 Oct 1991). Order Number DE91013367. 
Source: OSTI; NTIS; GPO Dep. 

Chemical and isotopic data from four fumarole sites combined 
with prefeasibility assessments obtained in the 1970s have resulted 
in a re-evaluation of the Moyuta geothermal system. Moyuta con- 
sists of an east-west trending complex of Quaternary andesite/ 
dacite domes and flows cut by north-trending faults. Areas of fu- 
maroles, acid springs, and bicarbonate-rich thermal springs flank 
the north and south sides of the volcanic complex. Chloride-rich 
thermal springs discharge along rivers at lower elevations around 
the Moyuta highland. The distribution of thermal features indicates 
that deep reservoir fluid rises convectively near the axis of voican- 
ism. Geochemical data suggest that there are two subsystems 
having temperatures of about 210°C (north flank) and 170°C 
(south flank). Exploration wells sited near the most northerly fuma- 
role (Azulco) achieved temperatures of <113°C at 1004 m depth. 
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We suggest the fumaroles occur above hydrothermal outflow 
plumes confined to vertical, fault-controlled conduits. Better drilling 
sites occur closer to the intersections of the north trending faults 
and the Quaternary volcanic axis. 21 refs., 7 figs., 2 tabs. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 26443, 26444, 26447 


26448 (ETDE/JP-mf-1513183, pp. 275-299) Confirmation 
study on effectiveness of prospecting technology for deep- 
seated geothermal resources. New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 364p. (in Japanese). In 
1989 NEDO annaul summary of studies. (1).: Coal and geothermal 
energy development. Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

FY 1989 annual results of “Confirmation study on effectiveness 
of prospecting tecnology for deep-seated geothermal resources” 
promoted by New Energy and Industrial Technology Development 
Organization (NEDO) were summarized. Objectives, work program, 
summary up to FY 1988, summary for FY 1989, and future tasks 
of the investigation were described. The purpose of the investiga- 
tion is to establish a prospecting technology available for regional 
and deep-seated geothermal resources, to develop a magneto- 
telluric (MT) prospecting technology which enables the highly 
accurate and deep resistivity method, and to develop a new 
technology which enables to detect fractures in the reservoir accu- 
rately. In FY 1989, the investigation results in the Sengan and the 
Kurikoma areas were summarized, and the prospecting procedure 
for regional and deep-seated geothermal resources was evaluated 
and systematized. For the electromagnetic wave using prospecting 
technology, an arrey type MT method was evaluated. For the seis- 
mic prospecting technology, the results of basic experiments for 
understanding of the elastic wave propagation characteristics in the 
testing field were also illustrated. 19 figs., 1 tab. 


26449 (ETDE/JP-mf-—1513356, pp. 142-150) Survey to pro- 
mote geothermal development. Tsutsui, M. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
465p. (In Japanese). In NEDO R and D reports.: 10th meeting for 
1989 fiscal year. Order Number DE91513356. Source: OSTI; 
NTIS (US Sales Only). 

It is first noted that NEDO has conducted pioneering surveys in 
those fields which are expected to provide promising geothermal 
resources since 1980 in order to give private enterprises an incen- 
tive to geothermal development. The number of fields in which 
surveys are completed is twenty six and nine fields are surveyed at 
present. It is next noted that NEDO has developed a geothermal 
reservoir evaluation technique since 1984, which resorts to com- 
puter simulation to estimate precisely the scale and behavior of the 
reservoir whose existence is confirmed. For this purpose NEDO 
has developed 3-D non-steady reservoir simulators referred to as 
SING-I and SING-ll. The former is applied to a reservoir whose 
fluid is only thermal water. The latter can be applied to a reservoir 
of two phase fluid, namely vapor and water, and a further improve- 
ment has been introduced to the simulator so that it can analyze 
fracture system of the reservoir. Development of the present tech- 
nique is now carried on by using data collected from two model 
fields. Furthermore, NEDO started demonstration tests of operating 
simplified facilities of medium-scale and smali-scale geothermal 
power generation in 1989. 10 figs., 2 tabs. 


26450 (ETDE/JP-mf-1513356, pp. 151-163) Nationwide 
geothermal-resources exploration project. Murakami, H. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 465p. (In Japanese). In NEDO R and D reports: 
10th meeting for 1989 fiscal year. Order Number DE91513356. 
Source: OSTI; NTIS (US Sales Only). 

It is first noted that NEDO has developed an integrated analytical 
technique for resource evaluation that makes use of advanced in- 
formation processing technique in order to select promising zones 
efficiently through the analysis of data obtained by all sorts of 
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ground surveys. Having its sight on building a system of integrated 
analysis, a substantial improvement has been brought about on the 
following subsystems; an information network subsystem, in partic- 
ular, data transmission and supervision over security level, a 
computer mapping subsystem, a resource evaluation subsystem, in 
particular, modules for modelling a hydrothermal system and an in- 
tegrated geothermal system, and a database subsystem. There is 
next a description of the results obtained by surveying regional hy- 
drothermal systems in the following six regions which were selected 
as most promising regions having volcanic hydrothermal systems 
of conventional type from among many prospective ones based on 
data of the nationwide geothermal resource exploration; named as 
Tokachi, Nasu, Tsurumidake, Akitakoma, Bandai and Aso. The 
localities where reservoirs or active geothermal systems are ex- 
pected to exist are pointed out in each of these regions. 4 figs. 


26451 (ETDE/JP-mf—1513356, pp. 164-177) Confirmation 
study on the effectiveness of prospecting techniques for 
geothermal resources. Murakami, H. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 465p. 
(In Japanese). In NEDO R and D reports.: 10th meeting for 1989 
fiscal year. Order Number DE91513356. Source: OSTI; NTIS (US 
Sales Only). 

The applicability of every technique in current use to the explo- 
ration of wide and large scale deep-seated geothermal resources is 
evaluated based on results of the surveys that have been con- 
ducted by NEDO in Sengan and Kurikoma districts since 1980. It is 
noted that a combination of the following is most effective in esti- 
mating the distributions, conditions and scales of resources of this 
sort; survey of geological structure and age determination, gravity 
exploration, geothermal survey of hot springs and survey of heat 
flow. There is next a description of the development of exploration 
techniques to be applied to a fracture type geothermal reservoir, 
which was conducted mainly in the 1988 fiscal year. As an attempt 
to develop an elastic-wave exploration method, propagation char- 
acteristics of seismic waves were examined in Tanna field by 
means of the reflection method and vertical seismic profile, and 
well log data were obtained at a well drilled to a depth of 500m in 
the same field. Furthermore, it is briefly noted that the following 
were examined; the effectiveness of the elastic-wave tomography 
and array type MT method for exploration of this sort of reservoirs 
and the applicability of various kinds of well devices to long use at 
high temperatures. 11 figs., 1 tab. 


26452 (LA-12098-MS) Results of investigations at the Zunil 
geothermal field, Guatemala: Well logging and brine geochem- 
istry: Central American Energy and Resources Project. Adams, 
A. (Los Alamos National Lab., NM (USA)); Dennis, B.; Van Eeck- 
hout, E.; Goff, F.; Lawton, R.; Trujillo, P.E.; Counce, D.; Archuleta, 
J.; Medina, V. Los Alamos National Lab., NM (United States). Jul 
1991. 56p. Sponsored by Agency for International Development, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE91015788. Source: OSTI; NTIS; GPO Dep. 

The well logging team from Los Alamos and its counterpart from 
Central America were tasked to investigate the condition of four 
producing geothermal wells in the Zunil Geothermal Field. The in- 
formation obtained would be used to help evaluate the Zunil 
geothermal reservoir in terms of possible additional drilling and fu- 
ture power plant design. The field activities focused on downhole 
measurements in four production wells (ZCQ-3, ZCQ-4, ZCQ-5, 
and ZCQ-6). The teams took measurements of the wells in both 
Static (shut-in) and flowing conditions, using the high-temperature 
well logging tools developed at Los Alamos National Laboratory. 
Two well logging missions were conducted in the Zunil field. In Oc- 
tober 1988 measurements were made in well ZCQ-3, ZCQ-5, and 
ZCQ-6. In December 1989 the second field operation logged ZCQ- 
4 and repeated logs in ZCQ-3. Both field operations included not 
only well logging but the collecting of numerous fluid samples from 
both thermal and nonthermal waters. 18 refs., 22 figs., 7 tabs. 
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26453 (ETDE/JP-mf-1513183, pp. 213-223) Development of 
power generating plant utilizing hot water.: Development of a 
binary cycle power generation plant (development of a 10 
megawatt class demonstration plant (development of 10 
megawatt class plant)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 1989 NEDO 
annual summary of studies. (1).: Coal and geothermal energy de- 
velopment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to investigate the efficient utilization of hot water by the 
evaluation of geothermal reservoir in the typical areas for middle to 
high temperature geothermal resources, and to develop a 
10megawatt class demonstration plant for binary cycle power 
genaration. In FY 1989, the optimal design for the plant, the pump- 
ing tests of ground water, and the environmental impact tests were 
conducted. For R123, a candidate of heat transfer medium for the 
plant, a heat exchanger and a medium turbine were designed in 
detail. The optimum operational conditions of the plant were also 
investigated through thermal loop tests, operability tests, and con- 
firmation tests for thermal stability of the medium. Furthermore, the 
results of topographic and geologic surveys in the planning area of 
the power station, and well logging for the bore holes using a video 
data were illustrated. 4 tabs. 


26454 (ETDE/JP-mf—1513183, pp. 224-237) Development of 
power generating pliant utilizing hot water.: Development of bi- 
nary cycle power generation plant (development of a 10 
megawatt class demonstration plant (development of a down- 
hole pump)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 364p. (in Japanese). In 1989 NEDO annual 
summary of studies. (1).: Coal and geothermal energy develop- 
ment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop a downhole pump that is capable of operating 
in hot water and pumping it to the ground surface for the effective 
utilization of unavailable hot water resources. In FY 1989, the shaft 
seal tests, the equalizer tests, the improvement of cooling system 
for heat evolution of motors, the investigations of intermediate 
joints and increase in viscosity of bearing oil, the thermal stability 
tests of bearing oil, and the life tests of cable specimens were per- 
formed as the research of elemental technologies. Based on the 
results, the basic design of the third testing pump that is in the 
scale of demonstration pump was conducted, in which the life tests 
of insulation meterials and the analyses of insulation oils were in- 
cluded. The conceptual design of a modified monitoring system on 
the ground surface was also conducted for the improvement of 
pumping performance. 1 fig., 3 tabs. 


26455 (ETDE/JP-mf—1513356, pp. 178-182) Development of 
power plants utilizing geothermal water.: Research and devel- 
opment of a technology for providing against lost circulation 
at geothermal wells. Echigoya, H. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 465p. 
(In Japanese). In NEDO R and D reports: 10th meting for 1989 fis- 
cal year. Order Number DE91513356. Source: OSTI; NTIS (US 
Sales Only). 

Results obtained by the present research and development are 
reported that have been conducted by NEDO since 1986. A 
system for detecting lost circulation (LC) in a well has been devel- 
oped, which consists of a downhole detector measuring pressure, 
temperature and flow rate of muddy water and a program for ma- 
nipulating the detector. Data acquired with this system are 
transmitted to the analyzing system which is composed of a pro- 
gram for analyzing temperature measurements and a program for 
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analyzing data of both pressure and flow rate. The latter system 
can provide characteristics of a LC layer detected with the former. 
An expert system provided with artificial intelligence has been de- 
veloped by making full use of the experience of experts on drilling 
wells. which takes part in deciding on what kind of block material 
together with a procedure for injecting it are most suitable for chok- 
ing up a LC layer encountered. Moreover, various improvements 
have been introduced in block materials, such as cementing mate- 
rials, liquid media, and injecting devices. It is noted that the 
performances of these systems andthe applicability of block materi- 
als and injecting devices are being examined by putting them to 
test at a well drilled for this purpose. 3 figs. 


26456 (LA-UR-91-1867) Alternate operating strategies for 
Hot Dry Rock geothermal reservoirs. Robinson, B.A. Los Alamos 
National Lab., NM (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-911074-3: Annual meeting of the Geothermal 
Resources Council and exhibit, San Diego, CA (United States), 6-9 
Oct 1991). Order Number DE91014778. Source: OSTI; NTIS; GPO 
Dep. 

Flow testing and heat extraction experiments in prototype Hot 
Dry Rock (HDR) geothermal reservoirs have uncovered several 
challenges which must be addressed before commercialization of 
the technology is possible. Foremost among these is the creation 
of a reservoir which simultaneously possesses high permeability 
pathways and a large volume of fractured rock. The current con- 
cept of heat extraction — a steady state circulation system with fluid 
pumping from the injection well to a single, low pressure produc- 
tion well — may limit our ability to create heat extraction systems 
which meet these goals. A single injection well feeding two produc- 
tion wells producing fluid at moderate pressures is shown to be a 
potentially superior way to extract heat. Cyclic production is also 
demonstrated to have potential as a method for sweeping fluid 
through a larger volume of rock, thereby inhibiting flow channeling 
and increasing reservoir lifetime. 10 refs., 4 figs., 2 tabs. 
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26457 (ETDE/JP-mf—1513183, pp. 238-247) Development of 
power generating plant utilizing hot water.: Development of a 
binary cycle power generation plant (study on production and 
re-injection of hot water (study of physico-chemical mecha- 
nism of hot water injection)). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 364p. (in Japanese). In 
1989 NEDO annual summary of studies. (1).: Coal and geothermal 
energy development. Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the research 
and development were described. The purpose of the research is 
to clarify the underground behavior of re-injected hot water and the 
flow behavior in the reservoir as to the geothermal resources of 
steam/hot water mixed type, for the effective utilization of hot water 
in the geothermal power generation, such as a binary cycle power 
generation. In FY 1989, the reservoir characteristics were shown 
through the measurements of well temperature and pressure under 
static and injecting conditions for the production well in the Onikubi 
geothermal area. The data concerning the flow of re-injected hot 
water were also obtained through the measurements in the obser- 
vation wells. In addition, the behavior of re-injected hot water was 
clarified by the tracer tests using re-injection wells. It was demon- 
strated that the simulation analysis of flow behavior using a 
structural hydraulics model in reservoir was effective for clarifying 
the physico-chemical mechanism of hot water injection. 1 fig. 


26458 (ETDE/JP-mf—1513183, pp. 248-254) Development of 
power generating plant utilizing hot water.: Development of a 
binary cycle power generation plant (study on production and 
re-injection of hot water (development of technology of 


eftective utilization of geothermal resource)). New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 364p. (In 
Japanese). In 1989 NEDO annual summary of studies. (1).: Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary for 
FY 1989, and future tasks of the research and development were 
described. The purpose of the research is to develop a technology 
of increasing the geothermal fluid availability for reducing a cost of 
geothermal exploitation, which includes an establishment of tech- 
nology, for improving the geothermal flow effectively between 
geothermal wells and reservoir around them, by applying a hy- 
draulic fracturing method in geothermal wells. In FY 1989, the 
evaluation of change in rock properties, the permeability test in lim- 
ited distances, and the prediction of increase in geothermal 
availability were technically investigated. Techniques for the under- 
ground stress measurements, the design and control of fractures, 
and the hydraulic fracturing were also investigated. The Yunomori 
area, adjacent to the Matsukawa geothermal power station was se- 
lected as a testing field for establishing the techniques. In order to 
certify fracture formations. the investigations of magnetic fluid, 
magnetometers, and underground flow analyses were also carried 
out. 1 tab. 


26459 (ETDE/JP-mf-1513183, pp. 255-264) Development of 
power generating pliant utilizing hot water.: Development of a 
binary cycle power generation plant (research and develop- 
ment of technology of countermeasure for lost circulation in 
geothermal wells). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 364p. (In Japanese). In 1989 NEDO annual 
summary of studies. (1).: Coal and geothermal energy develop- 
ment. Order Number DE91513183. Source: OSTI; NTIS (US 
Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the 
research and development were described. The purpose of the re- 
search is to develop a technology of systematic countermeasure 
for lost circulation as the subject of large scale lost circulation, the 
largest problem in drilling of geothermal wells, which includes a de- 
velopment of technologies for the detection and analysis of lost 
circulation layers and the optimum blocking materials and methods. 
In FY 1989, a lost circulation analysis system, in which the detec- 
tion system of lost circulation layers and the programs of data 
processing in the well and the design of optimum blocking method 
were equipped, was made and evaluated. Model experiments for 
the injection method, the blocking process of blocking materials, 
and their effectiveness were performed using various blocking ma- 
terials, such as solid, cement, and chemical systems. Based on 
these elemental researches, a test well was drilled in the Sug- 
awara area, Oita Prefecture, and four tests in total using the 
practical well were conducted. From the results of the practical well 
tests, each elemental technology was able to be evaluated. 


26460 (ETDE/JP-mf-1513183, pp. 265-274) Development of 
power generating plant utilizing hot water.: Research and de- 
velopment of hot dry rock geothermal power generation 
system (development of elemental technologies). New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 364p. (in 
Japanese). In 1989 NEDO annual summary of studies. (1).: Coal 
and geothermal energy development. Order Number DE91513183. 
Source: OSTI; NTIS (US Sales Only). 

Annual results of FY 1989 contract research administered by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program, summary up 
to FY 1988, summary for FY 1989, and future tasks of the research 
and development were described. The purpose of the research is 
to increase understandings on the making of artificial reservoir, the 
fracture mapping, and the possibility of heat recovery in the high 
temperature and low permeability layers, which is an important ele- 
ment for the hot dry rock geothermal power generation. In FY 
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1989. a new well was drilled in the Hijiori area, Yamagata Prefec- 
ture, and the injection and circulation tests were performed 
Evaluation tests for the high temperature open hole packer were 
also performed using the new well. Accuracy of fracture detection 
was improved by the measurements and analyses of acoustic 
emissions during circulation and on the surface. Furthermore. the 
well loggings, such as open hole logging. PTS logging. and BHTV 
logging. were conducted using the new well. It was shown that the 
influence of the tests on the environment did not change. 4 figs. 


26461 (ETDE/JP-mf-1513183, pp. 363-364) Geothermal de- 
velopment and promotion survey.: Conceptual design of 
simplified medium and small scale geothermal development. 
New Energy Development Organization, Tokyo (Japan). Oct 1991. 
364p. (In Japanese). In 1989 NEDO annaul summary of studies. 
(1).: Coal and geothermal energy development. Order Number 
DE91513183. Source: OSTI; NTIS (US Sales Only). 

FY 1989 annual results of “Conceptual design of simplified 
medium and small scale geothermal development” promoted by 
New Energy and Industrial Technology Development Organization 
(NEDO) were summarized. Objectives, work program. and sum- 
mary for FY 1989 of the investigation were described. The purpose 
of the investigation is to develop a simplified medium and small 
scale geothermal power generation system which can be used un- 
der the various conditions, to contribute to the geothermal reservoir 
evaluation through the long term production tests. and to investi- 
gate the possibility of the system usage under the different 
conditions. In FY 1989, the 200Kw condensing and 300Kw back 
pressure power generation systems for which the trial operations 
were completed in the Kirishima area, were overhauled, inspected, 
and moved to the hotel in which the long term continuous opera- 
tions was to be demonstrated. Various tests were conducted in the 
subsequent trial and regulation operations. The systems were con- 
nected with the load equipments in the hotel in March. 1990, and 
the demonstration test operation for the varying practical load was 
started. Consequently, suitability to the movement as a simplified 
equipment was verified. 1 fig. 


26462 (ETDE/JP-mf—1513183, pp. 360-362) Geothermal de- 
velopment and promotion survey.: Development of geothermal 
reservoir evaluation technology. New Energy Development Or- 
ganization, Tokyo (Japan). Oct 1990. 364p. (In Japanese). In 1989 
NEDO annual summary of studies. (1).: Coal and geothermal en- 
ergy development. Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

FY 1989 annual results of “Development of geothermal reservoir 
evaluation technology” promoted by New Energy and Industrial 
Technology Development Organization (NEDO) were summarized 
Objectives, work program, and summary for FY 1989 of the investi- 
gation were described. The purpose of the investigation is to 
develop a technology of predicting the production capacity and the 
optimum power generation scale rationally through the proper eval- 
uation of geothermal reservoirs as the subject of the flow behavior 
in the more complicated reservoirs. In FY 1989, the two phase 
three dimentional reservoir simulator and the two phase flow simu- 
lator in geothermal wells were improved and advanced as the 
simulator development. Pressure interference tests were performed 
using the production and observation wells to illustrate the perme- 
ability distribution of geothermal reservoir in the Sumikawa area. 
From the analytical result of the tests, the numerical model of 
reservoir was improved. In the Mori area, the distribution of water 
generation was clarified from the pressure change accompanied 
with production and injection through the continuous measure- 
ments of the reservoir pressure. 1 fig. 


26463 (ETDE/JP-mf—1513356, pp. 183-201) Development of 
power plants utilizing geothermal water.: Development of hot 
dry rock power generation system technology. Matsunaga, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 465p. (in Japanese). In NEDO RF and D re- 
ports.: 10th meeting for 1989 fiscal year. Order Number 
DE91513356. Source: OSTI; NTIS (US Sales Only). 

Results of the research and development are reported that were 
conducted in the Hijiroi field by NEDO in the 1989 fiscal year. In 
addition to an existing production well, another production well 
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(HDR-2) reaching a depth of about 1900m was bored nearly the in- 
jection well (SKG-2) to confirm in what direction the artificial 
reservoir (made in 1986) extends and examine characteristics in its 
behavior. Features of fractured zones and altered zones occurring 
to this production well were interpreted based on data of well log- 
gings and the observation of cores and cuttings obtained by 
drilling. Following an injection test. the present system consisting of 
the three wells and the reservoir was put to circulation test for 
about thirty days by injecting water into SKG-2 well at a flow rate 
of 1m®/min. It is noted that 20 to 30% of injected water was with- 
drawn through HDR-2 well and geothermal energy was extracted 
by the system at the rate of about 4.5 MW. Informations as to be- 
havior of the artificial reservoir were obtained by measuring both 
temperature and pressure in the HDR-2 well and observing AE 
events associated with this circulation test together with changes in 
chemical composition of circulating water. Furthermore, several 
kinds of devices to be used for hot dry rock research have been 
developed. 12 figs. 


26464 (ETDE/JP-mf-1513356, pp. 202-222) Development of 
power plants utilizing geothermal water.: Research on behav- 
ior of a geothermal reservoir aftected by reinjected thermal 
water. Inoue, K. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 465p. (In Japanese). In 
NEDO R and D reports.: 10th meeting for 1989 fiscal year. Order 
Number DE91513356. Source: OSTI; NTIS (US Sales Only). 
Results of the present research are reported that has been con- 
ducted by Japan Metals and Chemicals Co. Ltd. and Electric Power 
Development Co. Ltd. entrusted with its performance by NEDO, in 
the Onikobe field since 1985. At first the geothermal reservoir in 
this field was tentatively modelled based on all available data of 
former explorations together with those data that were obtained by 
changing flow rate of geothermal fluid at wells. Long-term observa- 
tion of the followings provided data necessary for making an 
improvement on the above model: changes in water level with time 
at observation wells, the ratio of the amount of trace agents which 
came back to the ground surface through production wells to that 
put into reinjected water, both temperature variation and pressure 
variation with time at production wells and changes in chemical 
composition of thermal water wite time. Assuming several cases in 
which conditions of reinjection differed from case to case, computer 
simulation of behaviors of both the reservoir and reinjected water 
was carried out, thereby the case most favorable for geothermal 
energy production in this field was chosen. Finally, there is pre- 
sented a recommended method of researching and analyzing 
behaviors of both a reservoir and reinjected water. 11 figs., 5 tabs. 


26465 (LA-UR-91-1952) Performance testing the Phase 2 
HDR reservoir. Ponden, R.F. (Los Alamos National Lab., NM 
(USA)); Dreesen, D.S.; Thomson, J.C. Los Alamos National Lab., 
NM (United States). [1991]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9110151—1: Geothermal Resources Council annual meet- 
ing and trade show, Reno, NV (United States), 6-9 Oct 1991). 
Order Number DE91014752. Source: OSTI; NTIS; GPO Dep. 

The geothermal energy program at the Los Alamos National 
Laboratory is directed toward developing the Hot Dry Rock (HDR) 
technology as an alternate energy source. Positive results have 
been obtained in previous circulation tests of HDR reservoirs at the 
Laboratory's test site in Fenton Hill, New Mexico. There still re- 
mains however, the need to demonstrate that adequate geothermal 
energy can be extracted in an efficient manner to support commer- 
cial power production. This year, the Laboratory will begin a 
circulation test of its Phase 2, reservoir. The objectives of this test 
are to characterize steady-state power production and long-term 
reservoir performance. 6 refs., 2 figs., 3 tabs. 
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26466 (BNL—46302) Progress in geothermal waste treat- 
ment biotechnology. Premuzic, E.T. (Brookhaven National Lab., 
Upton, NY (USA)); Lin, M.S.; Kang, Sun Ki. Brookhaven National 
Lab., Upton, NY (United States). May 1991. 7p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9110151-2: Geothermal Resources Council 
annual meeting and trade show, Reno, NV (United States), 6-9 Oct 
1991). Order Number DE91014797. Source: OSTI; NTIS; GPO 
Dep. 

Studies directed at the development of an environmentally ac- 
ceptable technology for the treatment and disposal of geothermal 
sludges have shown that a biotechnology based on microbial bio- 
chemical processes is technically and economically feasible. 
Process designs for the emerging biotechnology have to take sev- 
eral variables into consideration. In the present paper some of 
these variables will be discussed in terms of their effect on the cost 
and efficiency of potential processes. 7 refs., 4 figs., 4 tabs. 


16 TIDAL AND WAVE POWER 


1601 Resources and Availability 
Refer also to citation(s) 26468 


1605 Environmental Aspects 
Refer also to citation(s) 26468 


26467 (ETSU-L-31) The environmental effects of tidal en- 
ergy. Muirhead, S.J. AEA Technology, Harwell (United Kingdom). 
1991. 12p. Order Number DE91519581. Source: OSTI; NTIS (US 
Sales Only). 

The perceived environmental effects of a tidal energy barrage 
have led to the generation of various myths. It is therefore neces- 
sary to undertake research in order to understand the estuarine 
environment and hence evaluate more fully the post-barrage impli- 
cations in environmental terms and dispel, or otherwise, the 
perceived myths and concerns of the public. Tidal energy barrages 
are suggested for several estuaries in Britain including the Severn, 
Mersey, Wyre and Conwy. These estuaries are all characterised by 
a large tidal range. and although the proposed barrages range in 
size from the 8640MW Severn to 33MW for the Conwy their effect 
on the estuarine ecosystem are broadly similar, but each site re- 
quires a site specific study to identify the precise effects on that 
estuary. (author). 
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26468 (ETSU-L-30) Tidal energy developments in the 
United Kingdom. Price, R. AEA Technology, Harwell (United King- 
dom). 1991. 25p. Order Number DE91519579. Source: OSTI; 
NTIS (US Sales Only). 

The United Kingdom has probably the most favourable conditions 
in Europe for tidal energy, as a result of the high tidal range along 
the west coast of England and Wales. During the last decade, con- 
siderable advances have been made in the technology and the 
development of several barrage schemes, ranging from the very 
large (BGW) scheme on the Severn to the modest (30MW) scheme 
for the Conwy. Encouraged by the results of its feasibility study, the 
Mersey Barrage Company is now undertaking a major development 
programme with a view to seeking parliamentary approval towards 
the end of 1991 for a 7ZO00MW tidal power station in Liverpool. The 
prospects for deployment of this technology in the UK, where the 
electricity supply industry is presently being transferred from public 
to private ownership and management, are discussed. (author). 
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26469 (ETDE/JP-mf-1513221, pp. 290-301) Development of 
a large wind power generation system.: Development of a 
MW-class large wind power generation system (observation of 
wind conditions). New Energy Development Organization, Tokyo 


(Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage,. Order Number DE91513221. 
Source: OSTI; NTIS (US Sales Only). 

For the purpose of getting a knowledge about development of a 
wind power generation system in Japan, observation of wind condi- 
tions at some promising spots for a wind power generation system 
was carried out. To develop a MW class wind power generation 
system, wind conditions were observed in detail at the Muroto 
headiand and in the Miyako islands. The difference in wind condi- 
tions was noted macroscopically between three promising spots in 
Japan and two near the windmill sitesin the U.S. Based on the re- 
sults, the relationship between the number of power n, which was 
derived from the power law, and the geographical factor was eval- 
uated, as well as the relationship between the conventional data 
(Amedas) and high layer wind conditions. The number of power n 
which was estimated from the geographical factor was practically 
useful as a method to predict a high layer wind condition. The sim- 
ulation model of wind conditions requires further investigation to 
serve as diagnostic model. 4 figs., 3 tabs. 


26470 (ETDE-mf-1515860) Wind gust and WEC response. 
Final report. Nebel, M.; Molly, J.P. WISA-Energiesysteme GmbH, 
Leonberg (Germany); Commission of the European Communities, 
Brussels (Belgium); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 1990 81p. Contract CEC EN3W- 
0009-D;BMFT 0328693A. Order Number DE91515860. Source: 
OSTI; NTIS (US Sales Only). 

The design of wind energy converters (WEC), especially the de- 
sign of structures, power regulation systems and the estimation of 
power quality needs detailed information about the time history of 
the incoming wind gust. Aim of the project was to analyse mea- 
sured time sequences with respect to gusts. To get an overview 
about the wind gust properties in Europe, the measurements were 
taken at all together 8 sites in Europe. In general at least 1000 10- 
min sequences of wind speed perosite were taken and analyzed. 
To avoid a mixture with the meteorological definition of a wind gust, 
the wind power gradient was defined as a measure for the gust. 
The found windpower gradients were classified in bins of wind 
speed. With the gust frequency, combined with a e.g. Rayleigh dis- 
tribution it is possible calculate the expected gust frequencies of a 
site. Measurements of the gusts and the power output of the 
DEBRA-25, taken on the wind test site Schnittlingen served as a 
basis for an analyses to get the response of a WEC caused by a 
gust. (orig.) With 3 refs., 29 figs. 


26471 (ETSU-WN-5081) Wind measurement at West Sole: 
Final report. Wills, J.A.B.; Cole, L.R. AEA Technology, Harwell 
(United Kingdom). 1990. 120p. Order Number DE91519575. 
Source: OSTI; NTIS (US Sales Only). 

Wind speed profile measurements have been made on the BP 
West Sole ’A’ platform in the period 1978-88. Measurements con- 
sisted of three minute means of wind speed, turbulence intensity 
and maximum 3-second gust at seven levels between 10m and 
83m above mean sea level. Also recorded were wind direction, air 
temperature at 25m and 83m, and wave data (mean level, rms 
wave height, maximum wave height and zero-crossing rate). Dur- 
ing some high wind periods, wind speed was sampled at the seven 
levels at a rate of 5/second for 2 hrs continuously. (author). 


1704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 26473 


26472 (ETDE-mf-1514861) Wind power. BMFT 
Pressereferat. Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 16 Aug 1990 36p. (in German). Order Number 
DE91514861. Source: OSTI; NTIS (US Sales Only). 

One of the focal research points of the Federal Ministry for Re- 
search and Technology (BMFT) is wind power. The electricity 
production costs are considerably lower than those from solar en- 
ergy utilization if the sites of the wind power plants are favourable. 
The economy, the potential and perspectives of wind power use 
are briefly dealt with, followed by descriptions of several relevant 
promotion programs. Figures are supplied on investments up to 
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1990. on output, EC research programs, and EC demonstration 
programs. Information on measures of the Laender and a survey of 
current BMFT promotion measures for small and medium-size 
plants (test sites, tables: projects up to 250 kW. large-scale plants 
trom 800 kW upwards) are presented, followed by data on interdis- 
ciplinary and infrastructural measures and on the large-scale 
experiment '100 MW Wind’ (long-term program, increase to 300 
MW adopted). Finally, it is stated that medium and large-scale 
plants present considerable technical possibilities. and that small 
wind power plants up to 100 kW are available in a great number of 
technical varieties. (HW4J). 


1705 Environmental Aspects 


Refer also to citation(s) 26473 


1706 Wind Energy Engineering 
Refer also to citation(s) 26411, 26412, 26469 


26473 (ETDE/JP-mf-1513221, pp. 302-307) Development of 
a large wind power generation system.: Development of a 
MW-class large wind power generation system (development 
of elementary technology). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annua! summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcoho! and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

A MW class wind power generation system was designed to 
achieve a large scale plant with the economical efficiency competi- 
tive with the existing power supply. The total evaluation of the past 
accomplishments and further plans were studied from a viewpoint 
of the suitability for the kemard for a wind power system, contribu- 
tion to an energy safe-guard system, international importance and 
industrial effects. Evaluations of development of the wind power 
system were conducted on machines made both in Japan and 
abroad by size. in 1979 through 1985 demonstration of a 100KW 
pilot plant was performed in the Miyake island, then in 1986 
through 1988 technologies for rotors, electric generatoes and a to- 
tal system were improved. The experiments showed that thunder 
and electric jamming were prevented and environmental factors did 
not affect the system considerably. 


26474 (ETSU-WN-6021) Hydrostatic transmission for a 
1MW wind turbine: design study. Fawcett, S.W.J.; Morris, M.C. 
AEA Technology, Harwell (United Kingdom). 1990. 184p. Order 
Number DE91519577. Source: OSTI; NTIS (US Sales Only). 

This design study has assessed the technical and economic fea- 
sibility of replacing the mechanical transmission of a 1MW Wind 
Turbine Generator with a hydrostatic transmission system based 
on proprietary hydraulic components. The initial design calculations 
immediately revealed that no single hydraulic pump currently avail- 
able has a large enough capacity to satisfy the requirements of a 
1MW system therefore various schemes were considered that pro- 
vided the required pumping capacity, by coupling together a 
number of hydraulic pumps. From the results of a detailed market 
survey we proceeded to evaluate possible transmission configura- 
tions that could be obtained from the currently available hydraulic 
equipment. (author). 


26475 (SERI-TP—257-4400) Horizontal axis wind turbine 
post stall airfoil characteristics synthesization. Tangler, J.L. 
(Rockwell International Corp., Golden, CO (USA). Wind Energy Re- 
search Center); Ostowari, C. Solar Energy Research Inst., Golden, 
CO (United States). Jun 1991. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093 
;AC04-76DP03533. (CONF-8405153-6: Horizontal-axis wind tur- 
bine technology conference, Cleveland, OH (United States), 8-10 
May 1984). Order Number DE91002198. Source: OSTI; NTIS; 
GPO Dep. 

Blade-elementmomentum performance prediction codes are rou- 
tinely used for wind turbine design and analysis. A weakness of 
these codes is their inability to consistently predict peak power 
upon which the machine structural design and cost are strongly de- 
pendent. The purpose of this study was to compare post-stall airfoil 
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characteristics synthesization theory to a systematically acquired 
wind tunnel data set in which the effects of aspect ratio, airfoil thick- 
ness, and Reynolds number were investigated. The results of this 
comparison identified discrepancies between current theory and 
the wind tunnel data which could not be resolved. Other factors not 
previously investigated may account for these discrepancies and 
have a significant effect on peak power prediction. 5 refs., 3 figs. 
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26476 (ETDE/JP-mf—1513221, pp. 614-621) Demonstration 
test of methanol transformation for petroleum thermal power 
generators.: Demonstration test for a total methanol reformong 
power generation system. New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage. alcoho! and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to establish the power generation technology using 
methanol fuel, test research was conducted according to the re- 
sults gained from elemental studies (catalysts, heat recovery and 
reaction systems, combustion vessels, etc.). In order to conduct 
test research on a 1,000kW scale total system, the basic and de- 
tailed designs for the plant equipment were made separately for 
each element. With the heat recovery’ and reaction system, the 
making of detailed designs. the obtaining of basic data required for 
analytical: method operational research. the beginning of the mak- 
ing of a heat recovery and reaction system evaluation program, the 
making of major plant equipment; reformation reaction vessels, 
heat exchange equipment, steam making vessels, the making of a 
two step combustion vessel and normal temperature combustion 
experiment, the making of a one step combustion vessel for the 
total system and various experiments were conducted. As for cat- 
alyts, improvement in catalyst performance was attempted by use 
of Cu-Zn like catalysts, which are very active at low temperatures. 


2001 Power Piants and Power Generation 


Refer also to citation(s) 25578, 25633, 25634, 25639, 25642, 
25669, 25709, 27078, 27079, 27311, 27318, 27382, 27665, 28432 


26477 (ANLUCP-—71783) Comparison of power-plant con- 
denser cooling-water fouling rates for spirally-indented and 
plain tubes. Rabas, T. (Argonne National Lab., IL (USA)); Pan- 
chal, C.; Sasscer, D.; Schaefer, R. Argonne National Lab., IL 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910739-25: ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (United States), 26-31 Jul 1991). Order Number 
DE91015189. Source: OSTI; NTIS; GPO Dep. 

This paper presents the fouling rates for twelve TVA power-plant 
condensers, nine of which were retubed with an enhanced tube. 
The overall heat-transfer coefficients were calculated from logged 
field data taken over periods from one to ten years. The fouling re- 
sistances were calculated with the separate-resistance method and 
with a bundle correction factor to the condensing, single-tube Nus- 
selt prediction. The fouling rates with the enhanced tubes ranged 
from about the same as to about twice that of the plain tubes. The 
thermal performance with the enhanced tubes remained superior to 
that obtained with piain-tubes for more than a year without 
cleaning. After one year of operation, the enhanced-tube fouling re- 
sistance values were less than the minimum value of the TEMA 
Standards and the plain-tube fouling resistance values were always 
less than one half of this value. After shutdown cleaning, the ther- 
mal performance values for both tubes were restored to essentially 
the new, clean levels. 28 refs., 9 figs., 2 tabs. 


26478 (CONF-910470-, pp. 18, Paper 16) Start-up experi- 
ences utilizing fluidized bed combustors burning various 
waste fuels. Simpson, L. (Tacoma City Light, WA (USA)). Associa- 
tion of Energy Engineers. Atlanta, GA (United States). [1991]. 
From HVAC and building systems congress '91 - lighting efficiency 
congress "91 - cogeneration project development '91 and environ- 
mental management congress '91; Anaheim, CA (United States); 





23-24 Apr 1991. In HVAC and building systems congress '91: 
Lighting efficiency congress '91: Cogeneration project development 
'91: Environmental management congress '91. Proceedings. 453p. 
Source: OSTI: NTIS 

In early 1986, Tacoma City Light undertook a project to repower 
and modernize a deactivated 1932 vintage 50 megawatt colaoil 
fired steam/electric generation plant. The plant is located in the 
Tideflats Industrial Area Northeast of Tacoma’s Downtown area on 
the Hylebos Waterway, a portion of Commencement Bay in the 
Puget Sound. The repowering project centered on the installation 
of two bubbling type Atmospheric Fiuidized Bed Combustors 
(AFBC) which burn a mixture of refuse derived fuel (RDF), hogged 
wood fuel and coal. The AFBC installation included addition of re- 
fractory lined cyclones which allow ash and unspent limestone to 
be reinjected into the combustors, and ductwork which connects 
the combustors to the existing boilers that have been converted to 
heat recovery steam generators. The project also included the 
installation of many new support and modernizing systems: a me- 
chanical draft Cooling Tower to replace the use of salt water from 
the Hylebos waterway for steam condensing, the installation of fuel 
handling, pollution control and ash handling equipment, and the in- 
stallation of a Continuous Emissions Monitoring and computerized 
Distributed Contro! System. The paper will briefly describe develop- 
ment of the plant through initial concept, permitting and contractor 
selection. Detail descriptions will be presented for the new configu- 
ration of Steam Plant No. 2, the start-up, and initial operating 
experiences. 


26479 (DOE/METC—90/6115-Vol.1, pp. 47-58) Second- 
generation PFBC systems research and development - Phase 
2. Clisset, H. (Foster Wheeler Development Comp., Livingston, NJ 
(USA)); Shenker, J.; Torpey, M.; Zoldak, F. USDOE Morgantown 
Energy Technology Center, WV (United States). Aug 1990. DOE 
Contract AC21-86MC21023. (CONF-900853—Vol.1: 10. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 373p. Or- 
der Number DE90009689. Source: OSTI; NTIS. 

Separately test the key components [carbonizer, circulating pres- 
surized fluidized bed combustor (CPFBC), cross-flow filter, and 
topping combustor] of second-generation PFB combustion plants at 
the laboratory scale to ascertain their performance characteristics. 
Revise commercial plant performance and economic predictions 
where necessary and prepare for a 5-MWe equivalent Phase 3 in- 
tegrated subsystem test of the key components. This paper reports 
on the progress of this project. 


26480 (DOE/METC-—90/6115-Vol.1, pp. 59-69) Alternate sec- 
ond generation PFBC systems. Cho, J.C. (M.W. Kellogg Co., 
Houston, TX (USA)); Gbordzoe, E.A.; Goebel, K.W.; Lin, Y.Y.; 
O'Donnell, J.J. USDOE Morgantown Energy Technology Center, 
WV (United States). Aug 1990. (CONF-900853—Vol.1: 10. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 373p. Or- 
der Number DE90009689. Source: OST]; NTIS. 

The overall objective of the project was to develop and evaluate 
a new design concept in pressurized fluid bed combustion which 
has potential advantages over first generation PFBC power plants 
as well as modern, conventional pulverized coal-fired plants. The 
concept involves the combination of a pressurized fluid bed com- 
bustor together with a pressurized fluid bed gasifier integrated in a 
combined cycle power plant. The novel feature of the concept is 
the use of circulating fluid beds, or transport reactors, for both the 
gasification and combustion steps. The prime specific objective of 
the project was to develop a conceptual design which can achieve 
a 45% overall thermal efficiency (based on coal HHV) and which 
shows a cost of electricity at least 20% less than a modern, con- 
ventional pulverized coal-fired plant equipped with flue gas 
desulfurization. A second, and important objective was to incorpo- 
rate into the design features which would reduce gaseous and 
particulate emissions to well below the New Source Performance 
Standards for fossil fuel fired power plants. 
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26481 (DOE/PC/88750-T6-Vol.3) Advanced slagging coal 
combustor utility demonstration: Volume 3, Combustion engi- 
neering service report: [Final report]. TRW., Inc.. Stony Point. 
NY (United States). Jan 1991. 508p. Sponsored by USDOE. Wash- 
ington. DC (United States). DOE Contract FC22-89PC88750. Order 
Number DE91013144. Source: OSTI: NTIS: GPO Dep. 

The TRW Advanced Slagging Coal Combustor Demonstration 
Project consists of retrofitting the Orange and Rockland (O and R) 
Utility Corp. Lovett Plant Unit No. 3 with four slagging combustors 
which will allow the current gas/oil fired unit to fire 2.5% sulfur coal. 
The slagging combustor process will provide NO, and SO, emis- 
sions that meet NSPS and New York State environmental 
standards. This report presents results of a preliminary engineering 
for the installation of four (4) TRW coal combustors on Orange & 
Rockland’s Lovett Unit No. 3. The purpose of the evaluation was to 
pertorm analysis on those systems and components which ap- 
peared most likely to prevent a coal combustor system from 
working on this unit. The analyses were intended to determine the 
feasibility of operation with coal combustors, and provide recom- 
mended arrangements for the installation. 3 figs., 4 tabs. 


26482 (ETDE/JP-mf-1513356, pp. 361-374) Demonstration 
tests for converting oil-fired power plants to methanol.: 
Methanol reforming power generation technology (research on 
catalysts). Nishino, C. (Mitsubishi Petrochemical Engineering Co. 
Ltd., Tokyo (Japan)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 465p. (in Japanese). In NEDO FR and D 
reports.: 10th meeting for 1989 fiscal year. Order Number 
DE91513356. Source: OSTI; NTIS (US Sales Only). 

Examining overall efficiency of a power generation system which 
this paper is concerned with, it is adopted as a goal for the present 
research to develop a catalyst which keeps providing methanol 
conversion factor of more than 80% for a duration of about one 
year under the following conditions of reaction; CATALYST TEM- 
PERATURE IS 300 centigrade; GHSV is 1500 per hour; the ratio 
of steam ot methanol vapor is 2 by mol. It is noted that the effort is 
focused on investigating catalysts of Cu-Zn series, whose carriers 
are slightly crystalline solids of composite oxides with non-uniform 
pores. The progress of research is outlined and a catalyst referred 
to as MD-3 is presented as the one which is available for opera- 
tional research of a total system plant under construction, although 
its capability is a little short of the above goal. The service life of 
MD-3 catalyst, that is a duration in which it provides methanol con- 
version factor over 80%, is less than 4000 hours. However, it can 
be repeatedly activated by oxidizing and then reducing it, thereby 
lengthening its service life to one year. Moreover, there is a de- 
scription of zeolitic catalysts of Cu-Zn series which seem to have 
the capability almost equivalent to MD-3 catalyst. 16 figs. 


26483 (OH-85-267-K) Reliability performance of standby 
equipment with periodic testing. Sim, S.H. Ontario Hydro, 
Toronto, ON (Canada). Research Center. Nov 1985. 24p. Order 
Number DE91642599. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report, the reliability performance of standby equipment 
subjected to periodic testing is studied. analytical expressions have 
been derived for reliability measures, such as the man accumu- 
lated operating time to failure, the expected number of tests 
between two consecutive failures, the mean time to failure follow- 
ing an emergency start-up and the probability of failing to complete 
an emergency mission of a specified duration. These results are 
useful for the reliability assessment of standby equipment such as 
combustion turbine units of the emergency power supply system, 
and of the Class Ill power system at a nuclear generating station. 
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Refer also to citation(s) 25558, 25640, 25662, 25663, 25664, 
25665, 25666, 25668, 25670, 25671, 25672, 25675, 25682, 25683, 
25684, 25685, 27395, 27866 


26484 (ANL/CP-72014) Coal utilization and CO, emis- 
sions: What are the control options?. South, D.W. (Argonne 
National Lab., IL (United States)); Fish, A.F.; Kane, R. Argonne 
National Lab., IL (United States). [1991]. 32p. Sponsored by 
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USDOE. Washington. DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910819-1: 4. international conference on 
processing and utilization of high sulfur coals. Idaho Falls, ID 
(United States). 26-30 Aug 1991). Order Number DE91015988. 
Source: OSTI: NTIS: GPO Dep 

Concerns about global climate change have focused on coal uti- 
lization and the associated carbon dioxide (CO2) emissions. To 
minimize COz emissions from coal utilization requires the use of 
more efficient technologies. Clean coal technologies (CCTs). under 
development and demonstration by the US Department of Energy, 
have the capability through improved conversion efficiencies to re- 
duce CO, emission at new power plants by up to 20%. relative to 
conventional technologies. This paper will examine coal utilization 
worldwide and the options that exist to reduce CO2 emissions with 
continued coai use. should such reductions be mandated. It will be 
shown that if it is determined that CO, emissions should be re- 
duced, coal and coal-based technologies can, and must, play a 
role. 30 refs.. 12 figs.. 8 tabs. 


26485 (ANL/CP-73347) Analysis of the Clean Air Act 
amendments of 1990: A forecast of the electric utility industry 
response to Title 4, acid deposition control. Molburg, J.C.; Fox, 
J.A.; Pandola. G.; Cilek, C.M. Argonne National Lab., IL (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9105165—-4: 22. annual conference on modeling and simulation, 
Pittsburgh, PA (United States), 2-3 May 1991). Order Number 
DE91015567. Source: OSTI; NTIS; GPO Dep. 

Because of the unique nature of the Tile 4 requirements, particu- 
larly the establishment of an emissions cap, it is possible to 
estimate a time series for SO2 emissions from the utility sector. 
The Phase 1 extension combined with banking opportunities will be 
used to ease the transition to the significantly lower emission limi- 
tations required by the act. The emissions trajectory implied by the 
Act can be used with a simulation model to estimate capital invest- 
ment and operating costs. The additional cost imposed by these 
requirements ranges between $1 and $3 billion dollars per year. 3 
figs., 1 tab. 


26486 (CONF-900859-, pp. 385-404) Results of the EPA 
LIMB demonstration at Edgewater. Nolan, P.S. (Babcock and 
Wilcox Co., Barberton, OH (USA)); Purdon, T.J.; Peruski, M.E.; 
Santucci, M.T.; DePero, M.J.; Hendriks, R.V.; Lachapelle, D.G. US- 
DOE Pittsburgh Energy Technology Center, PA (United States); 
Korea Inst. of Energy and Resources, Daeduk (Korea, Republic of). 
[1990]. From 7. U.S.-Korea workshop on coal utilization technology 
meeting: Pittsburgh, PA (United States); 26-29 Aug 1990. In 7th 
US-Korea joint workshop on coal utilization technology. Proceed- 
ings. 589p. Order Number DE91012801. Source: OSTI; NTIS. 
This paper presents the results of the full-scale demonstration of 
Limestone Injection Multistage Burner (LIMB) technology con- 
ducted on the coal-fired, 105 MWe, Unit 4 boiler at Ohio Edison's 
Edgewater Station. Developed as a technology aimed at moderate 
levels of SO2 and NO, control for relatively low-cost retrofit appli- 
cations on older plants, LIMB operation at a Ca/S ratio of 2.0 is 
shown to be capable of achieving approximately 55 to 72% SO» 
removal. The removal depends upon the specific sorbent in use 
and the degree of humidification employed. Sorbents tested include 
a commercial calcitic hydrated lime, both with and without a small 
amount of calcium lignosulfonate, a material added to improve re- 
activity. Results are presented for humidification of the flue gas 
both to a 20°F approach to the saturation temperature (where an 
increase of 10% in SO2 removal efficiency is obtained), and for 
minimal humidification (where water is added solely to maintain 
adequate electrostatic precipitator (ESP) performance). The perfor- 
mance of the XCL low-NO, burners, with an average emission of 
0.48 Ib/10® Btu, is also presented. The paper also discusses the 
impact of LIMB technology on boiler and pliant operations. The ef- 
fects are related primarily to the increased quantity of particulate 
matter that must flow through the boiler, ESP, and ash handling 
equipment. The need for effective sootblowing is seen as the sin- 
gle most important requirement when considering application of the 
technology: without it, the increased particulate loading can de- 
crease heat transfer efficiency between sootblowing cycles. The 
other effects discussed in some detail result from the quicklime 
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component of the ash and the precautions that must be taken to 
avoid the potential for deposits at wet/dry interfaces and for high 
pH conditions associated with ash handling. 


26487 (CONF-900859-, pp. 405-412) Scaleup tests and 
supporting research for the development of duct injection 
technology. Klett. M.G. (Gilbert/Commonwealth, Inc.. Reading. PA 
(USA)); Hunt, J.E. USDOE Pittsburgh Energy Technology Center. 
PA (United States): Korea Inst. of Energy and Resources, Daeduk 
(Korea. Republic of). [1990]. From 7. U.S.-Korea workshop on coal 
utilization technology meeting: Pittsburgh. PA (United States); 26- 
29 Aug 1990. In 7th US-Korea joint workshop on coal utilization 
technology. Proceedings. 589p. Order Number DE91012801. 
Source: OSTI: NTIS. 

The Department of Energy's (DOE) Duct Injection Test Facility, 
located in Beverly, Ohio at the Muskingum River power plant of 
Ohio Power Company has been converted to test alternative duct 
injection technologies. Gilber/Commonwealth, Inc. and Southern 
Research Institute are working on the project. The technologies to 
be tested include slurry sorbent injection of hydrated lime using 
dual fluid nozzles and pneumatic injection of dry hydrated lime with 
flue gas humidification before or after sorbent injection. The test fa- 
cility was modified to test a range of flue gas SO, concentrations 
and a range of flue gas temperatures in vertical and horizontal duct 
test sections. This test program is part of a larger DOE program to 
fully characterize low cost, retrofittable dry SO. removal technolo- 
gies for application to existing power plants. 


26488 (CONF-910470-, pp. 11, Paper 17) NO, control tor 
gas turbines: Regulations and technology. Schorr, M.M. (GE 
Industrial and Power Systems, Schenectady, NY (USA)). Associa- 
tion of Energy Engineers, Atlanta, GA (United States). [1991]. 
From HVAC and building systems congress '91 - lighting efficiency 
congress '91 - cogeneration project development '91 and environ- 
mental management congress '91; Anaheim, CA (United States); 
23-24 Apr 1991. In HVAC and building systems congress ’91: 
Lighting efficiency congress '91; Cogeneration project development 
'91; Environmental management congress ’91. Proceedings. 453p. 
Source: OSTI; NTIS. 

The decade of the 1980's was one of rapid change for both gas 
turbine emission control regulations and the technologies used to 
meet those regulations. The primary pollutant of concern from gas 
turbines has been, and continues to be, oxides of nitrogen. The 
Gas Turbine New Source Performance Standards (NSPS), issued 
in 1979, did not regulate the emissions of carbon monoxide or un- 
burned hydrocarbons from gas turbines because the levels are 
very low due to the low water or steam injection rates needed to 
control NO, to the NSPS levels. However, on December 1987, 
EPA’s top-down approach for determining the Best Available Con- 
trol Technology (BACT) became a requirement. This ratcheted 
allowable gas turbine NO, emission levels down to levels 
significantly lower than the NSPS. As the allowable NO, levels de- 
creased, carbon monoxide emissions started to become more of a 
concern due to the increase in CO levels resulting from massive 
amounts of steam or water being injected to control NO, to the 
lower levels. Passage of the Clean Air Act Amendments of 1990 
will result in the imposition of new emission control requirements 
that will break new ground for the decade of the 1990’s, as the 
1977 Amendments did in the 1980's. This paper addresses appli- 
cable regulations and technology to meet the requirements. 


26489 (DOE/METC—90/61 15-Vol.1, pp. 73-82) Subpilot scale 
gasifier evaluation of cross flow filters. Haldipur, G.B. (Westing- 
house Electric Corp., Pittsburgh, PA .(USA)); Meyer, J.H.; Yang, 
Wenching; Alvin, M.A.; D'Amico, N. USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1990. (CONF- 
900853—Vol.1: 10. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (United 
States), 28-30 Aug 1990). In Proceedings of the tenth annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting. Volume 1. 373p. Order Number DE90009689. Source: 
OSTI; NTIS. 

The Westinghouse Science and Technology Center, in coopera- 
tion with Texaco, is conducting a hot gas cleanup development 
program wherein full-scale ceramic cross-flow filter elements are 
tested in a hot coal gas stream generated by the Texaco pilot-scale 





coal gasifier in Montebello, California. The major objectives of this 
project are to: Demonstrate successful operation of the full-scale 
ceramic cross flow filter system in an integrated-gasifier environ- 
ment for a minimum of 250 hours. Characterize the operational 
performance of the filter system for cleanup of spent in situ sor- 
bents and fly ash released from the Texaco gasifier, during 
air-blown and oxygen-blown gasification tests. Evaluate the me- 
chanical performance of critical filter system components in a hot 
reducing gas environment. Develop IGCC  system-related 
performance parameters to be used in scaleup and design method- 
ologies for cross flow filters. Perform a conceptual design and 
trade-off cost study to assess the technical and economic benefits 
of cross flow filters in an advanced IGCC applications. This paper 
reports on the progress of this project. 


26490 (DOE/METC-—90/6115-Vol.1, pp. 83-101) Zinc ferrite 
desulfurization studies in fluid bed reactors. Gansley, R.R.; 
Lee, G.T. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. (CONF-900853—Vol.1: 10. annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 373p. Or- 
der Number DE90009689. Source: OSTI; NTIS. 

The Morgantown Energy Technology Center (METC) develops 
technologies that promote cleaner, more efficient utilization of coal. 
As part of the METC effort, in-house research has actively investi- 
gated advanced Hot Gas Desulfurization (HGD) processes for 
more than 10 years. The HGD process is used in an Integrated 
Gasifier Combined Cycle (IGCC) power plant concept. The HGD 
process removes sulfur compounds, mainly hydrogen sulfide 
(H2S), from a gasifier gas stream to low ppm levels, and the clean 
gas is then sent to a gas turbine for power generation. System 
studies show that IGCC plants with an HGD process have im- 
proved plant efficiencies and the potential for lower costs 


compared to simiiar plants that use more conventional cleanup ap- 
proaches requiring gas cooling. This paper reports on fluid bed 


desulfurization studies conducted at METC in both 7.6- and 15-cm 
(8- and 6-in) diameter units at 593C (1,100F) and 20 bar (280 
psig) using coal-derived gas from a fluid bed gasifier. 


26491 (DOE/METC-90/6115-Vol.1, pp. 102-111) Enhanced 
durability of desulfurization sorbents for fiuidized-bed applica- 
tions. Gangwal, S.K. (Research Triangle Institute, Research 
Triangle Park, NC (USA)). USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). Aug 1990. (CONF-900853—Vol.1: 
10. annual gasification and gas stream cleanup systems contrac- 
tors review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI; NTIS. 

The objectives of this project are to identify and demonstrate 
methods for enhancing the long-term chemical reactivity and attri- 
tion resistance for designated high-temperature desulfurization 
sorbents to be employed in a high temperature, high-pressure 
(HTHP) fluid-bed reactor for removal of sulfur from hot coal-derived 
gases. The sorbent formulation specified for study during the base 
period is zinc ferrite. Zinc titanate has recently been selected for 
study under an option to the base contract. This paper reports the 
progress of this project. 


26492 (DOE/METC-90/6115-Vol.1, pp. 112-121) Enhanced 
durability tor high-temperature desulfurization sorbents. Ayala, 
R.E. (GE Corporate Research and Development, Schenectady, NY 
(USA)); Gal, E.; Gangwal, S.K. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). Aug 1990. DOE Contract 
AC21-88MC25003. (CONF-900853—Vol.1: 10. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (United States), 28-30 Aug 1990). In Proceedings of 
the tenth annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 373p. Order Number 
DES90009689. Source: OSTI; NTIS. 

The goal of this project is to identify and to implement composi- 
tions and fabrication methods that enhance the long-term chemical 
reactivity and mechanical strength of zinc ferrite and other novel 
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sorbents for moving-bed, high-temperature desulfurization of coal- 
derived gases. Desired properties for moving-bed sorbent materials 
are (1) high chemical reactivity (sulfur absorption rate and total sul- 
fur capacity), (2) high mechanical strength (pellet crush strength 
and attrition resistance), and (3) suitable pellet morphology (e.g., 
pellet size, shape, surface area, and average specific pore vol- 
ume). In addition, it is desired to maintain the sorbent properties 
over extended cyclic use in moving-bed systems. This paper re- 
ports the progress of this project. 


26493 (DOE/METC-—90/61 15-Vol.1, pp. 130-135) Long term 
durability testing of ceramic cross flow filter. Smeltzer, E.E. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)); Bachovchin, 
D.M. USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1990. DOE Contract AC21-87MC24022. (CONF- 
900853—Vol.1: 10. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (United 
States), 28-30 Aug 1990). In Proceedings of the tenth annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting. Volume 1. 373p. Order Number DE90009689. Source: 
OSTI; NTIS. 

The objective of this work is to evaluate the mechanical integrity 
and performance stability of components and materials used in 
construction of the ceramic cross flow filter system by conducting 
long term durability tests. Two dedicated high temperature, high 
pressure (HTHP) filter test facilities have been constructed and op- 
erated. These test facilities are intended to provide simulated 
HTHP gas environments for evaluating the filter using ash materi- 
als from PFBC and coal gasification facilities. This paper reports 
the progress of this project. 


26494 (DOE/METC—90/6115-Vol.1, pp. 227-233) Investiga- 
tions of sulfur capture and recovery using calcium-based 
sorbents. Pham, H.N. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. (CONF-900853—Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OST]; NTIS. 

The use of caicium-based sorbents for in-bed sulfur control in 
fluid-bed coal gasification results in a solid residue containing cal- 
cium sulfide which requires treatment before disposal. As part of 
an investigation of calcium-based sorbents for coal gas desulfuriza- 
tion, current work addresses two alternative treatments of the 
sulfide bearing solid. The first is the regeneration of hydrogen sul- 
fide from calcium sulfide by steam and carbon dioxide, and the 
second is the oxidation of calcium sulfide to sulfate by air. In the 
first scheme, CaS reacts with steam and COz to release sulfur as 
HS and a residual product of CaCO3. Unreacted CaO in fluid-bed 
ash is also converted to CaCO3 as a result of a side reaction. Re- 
sults obtained from tests at low pressure (20 psia) showed a 
conversion of less than 10%. However, the H2S generation reac- 
tion scheme is known to be favorable at high pressure. Therefore, 
high-pressure tests are being planned. In the second treatment, 
CaS is sulfated by hot air. Tests conducted in several reactor types 
at low pressure showed that conversion of the sulfation reaction 
was generally low and always accompanied by SO> evolution. The 
highest sulfation conversion obtained was 62% together with 14% 
of the sulfide released as sulfur dioxide using the fluid-bed reactor. 
Effects of operating parameters on the extents of sulfation and sul- 
fur dioxide evolution in the laboratory-scale reactors were also 
investigated. Sulfide bearing solid residue from an air-blown test at 
the Kellogg Rust Westinghouse (KRW) fluidized-bed gasifier pilot 
plant was used in these studies. 


26495 (DOE/METC-—90/61 15-Vol.1, pp. 362-372) Air toxics: 
Instrumentation needs. Wachter, J.K. USDOE Morgantown 
Energy Technology Center, WV (United States). Aug 1990. (CONF- 
900853-Vol.1: 10. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (United 
States), 28-30 Aug 1990). In Proceedings of the tenth annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting. Volume 1. 373p. Order Number DE90009689. Source: 
OSTI; NTIS. 
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The three main objectives of this presentation were to (1) 
provide an overview of Title 3 - Air Toxics provision in the reautho- 
rization Clean Air Acts (H.R. 3030 and S. 1630); (2) determine 
which toxics on the list are of greatest concern and potential im- 
pact for advanced fossil energy-based conversion systems, and (3) 
assess if instrumentation is currently available to measure these 
toxics, and, if not, outline required instrumentation R and D. 


26496 (DOE/PC/70771-T11) Kinetics of nitrogen and sulfur 
reactions in combustion systems: Quarterly report No. 6. En- 
ergy and Environmental Research Corp., Irvine, CA (United 
States). [1991]. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-84PC70771. Order Number 
DE91015731. Source: OSTI; NTIS; GPO Dep. 

The overall program is designed to support one goal: Develop 
the crucial fundamental mechanistic and quantitative rate informa- 
tion on the chemistry of formation and control of sulfur and 
nitrogen oxides as they pertain to pulverized coal fired systems. 
The program is a teaming of efforts of several organizations, each 
supplying a portion of required data. The data are continually 
evaluated by and incorporated into kinetic models of pollution gen- 
eration and control. The four subjects covered include (1) the 
development of the kinetics of NO reduction on soot, (2) a discus- 
sion of the mechanisms of heterogeneous NO, reactions in coal 
combustion, (3) a summary of the distributed pore model, and (4) 
the application of the sulfation models to the problem of enhanced 
reactivity at high heating rates. 


26497 (DOE/PC/88850-T3) Fundamental investigation of 
duct/ESP phenomena: Flow visualization: Topical report No. 3, 
Volume 2, Duct humidification atomizer performance evalua- 
tion in a hot flow physical model. Himes, R.M. Fossil Energy 
Research Corp., Laguna Hills, CA (United States). Mar 1991. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88850. Order Number DE91013145. Source: 
OSTI; NTIS; GPO Dep. 

There are many different processes for flue gas desulfurization, 
each with its advantages and disadvantages. One technology that 
is attractive for the use with older plants is duct-injection of calcium 
based sorbents. Various pilot plant process investigations have 
shown that it is possible to obtain nominal 50%, SO2 removal lev- 
els when using a calcium based sorbent at a Ca/S reagent ratio of 
two. In an effort to bring duct injection technology closer to com- 
mercialization, the Department of Energy (DOE) initiated a 
multi-faceted three-year program. One element of this program in- 
volved fundamental investigations of duct and _ electrostatic 
precipitator (ESP) phenomena through the use of a 1.7 MW equiv- 
alent slipstream from Central Illinois Public Service’s Meredosia 
Unit 3. This report will characterize these efforts in terms of the at- 
omizer screening criteria employed, the different types of atomizers 
tested, the extent of any droplet wall impingement, water utilization, 
and the amount of any atomizing air requirements. It should be 
noted, however, that these efforts were in direct support of the pilot 
plant operations at Meredosia. Efforts were thus limited toward 
finding an atomizer(s) for humidification that could operate within 
an 18-inch diameter duct without wall deposition. Since the duct 
represents a confined flow, an enclosed jet can potentially gener- 
ate secondary recirculating flows by the duct wall, that, in turn, 
promotes wall deposition. As such, the results are specific to the 
pilot plant facility and not considered to be optimized for full-scale 
applications where the ducts have much smaller surface to volume 
ratios. 9 refs., 18 figs., 5 tabs. 


26498 (DOE/PC/88867-T10) Electrostatic precipitation of 
condensed acid mist: Phase 2 final report, January 18, 1990— 
April 18, 1991. Dahlin, R.S. Southern Research inst., Birmingham, 
AL (United States). Apr 1991. 59p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC88867. 
(SRI-ENV-—91-292-6657-XXXIV). Order Number DE91016530. 
Source: OSTI; NTIS; GPO Dep. 

This report deals with the second part (Phase 2) of a two-phased 
study of the control of acid mist emissions using a compact, wet 
electrostatic precipitator (WESP). The goal of the study was to de- 
termine the degree of acid mist control that could be achieved 
when a compact WESP was used to replace or augment the mist 
eliminators in a flue gas desulfurization (FGD) system. Phase 1 of 
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the study examined the electrical operation of a lab-scale WESP 
collecting an acid mist from a coal combustion pilot plant equipped 
with a spray chamber. The results of this study were used to de- 
velop and validate a computer model of the WESP. In Phase 2, 
measurements were made at two utility scrubber installations to de- 
termine the loadings of acid mist, fly ash, and scrubber carryover. 
These measurements were used as input to the computer model to 
project the performance of retrofitted WESPs at both of the utility 
test sites. Phase 1 results showed that excellent electrical operat- 
ing conditions could be achieved, but very high loadings of acid 
mist or the fine fly ash tended to degrade electrical operation 
because of space charge suppression of the corona current. Mea- 
surements made at the utility sites under Phase 2 showed that acid 
mist accounted for 40 to 57% of the total particulate mass, while fly 
ash and scrubber solids accounted for 40 to 55% and 1.0 to 3.4%. 
Impactor samples from both test sites showed an increase in acid 
content with decreasing particle size. 9 refs., 14 figs., 13 tabs. 


26499 (DOE/PC/88873-T9) Global approach for enhanced 
mass transfer effects in-duct flue gas desulfurization pro- 
cesses: Quarterly technical progress report No. 4. Energy and 
Environmental Research Corp., Irvine, CA (United States). 17 Sep 
1989. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88873. Order Number 
DE91015456. Source: OSTI; NTIS; GPO Dep. 

Research continued on an in-duct flue gas desulfurization. This 
quarter efforts focused both on the continuation of the experimental 
studies and on the development of the duct injection process 
model. In the experimental task the single drop reactor was modi- 
fied by the addition of a settling chamber designed to allow slurry 
droplets to enter the reactor at their terminal velocity. This allowed 
the droplets to enter the reactor at a known velocity and increased 
their residence time to the reactor. Data was taken with the modi- 
fied reactor as a function of residence time, slurry concentration, 
sorbent surface area, SO2 concentration, and relative humidity. Uti- 
lization of a high surface areas sorbent was found to be lower than 
the baseline sorbent. Under the modeling task the development of 
the in-duct FGD process model neared completion. Three mecha- 
nisms were included in the model which had the potential for 
influencing the extent of SO, by a slurry droplet. These were the 
diffusion of liquid phase sulfur species to the sorbent particles, the 
dissolution of calcium in the absence of liquid phase sulfur species, 
and the influence of evaporation of the liquid phase diffusion 
process. The model was compared against data from both the ex- 
perimental effort and in-duct pilot scale data from the literature. 3 
refs., 14 figs., 3 tabs.. 


26500 (DOE/PC/90292-T2) Alternative formulations of 
regenerable flue gas cleanup catalysts: Progress report, De- 
cember 1, 1990-February 28, 1991. Mitchell, M.B.; White, M.G. 
Clark Atlanta Univ., GA (United States). [1991]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90292. Order Number DE91016835. Source: OSTI; NTIS; 
GPO Dep. 

Research on catalysts utilized in flue gas cleanup continued. 
This quarter, characterization of copper on cabosil (silica) was in- 
vestigated via diffuse reflectance infrared infrared fourier transform 
spectroscopy (DRIFT). The decomposition of the copper catalyst is 
discussed. Aluminas were studied by x-ray photoelectron spec- 
troscopy (XPS) to determine the chemical composition of the 
surface. 1 ref., 6 figs. (CBS) 


26501 (DOE/PC/90546—-T2) Confined zone disperson flue 
ges desulfurization demonstration: Quarterly Report No. 2, 
February 1, 1991—April 30, 1991. Bechtel Corp., San Francisco, 
CA (United States). 30 May 1991. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90546. 
Order Number DE91016578. Source: OSTI; NTIS; GPO Dep. 

The confined zone desulfurization (CZD) process involves flue 
gas post-treatment, physically located between the boiler's air 
heater and the particulate collector, which in the majority of cases 
is an electrostatic precipitator. The features that distinguish this 
process from other similar injection processes are: injection of an 
alkaline slurry directly into the duct, instead of injection of dry solids 
into the dust ahead of a fabric filter; use of an ultrafine calcium/ 
magnesium hydroxide, type S pressure hydrated dolomitic lime. 





This commercial product is made from plentiful, naturally occurring, 
dolomite; low residence time, made possible by the high effective 
surface area of the type S lime; localized dispersion of the reagent. 
Slurry droplets contact only part of the gas while the droplets are 
drying, to remove up to 50 percent of the SO, and NO,. The pro- 
cess uses dual fluid rather than rotary atomizers: and improved 
ESP performance via gas conditioning from the increased water 
vapor content, and lower temperatures. The demonstration will be 
conducted at Penelec’s Seward Station, Unit #15. This boiler is a 
147 Mwe coal-fired unit, which utilizes Pennsylvania bituminous 
coal (approximately 1.2 to 2.5% sulfur). One of the two flue gas 
ducts leading from the boiler will be retrofitted with the CZD tech- 
nology. Work performed during this phase consisted of equipment 
acquisition, installation, and start-up operation. 3 figs., 1 tab. 


26502 (DOE/PC/91024-T11) Characterization and funda- 
mental studies on CuO sorbent materials to determine attrition 
mechanisms on substrate gamma alumina: Final report, 
September 23, 1986—April 23, 1990. Mote, J.D.; Yang-Spaulding, 
M.; Eucker, P.; Ziliman, W.; Naziripour, A. Denver Univ., CO 
(United States). Dept. of Engineering. [1990]. 86p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
86PC91024. Order Number DE91011278. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this program was to characterize and conduct 
fundamental research on the copper oxide sorbent materials that 
are used in the fluidized-bed process developed by the Pittsburgh 
Energy Technology Center. Specifically, causes of attrition were 
determined to be predominately mechanical, with very little degra- 
dation in strength due to absorption and regeneration. Deposition 
of various materials over the pore surfaces were investigated to 
evaluate strengthening effects. Significant strengthening was pro- 
duced by some of these coatings and simultaneous coating of the 
copper oxide was possible without any measurable reduction of the 
sorbent capacity. 24 refs., 55 figs., 8 tabs. 


26503 (ETDE-mf-151603) The selective heterogeneously 
catalysed oxidation of NO to NO, utilized tor the denitrification 
of flue gases - reactor design and testing of catalysts. Final 
report. Werther, J.; Vollert, J. Technische Univ. Hamburg-Harburg, 
Hamburg (Germany). Arbeitsbereich Verfahrenstechnik 1, Mecha- 
nische und Chemische Verfahrenstechnik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Sep 1990 81p. (in 
German). Contract BMFT 0326468A. Order Number DE91515603. 
Source: OSTI; NTIS (US Sales Only). 

The fact that NO2 exhibits a considerably higher solubility in wa- 
ter than NO led to the idea of developing a method to convert NO 
in flue gases to NO2 by catalytic oxidation. This would permit NO, 
separation from flue gases in a scrubber. The present research 
project was carried out in close cooperation between the Universi- 
ties of Hamburg-Harburg and Erlangen-Nuernberg. The catalysts 
which were supplied by the project partner at Erlangen University 
were tested in four different types of reactors (fixed bed, moving 
bed, bubbling fluidized bed and circulating fludized bed) under con- 
ditions similar to those in power plant flue gases. As a main result it 
was found that zeolithes and metal oxides yielded NO-conversions 
up to 90%. However, further investigations showed that the metal 
oxides were irreversibly deactivated in the presence of SO, 
whereas the zeolithes experienced a reversible deactivation from 
H20 and SOz. The negative effects of H2O and SOz on the perfor- 
mance of the zeolith catalyst can be largely avoided with the use 
of a moving bed. The moving bed concept, however, requires the 
handling of large mass flows of catalyst which may lead to prob- 
lems with catalyst attrition. (orig.) With 29 refs., 12 tabs., 45 figs. 


26504 (UCI-ARTR-90-15) Fundamental investigation of 
duct/ESP phenomena: Flow visualization: Topical report No. 3, 
Volume 1, Drop size and velocity measurements of duct hu- 
midification atomizers. Brown, C.T.; Sowa, W.A.; Samuelsen, 
‘GS. California Univ., Irvine, CA (United States). Combustion Lab. 
Nov 1990. 43p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract AC22-88PC88850. Order Number 
DE91010999. Source: OSTI; NTIS; GPO Dep. 

The objective of this work effort is to characterize the perfor- 
mance and behavior of twin-fluid atomizers used for in-duct sulfur 
capture. Such atomizers characteristically produce dense sprays 
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featuring very narrow dispersion angles and high droplet velocities. 
To meet the objective, several tasks were identified (1) demon- 
strate the usefulness of phase Doppler interferometry to 
characterize humidification atomizers. (2) screen several commer- 
cially available atomizers to guide in the selection of nozzles used 
of field testing, and (3) develop a data base useful for computa- 
tional code development and validation. The approach taken is to 
characterize the liquid phase produced by practical. full scale, twin- 
fluid humidification atomizers. Eight such twin-fluid atomizers are 
considered. Several of these atomizers were used in field tests. 
Only water sprays are considered. Atomizer responses to changes 
in air pressure (air flow rate) and water pressure (water flow rate) 
are examined. Measurements of droplet size and corresponding 
mean axial velocity are obtained. 18 rets., 20 figs., 2 tabs. 


26505 (WR-28-1-34-107) Widows Creek fossil plant as- 
sessment of potential effects on groundwater of the Phase 2 
FGD pond. Julian. H.; Bohac, C.E. Tennessee Valley Authority, 
Norris, TN (United States). Engineering Lab. Mar 1990. 50p. Spon- 
sored by Tennessee Valley Authority, Knoxville, TN (United States). 
Order Number DE91015957. Source: OSTI: NTIS. 

The proposed Phase 2 disposal area for FGD wastes lies ap- 
proximately 1.5 miles northeast of the Widows Creek main plant 
and immediately northeast of the existing Phase 1 site. The objec- 
tive of this assessment was to analyze the impact to local 
groundwater from the disposal facility based upon a reevaluation of 
existing data. A numerical model was used to approximate regional 
groundwater movement and to estimate mounding effects of the 
disposal facility. The formation of a groundwater mound beneath 
the area will alter groundwater flow patterns in the site vicinity and 
the groundwater levels of nearby wells will probably be affected. 
Considering that Widows Creek Fossil Plant is situated in a karst 
terrane, special precautions should be taken in design and con- 
struction of the proposed disposal facility to minimize the impact to 
water and groundwater resources. Recommendations are provided 
for design features and followup monitoring that ensure an elevated 
level of protection for nearby domestic water supplies, Widows 
Creek and other associated water and groundwater resources. In 
general, modeling results indicate that leachate migration will result 
in insignificant effects on nearby surface waters. 18 refs., 5 figs. 


2005 Environmental Aspects 


Refer also to citation(s) 25688 


26506 (DOE/EA—0420) Innovative Clean Coal Technology 
Program advanced flue gas desulfurization demonstration 
project: Pure Air, a Joint Venture Company, Allentown, Penn- 
sylvania; Northern Indiana Public Service Company, Bailly 
Generation Station, Porter County, Indiana: Environmental As- 
sessment. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Apr 1990. 73p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE91015522. Source: OSTI; NTIS; GPO Dep. 

This environmental assessment (EA) has been prepared by the 
US Department of Energy (DOE) in compliance with the National 
Environmental Policy Act (NEPA) to evaluate the environmental ef- 
fects of a Clean Coal Technology Demonstration project that is 
being partially funded by the federal government and to determine 
whether or not an environmental impact statement needs to be 
prepared. The proposed demonstration project involves the installa- 
tion and operation of an advanced flue gas desulfurization (AFGD) 
system at the Northern Indiana Public service Company's Bailly 
Generating Station. 36 refs., 11 figs., 13 tabs. 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 27240, 27267, 27287, 27290 
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26507 (DOE/OSTI-8200-R54) Nuclear reactor built, being 
built, or planned. USDOE Office of Scientific and Technical Infor- 
mation, Oak Ridge, TN (United States). Jun 1991. 59p. Sponsored 
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by USDOE. Washington. DC (United States). Order Number 
DE91009108. Source: OSTI: NTIS: INIS: GPO Dep. 

This document contains unclassified information about facilities 
built, being built. or planned in the United States for domestic use 
or export as of December 31, 1990. The Office of Scientific and 
Technical Information. US Department of Energy. gathers this infor- 
mation annually from Washington headquarters and field offices of 
DOE. from the US Nuclear Regulatory Commission. from the US 
reactor manufacturers who are the principal nuclear contractors tor 
foreign reactor locations. from US and foreign embassies, and trom 
foreign governmental nuclear departments. The book is divided into 
three major sections: Section 1 consists of a reactor locator map 
and reactor tables: Section 2 includes nuclear reactors that are op- 
erating, being built. or planned: and Section 3 includes reactors 
that have been shut down permanently or dismantled. Sections 2 
and 3 contain the following classification of reactors: Civilian, Pro- 
duction. Military, Export, and Critical Assembly. 


26508 (IAEA-TECDOC-590) Case study on the use of PSA 
methods: Determining safety importance of systems and com- 
ponents at nuclear power plants. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. 67p. Order Number 
DE91641295. Source: OSTI; NTIS (US Sales Only): INIS. 

This case study emphasizes the step of probabilistic safety 
assessment (PSA) regarding identification of systems and compo- 
nents important to nuclear plant safety. An importance analysis 
involves combining information that is both qualitative and proba- 
bilistic in nature to generate a numerical ranking to determine the 
system and/or component failures that dominate the risk. Such a 
ranking can suggest where hardware. software, human factors and 
component design changes can be implemented to improve plant 
safety. Examples of using ranking methodology are described. A 
qualitative ranking criteria is discussed for components and sys- 
tems that are not included in a PSA. 18 refs, 7 figs, 18 tabs. 


26509 (IAEA-TECDOC-591) Case study on the use of PSA 
methods: Backfitting decisions. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. 5ip. Order Number 
DE$1641296. Source: OSTI; NTIS (US Sales Only): INIS. 

This case study illustrates the process of using probabilistic risk 
assessment (PRA) method to evaluate proposed backfits of nu- 
clear power plants (NPP), which are intended to enhance the plant 
safety by improving equipment operability. Some examples of situ- 
ations in which PRA techniques have been used to address backfit 
issues at operating NPPs are summarized. 2 refs, 5 figs, 4 tabs. 


26510 (IAEA-TECDOC-592) Case study on the use of PSA 
methods: Human reliability analysis. international Atomic En- 
ergy Agency, Vienna (Austria). Apr 1991. 69p. Order Number 
DE91641297. Source: OSTI: NTIS (US Sales Only); INIS. 

The overall objective of treating human reliability in a probabilis- 
tic safety analysis is to ensure that the key human interactions of 
typical crews are accurately and systematically incorporated into 
the study in a traceable manner. An additional objective is to make 
the human reliability analysis (HRA) as realistic as possible, taking 
into account the emergency procedures, the man-machine 
interface, the focus of training process, and the knowledge and ex- 
perience of the crews. Section 3 of the paper describes an 
overview of this analytical process which leads to three more 
detailed example problems described in Section 4. Section 5 dis- 
cusses a peer review process. References are presented that are 
useful in performing HRAs. In addition appendices are provided for 
definitions, selected data and a generic list of performance shaping 
factors. 35 refs, figs and tabs. 


26511 (IAEA-TECDOC-593) Case study on the use of PSA 
methods: Station blackout risk at Millstone Unit 3. International 
Atomic Energy Agency, Vienna (Austria). Apr 1991. 73p. Order 
Number DE91641298. Source: OSTI; NTIS (US Sales Only); INIS. 

In Westinghouse pressurized water reactors, severe accidents 
sequences resulting from station blackout have been recognized to 
be significant contributors to risk of core damage and public conse- 
quences. To properly quantify the risk of station blackout it is 
necessary to consider all possible types of core damage scenarios. 
Having obtained an accurate representation of the types of core 
damage scenarios involved specific areas of vulnerability can be 
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pinpointed for further improvement. In performing this analysis it 
was decided to use time dependent probabilistic safety assessment 
method to provide a more realistic treatment of time dependent 
failure and recovery. Overview of the analysis. calculation proce- 
dures and methods. interpretation of the results are discussed. 
Peer review process is described. 13 refs, 19 figs 


26512 (INIS-mf-12869, pp. 11.1-11.6) Full scope power 
plant training simulator: A general overview. Lavery, F. (CAE 
Electronics Limited. Saint Laurent, PQ (Canada)). Canadian 
Nuclear Association. Toronto, ON (Canada). 1986. 451p. (CONF- 
8606427-: Symposium on advanced nuclear services, Toronto 
(Canada), 11 Jun 1986). In Proceedings of the symposium on ad- 
vanced nuclear services. Order Number DE91640607. Source: 
OSTI: NTIS (US Sales Only): INIS. 

The use of full scope power plant simulators in the training pro- 
cess of power plant operators and personnel has reached, over the 
years. a high level of acceptance among utilities worldwide. Today, 
these training tools are highly sophisticated devices incorporating 
the latest developments in computer technologies, mathematical 
modelling techniques, and human engineering approaches, to 
name a few. Full scope simulators are subject to constant updates 
and modifications resulting from plant changes and changing regu- 
latory requirements during their expected life. Prospective and 
current users can face serious problems if certain simulator design 
elements are not properly addressed during the development of a 
simulator or subsequent updates. After defining and introducing the 
concept of the full scope training simulator, highlighting the history 
of its development and the various factors that have an impact on 
its operation and maintenance, this paper will address important el- 
ements that must be built and implemented on new or existing 
simulators that will allow utilities to maintain their simulators and 
therefore meet their training and regulatory requirements. 
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Refer also to citation(s) 25812, 25867, 25868, 26551, 26802, 
26806, 26824, 26879, 26931, 26932, 26944, 26948, 26949, 26957, 
26958, 26959, 26960, 26961, 26962, 26963. 26964, 26965, 26966, 
26967, 26968, 26969, 26970, 26971, 26972, 26973, 26974, 26975, 
26976, 26977, 26978, 26979, 26980, 26981, 26982, 26983, 26984, 
26985, 26986, 26987, 26988, 26989, 27025, 27027, 27032, 27035, 
27070, 27073, 27074, 27075, 27076, 27077, 27078, 27079, 27080, 
27081, 27082, 27083, 27084, 27085, 27086, 27087, 27088, 27089, 
27090, 27091, 27092, 27093, 27094, 27095, 27096, 27097, 27098, 
27099, 27100, 27101, 27102, 27103. 27104, 27105, 27106, 27107, 
27108, 27109, 27110, 27111, 27112, 27113, 27114, 27115, 27116, 
27118, 27119, 27120, 27121, 27123, 27124, 27125, 27126, 27127, 
27128, 27129, 27130, 27131, 27132, 27133, 27134, 27136, 27137, 
27138, 27139, 27140, 27141, 27142, 27143, 27148, 27151, 27152, 
27154, 27155, 27157, 27158, 27159, 27161, 27162, 27163, 271685, 
27166, 27167, 27169, 27170, 27171, 27174, 27175, 27176, 27177, 
27178, 27180, 27181, 27182, 27183, 27184, 27185, 27186, 27187, 
27188, 27190, 27191, 27192, 27193, 27194, 27195, 27196, 27197, 
27198, 27199, 27200, 27201, 27202, 27205, 27617, 28041, 29533 


26513 (CSNI-R-178) Proceedings of the International 
Workshop on Boiling Water Reactor Stability. Nuclear Energy 
Agency, 75 - Paris (France). Committee on the Safety of Nuclear 
Installations. 1991. 548p. (CONF-9010378-: international Work- 
shop on Boiling Water Reactor Stability, Brookhaven, U (United 
States), 17-19 Oct 1990). Order Number DE91640509. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With regard to technical understanding of the phenomena, the 
participants agreed that the causes of instability appear to be well 
understood, but there are many variables involved, and their corre- 
lation with instability conditions is not always certain. Most codes 
claimed to be capable of predicting oscillations and unstable condi- 
tions, based on post-test analyses of data from actual events, but 
there do not seem to be any biind predictions available which ac- 
curately predict an instability event before the actual test results 
are released. As a result, reactor owners have decided that the 
best course is to avoid, with sufficient margin, certain regions in 
the power-flow map where regions of instability are known to exist, 





rather than try to predict them very accurately. The meeting con- 
cluded that the safety significance of BWR instability is rather 
limited, and current estimates of plant risk do not show it to be a 
dominant contributor. This is because the installed plant protection 
systems will shut a reactor down when the oscillations exceed 
power limits, and any fuel damage which might occur will be 
localized and containable. However, it was also agreed that an in- 
stability event could increase uncertainties in the human error rate, 
because operators who have never seen an unstable reactor may 
take actions which are not necessarily the best for the particular 
situation. In addition, although an instability event may not cause 
any harm to the public, it may cause some fuel failures, and these 
are certainly a concern to a reactor owner, for economic and radia- 
tion protection reasons. Finally, it was also agreed that BWR 
instability is certainly considered to be significant by the public, 
where acceptance of the technology would erode if a piant is per- 
ceived to be in an uncontrolled state, regardiess of the actual risk 
inherent in the situation. 


26514 (EUR-13255) Dismantling and decontamination of 
the tube bundle of a feedwater preheater of the Garigliano 
BWR. Bregani, F. (Ente Nazionale per l’Energia Elettrica, Milan 
(IT). Centro Termica e Nucleare); Garofalo, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 69p. 
Contract No FIl1D-0023. Source: OSTI; NTIS (US Sales Only). 

The report deals with dismantling and decontamination of the 
tube bundle of a feedwater preheater of Garigliano-BWR. Decon- 
tamination is a common practice in decommissioning works and it 
can be used both for reducing radiation exposures, in order to 
save manrem, and for the unrestricted release of materials. In this 
latter field the decontamination of tube bundle is a particular case 
because of their large contaminated surfaces and relatively low 
weight; at the moment no decon technique was available on the 
market to decontaminate up to the unrestricted release the materi- 
als of tube bundles. In this context an innovative decon technique 
using aggressive chemicals together with ultrasounds in a tank, 
was developed by several laboratories and assessed with in-scale 
testings. A decon procedure considering two phases: first with ul- 
trasounds applied in water at 60°C, and second with ultrasounds 
applied in a solution of HF/HNO3 acids at 60-70°C, was qualified. 
The demonstration of the performances of the new technique un- 
der real conditions was made by performing ten full-scale demo 
tests, each one on an assembly of 100 straight tubes, 1 m long 
each, for a total of 1000 meters. 


26515 (GKN-—1987) Report on the year 1987. Gemeenschap- 
pelijke Kernenergiecentrale Nederland NV, Arnhem (Netherlands). 
1988. 22p. (In Dutch). Order Number DE91640541. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Annual report of the Netherlands Joint Nuclear Energy Facility. 

This report gives a survey of the operation of the nuclear power 
plant 'Dodewaard’ during 1987. A summary is given of the findings 
of the OSAR team and of the state of affairs with regard to COVRA, 
inter-national developments, judicial procedures, information, radia- 
tion control, waste processing and exploitation during 1987. Finally 
future perspectives are outlined. (H.W.). 3 fotos; 1 tab. 


26516 (GKN—1988) Report on the year 1988. Gemeenschap- 
pelijke Kernenergiecentrale Nederland NV, Arnhem (N2therlands). 
1989. 29p. (In Dutch). Order Number DE91640542. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Annual report of the Netherlands Joint Nuclear Energy Facility. 

This report gives a survey of the operation of the nuclear power 
plant 'Dodewaard’ during 1988. A summary is given of the state of 
affairs with regard to new housing developments (for the education 
group), COVRA, international developments, judicial procedures, 
information, radiation control, waste processing, exploitation during 
1988, and future perspectives are outlined. (H.W.). 2 figs.; 8 fotos; 
3 tabs. 


26517 (GKN-—1989) Report on the year 1989. Gemeenschap- 
pelijke Kernenergiecentrale Nederland NV, Arnhem (Netherlands). 
1990. 29p. (In Dutch). Order Number DE91640543. Source: OST]; 
NTIS (US Sales Only); INIS. 

Annual report of the Netherlands Joint Nuclear Energy Facility. 


21 NUCLEAR POWER PLANTS 
2101 Power Reactors, Nonbreeding, Light-Water Moderated, Boiling Water 


This report gives a survey of the operation of the nuclear power 
plant 'Dodewaard’ during 1989. Also the state of affairs with regard 
to COVRA, international developments, information, radiation con- 
trol, radioactive waste and exploitation during 1989 is summarized. 
Finally some future perspectives are outlined. (H.W.). 2 figs.; 7 fo- 
tos; 4 tabs. 


26518 (HBEP-08(2G3)) Power bumping of GE rods—Task 
2C (Group 1): High Burnup Effects Program. Ronnberg, G. 
(Studsvik AB, Nykoeping (Sweden)): Nilsson, B.; Brisling, A. Bat- 
telle Pacific Northwest Lab., Richland, WA (United States): 
Studsvik AB, Nykoeping (Sweden). Apr 1981. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
80ET34046. (STUDSVIK/K3-80/138). Order Number DE91017277. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Two GE-supplied test fuel rods have undergone power bumping 
irradiations in the R2 reactor. The irradiation of the first rod was in- 
terrupted after detection of activity release. The bumping scheme 
for the second rod was slightly modified, and the irradiation was 
performed without failure indications. 8 figs., 3 tabs. 


26519 (HBEP-54(3P20)) NDT examinations of six fuel rods 
irradiated for two or three cycles in BR-3—Task 3: High Bur- 
nup Effects Program. Goldsmith, L.A. (UKAEA Windscale Nuclear 
Power Development Labs. (United Kingdom)); Kennedy, P.D.; 
Manley, A.J.; McKee, G.; Scogings, B. Battelle Pacific Northwest 
Lab., Richland, WA (United States); UKAEA Windscale Nuclear 
Power Development Labs. (United Kingdom). Aug 1988. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-80ET34046. Order Number DE91017180. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Post-irradiation examination has been carried out at Windscale 
Laboratories on 6 rods fuelled with pellets of standard and annular 
geometry that had been irradiated for Cycles 4A to 4D1 in BR-3 as 
part of Task 3 of the High Burn-up Effects Programme. This report 
covers non-destructive testing and puncturing for fission gas re- 
lease measurements on the 6 rods. 7 refs., 28 figs., 14 tabs. 


26520 (HBEP-55(3P21)) NDT examinations of nine BWR 
fuel rods irradiated in TVO-i—Task 3: High Burnup Effects 
Program. Goldsmith, L.A. (UKAEA Windscale Nuclear Power De- 
velopment Labs. (United Kingdom)); Kennedy, P.D.; Manley, A.J.; 
McKee, G.; Robinson, |.; Scogings, B. Battelle Pacific Northwest 
Lab., Richland, WA (United States); UKAEA Windscale Nuclear 
Power Development Labs. (United Kingdom). Mar 1989. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-80ET34046. (NRL-M-3093(W)). Order Number 
DE91017179. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Post-irradiation examination has been carried out at Windscale 
Laboratories on 9 BWR fuel rods, supplied by Teollisuuden Voima 
Oy from the Olkiluoto-1 reactor. The rods had been irradiated for 
either 5 or 6 reactor cycles as part of Task 3 of the High Burn-up 
Effects Programme. This report covers the non-destructive testing 
and puncture for fission gas release measurements on the 9 rods. 
5 refs., 18 figs., 8 tabs. 


26521 (NUREG/CR-4744-Vol.5-No.2) Long-term embrittle- 
ment of cast duplex stainless steels in LWR_ systems: 
Semiannual report, April-September 1990: Volume 5, No. 2. 
Chopra, O.K. (Argonne National Lab., IL (USA)). Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Engineering Research; Argonne National Lab., IL (United States). 
Jul 1991. 102p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(ANL-91/10). Source: OSTI; NTIS; INIS; GPO. 

This progress report summarizes work performed by Argonne 
National Laboratory on long-term embrittlement of cast duplex 
stainless steels in LWR systems during the six months from April 
1990 to September 1990. A procedure and correlations are pre- 
sented for predicting fracture toughness J-R curves and impact 
strength of aged cast stainless steels from known material informa- 
tion. Fracture toughness of a specific cast stainless steel is 
estimated from the extent and kinetics of thermal embrittlement. 
The extent of thermal embrittlement is characterized by the room- 
temperature “normalized” Charpy impact energy. A correlation for 
the extent of embrittlement at “saturation,” i.e., the minimum impact 
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energy that would be achieved by the material after long-term 
aging. is given is terms of a material parameter, ¢, which is deter- 
mined from the chemical composition. The fracture toughness J-R 
curve for the material is then obtained from correlations between 
room-temperature Charpy-impact energy and fracture toughness 
parameters. Fracture toughness as a function of time and tempera- 
ture of reactor service is estimated from the kinetics of thermal 
embrittlement, which are determined from chemical composition. A 
common “lower-bound” J-R curve for cast stainless steels with un- 
known chemical composition is also defined for a given material 
specification, ferrite content, and temperature. Examples for esti- 
mating impact strength and fracture toughness of cast stainless 
steel components during reactor service are described. 
Mechanical-property degradation suffered by cast stainless steel 
components from the decommissioned Shippingport reactor has 
been characterized. The results are used to validate the correla- 
tions and benchmark the laboratory studies. Charpy-impact, tensile, 
and fracture toughness data for materials from the hot-leg shutoff 
valve and cold-leg check valves and pump volute are presented. 
37 refs., 53 figs., 9 tabs 


26522 (SKI-13-3-113-87) Analysis of the control rod drop 
accident in ABB Atom BWRs. Stepniewski. M.; Andersson. S. 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden): ABB 
Atom AB, Vaesteraas (Sweden). 21 Sep 1989. 78p. (RPA-89-30.). 
Order Number DE91641316. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report documents the results from the Control Rod Drop Ac- 
cident (CRDA) analysis for ABB Atom BWRs. Oskarshamn 3 (03) 
was selected as the main object for the analysis. The range of 
analysis, however, is wide enough to provide results which can be 
generally applied to the range of ABB Atam reactors. The computer 
code RAMONA-3B, which has a three-dimensional representation 
of the reactor core, was used for the calculations. This code has 
been selected by the US NRC as a reference BWR transient code. 
RAMONA-38 meets the criteria of the USNRC Standard Review 
Plan with respect to the CRDA review. The previous generic study 
of the CRDA for ABB Atom BWRs employed the ANDYCAP code. 
Two reactor sizes were considered so enabling the calculations to 
be applied to all products, irrespective of core size. The conclusion 
was drawn that dependence on core size is of little consequence. 
The values of control rod worth used in the previous study were re- 
tained for out-of-sequence contro! rods, based on assumptions of 
multiple operator error. This yields very conservative (high) values 
of contro! rod worth. The assumed rod velocity (7 m/s) was also 
conservative. In the present investigation, the control rod drop was 
analysed separately to yield a realistic drop velocity (5-6 m/s). (au). 
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Refer also to citation(s) 25812, 25867, 25868, 25894, 26519, 
26521, 26802, 26806, 26820, 26821, 26822, 26824, 26829, 26866, 
26873, 26874, 26875, 26878, 26880, 26939, 26942, 26944, 26948, 
26949, 26955, 27025, 27064, 27070, 27072, 27073, 27074, 27075, 
27076, 27077, 27078, 27079. 27080, 27081, 27082, 27083, 27084, 
27085, 27086, 27087, 27088, 27090, 27091, 27092, 27093, 27094, 
27096, 27097, 27098, 27099, 27100, 27101, 27102, 27103, 27104, 
27105, 27106, 27107, 27108, 27109, 27110, 27111, 27112, 27114, 
27115, 27116, 27117, 27118, 27119, 27120, 27121, 27122, 27123, 
27124, 27125, 27126, 27128, 27129, 27130, 27131, 27132, 27133, 
27134, 27135, 27136, 27137, 27139, 27140, 27141, 27142, 27144, 
27145, 27146, 27147, 27148, 27149, 27150, 27151, 27152, 27153, 
27155, 27156, 27157, 27158, 27159, 27160, 27161, 27162, 27163, 
27164, 27165, 27166, 27167, 27169, 27170, 27171, 27172, 27173, 
27174, 27175, 27177, 27178, 27180, 27181, 27182, 27183, 27184, 
27185, 27186, 27187, 27188, 27189, 27190, 27191, 27192, 27193, 
27194, 27195, 27196, 27197, 27199, 27200, 27201, 27202, 27203, 
27206, 27208, 27617, 28041, 28431, 29523, 29532, 29533, 29534 


26523 (CEA-CONF—10508) Ultrasonic testing results of fa- 
tigue cracks in PWR mock-up. Gondard, C. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direc- 
tion des Technologies Avancees. 1990. 6p. (In French). 
(CONF-901030-: 8. conference on fracture behavior and design of 
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materials and structures. Turin (Italy), 1-5 Oct 1990). Order Num- 
ber DE91502412. Source: OSTI; NTIS (US Sales Only). 

The Ispra Joint Research Center has entered. since many years 
a study on fatigue crack propagation in PWR reactor vessels. The 
objective of this study is to establish a relation between the size 
and the location of defects and the lifetime of the vessel. For veri- 
fying the theoretical models validity a mockup has been built. This 
document gives the results of CEA for 6 in service inspection dur- 
ing 5 years. 


26524 (CTA-IEAV-RP—017/88) Calculation of intense local- 
ized perturbation with the pseudo-harmonics method. Claro, 
L.H.; Alvim, A.C.M.; Thome, Z.D. Centro Tecnico Aeroespacial 
(CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de Estudos 
Avancados. Aug 1988. 5p. Order Number DE91642459. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Difficulties with calculations of intense localized perturbations 
such as black control rod insertion in PWR reactors have been re- 
ported in the literature. This paper presents a procedure which 
overcomes the problem by adequately choosing a reference config- 
uration. A 1-D, two-group calculation of a seven-region PWR 
reactor with two control rod positions is presented as an illustra- 
tion. (author). 


26525 (EUR-12844) Fission product and aerosol behaviour 
within the containment. Beard, A.M. (UKAEA Atomic Energy Es- 
tablishment, Winfrith (UK). Chemistry Div.); Benson, C.G.; Bowsher, 
B.R.; Dickinson, S.; Nichols, A.L.; Beattie, 1.R.; Jones, P.J.; Ogden, 
J.S.; Young, N.A.; Buckle, E.R. Commission of the European Com- 
munities, Luxembourg (Luxembourg). Apr 1990. 478p. Contract No. 
3017-86-08 ELISPGB. Source: OSTI; NTIS (US Sales Only). 

Experimental studies have been undertaken to characterise the 
behaviour of fission products in the containment of a pressurised 
water reactor during a severe accident. The following aspects of 
fission product transport have been studied: (a) aerosol nucleation, 
(b) vapour transport processes, (c) chemical forms of high- 
temperature vapours, (d) interaction of fission product vapours with 
aerosols generated from within the reactor core, (e) resuspension 
processes, (f) chemistry in the containment. Chemical effects have 
been shown to be important in defining and quantifying fission 
product source terms in a wide range of accident sequences. Both 
the chemical forms of the fission product vapours and their interac- 
tions with reactor materials aerosols could have a major effect on 
the magnitude and physicochemical forms of the radioactive emis- 
sion from a severe reactor accident. Only the main conclusions are 
presented in this summary document; detailed technical aspects of 
the work are described in separate reports listed in the annex. 


26526 (HBEP-53(3P19)) BR-3 cycle 4D2_ irradiation 
data—Task 3: High Burnup Effects Program. Maldague, T. (Bel- 
gonucleaire SA, Brussels (Belgium)). Battelle Pacific Northwest 
Lab., Richland, WA (United States); Centre d’Etude de |’Energie 
Nucleaire, Mol (Belgium). Studiecentrum voor Kernenergie; Belgo- 
nucleaire SA, Brussels (Belgium). Apr 1988. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO06- 
80ET34046. Order Number DE91017181. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This irradiation report of the HBEP rods includes the following 
information for the end-of-cycle of BR3/4D2 (6232 EFPH): rod iden- 
tification and their location; core irradiation data; short description of 
the calculation methodology; average rod power (LHGR) for 100% 
nominal power and axial power form factor at EOC; average and 
peak pellet burnup in each rod at EOC; U and Pu fission fraction at 
EOC; evolution of the linear heat generation-rate at 12 axial nodes, 
and axial distribution of fast fluence at EOC. 7 figs., 31 tabs. 


26527 (IAEA-R-4966-F) Simplified experimental two loop 
tacility for code assessment: Final report for the period 15 De- 
cember 1987 - 28 February 1991. Feretic, D. International Atomic 
Energy Agency, Vienna (Austria). Jun 1991. 74p. Sponsored by 
Zagreb Univ. (Yugoslavia). Elektrotehnicki Fakultet. Order Number 
DE91642460. Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental facility representing a Pressurized Water Reac- 
tor was built in the Faculty of Electric Engineering of the University 
of Zagreb. The facility has 2 loops and a simulated core with one 





electric heat rod with a maximum power of 40 KW. Operating pres- 
sure is 1 MPa and average temperature is 373K. Both steady-state 
and transient measurements were conducted in the facility. A com- 
puter model of the facility was developed using computer code 
RELAPS/MOD1. Intercomparison of experimental and calculation 
results shows a good agreement. The project has demonstrated 
that even a simplified facility can bring a lot of useful information to 
both experimental and analytical work. 46 figs. 


26528 (IAEA-TECDOC-611) Use of plant specific PSA to 
evaluate incidents at nuclear power plants. International Atomic 
Energy Agency, Vienna (Austria). Jun 1991. 69p. Order Number 
DE91641322. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the possible applications of the plant specific probabilistic 
safety assessment (PSA) is its use in the analysis of operational 
events at the plant. The methodological development in that area 
was initiated recently in the framework of the IAEA’s Incident Re- 
porting System where determination of the safety significance of 
the event is essential for optimizing feedback of operating experi- 
ence. This report provides details of the methodology and 
procedures to be used in event analysis. The report also contains 
three case studies which have been performed and summarizes 
lessons learned from those case studies. The results (event proba- 
bilities) obtained using plant specific PSA and the results of the 
analysis of the same events in the framework of the Accident Se- 
quence Precursor (ASP) programmes (generic models) were 
compared and commented on. 6 refs, figs and tabs. 


26529 (INIS-BR-2464) Parametric studies to determine the 
evacuation conditions. Guimaraes, A.C.F. (Comissao Nacional 
de Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil)); Nicolli, 
D.; Costa, E.M.; Austregesilo Filho, H.; Leao, |.L.B.; Marzo, M.A.S.; 
Martins, N.S.F.; Alves, R.N.; Fernandes Filho, T.L. Academia 
Brasileira de Ciencias, Rio de Janeiro, RJ (Brazil). 1986 63p. (in 
Portuguese). (CONF-8608221—: Workshop on PWR reactor safety, 
Rio de Janeiro (Brazil), 11-12 Aug 1986). Order Number 
DE91639158. Source: OSTI; NTIS (US Sales Only); INIS. 

The classification of several types of reactor accidents are done 
based on WASH-740, WASH-1400 and NUREG/CR-2239 reports. 
(E.G.). 


26530 (INIS-BR-2485) Concept of scaled test facility for 
simulating the PWR thermalhydraulic behaviour. Silva Filho, E. 
(Pernambuco Univ., Recife, PE (Brazil). Dept. de Energia Nuclear). 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Coordenacao 
dos Programas de Pos-graduacao de Engenharia. 1990 10p. (in 
Portuguese). (CONF-9011219-: 5. Brazilian congress of energy, 
Rio de Janeiro (Brazil), 6-9 Nov 1990). Order Number 
DE91640547. Source: OSTI; NTIS (US Sales Only); INIS. 

This work deals with the design of a scaled test facility of a typi- 
cal pressurized water reactor plant, to simulation of small break 
Loss-of-Coolant Accident. The computer code RELAP 5/MOD1 has 
been utilized to simulate the accident and to compare the test facil- 
ity behaviour with the reactor plant one. The results demonstrate 
similar thermal-hydraulic behaviours of the two sistema. (author). 


26531 (INIS-BR-2615) Evaluation of upper limit of accident 
probability in a nuclear reactor in Brazil. Rosa, L.P. Universi- 
dade Federal, Rio de Janeiro, RJ (Brazil). Coordenacao dos 
Programas de Pos-graduacao de Engenharia. 1979 13p. (in Por- 
tuguese). Order Number DE91640548. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work calls attention to the great probability of accident in a 
pessimist vision regarding optimist one. The author uses the upper 
limit presented in Ford Foundation report and applies it on brazilian 
case to an evaluation of risk of reactor accident in Brazil. (C.M.). 


26532 (INIS-BR-2636) Response of pressurized water re- 
actor (PWR) to network power generation demands. Schreiner, 
L.A. Santa Catarina Univ., Florianopolis, SC (Brazil). [1991] 17p. 
(In Portuguese). Order Number DE91640549. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The flexibility of the PWR type reactor in terms of response to 
the variations of the network power demands, is demonstrated. 
The factors that affect the transitory flexibility and some design 
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prospects that allow the reactor fits the requirements of the net- 
work power demands. are also discussed. (M.J.A.). 


26533 (INIS-BR-2659) Performance comparison of plane 
and cylindrical forms of sintered uranium dioxide for use in 
pressurized water reactors. Silva, J.E.R. da. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo. SP (Brazil). 
1989 179p. (In Portuguese). Order Number DE91640551. Source: 
OSTI; NTIS (US Sales Only): INIS. 

A study on the UO sub(2) performance and utilization in PWR's 
as plate and rod type fuel element is made. A comparative evalu- 
ation covering aspects of neutronics, thermal-hydraulics, 
thermal-mechanics and fuel performance is presented. The results 
to the plate type fuel, when comparing to the rod type fuel, show 
the following characteristics: larger reactivities and power densities; 
smaller quantities of fuel material are needed; pressure drop along 
the fuel channels are lower; fuel densification, swelling and fission 
gas release are minimized as a result of lower fuel temperatures. 
The results obtained for both fuels confirm the potential good per- 
formance of UO sub(2) in PWR's. Burnups up to 30.000 MWD/ 
tonU can be achieved. (author). 


26534 (INIS-BR-2662) Transmutation analysis considering 
and explicit fission product treatment based on a coupled 
Hammer-Technion and Cinder-2 system. Abe, A.Y. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1989 157p. (In Portuguese). Order Number DE91640552. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work presents a study about neutron absorption in a typical 
PWR cell by considering an explicit treatment for the fission prod- 
ucts. The proposed methodology to treat fission product neutron 
absorption in a lattice calculation combines the HAMMER- 
TECHNION and CINDER-2 codes. The fission product chain 
treatment considers nearly 99% of all original CINDER-2 neutron 
absorption chain treatment. Parallel to the explicit treatment, a 
cross section library in the HAMMER-TECHNION code multigroup 
structure for the fission products was generated using the ENDF/B- 
V fission product library and processed by NJOY and AMPX-Il 
processing codes. The methodology validation was investigated 
against two available benchmarks and it was obtained excellent re- 
sults for the K-infinity (IAEA-TECDOC-233) as function of burnup 
and enrichment and for the aggregate quantity sup(c)2200 in units 
of barns/fission cross sections (OKAZAK| and SOKOLOWSKI). 
This work contributed for a better understanding of the fission 
product neutron absorption in a typical PWR cell and showed that 
the explicit fission product treatment can be successfully achieved. 
Besides that the performance of the ENDF/B-V fission product li- 
brary was accessed. (author). 


26535 (INIS-mf-12867, pp. 20.7) The SECURE reactor con- 
cepts. Pind, C. (ABB Atom AB, Vaesteraas (Sweden)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PWR TYPE REACTORS/ 
primary coolant circuits; DISTRICT HEATING; REACTOR PRO- 
TECTION SYSTEMS; REACTOR SAFETY 


26536 (INIS-mf-12868(v.1,2), pp. 52-74) Thermal hydraulics 
of LOFT large break experiments and its simulation with 
DRUFAN-02. Wahba, A.B. (Gesellschaft fuer Reaktorsicherheit 
mbH (GRS), Garching (Germany, F.R.)); Pointner, W. Canadian 
Nuclear Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035—: 2. 
international meeting on simulation methods in nuclear engineer- 
ing, Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Several large break experiments were conducted in the Loss-of- 
Fluid Test (LOFT) facility in Idaho. The LOFT pressurized water 
reactor (PWR) was a fully operational, 50 MW (t) facility and was 
related to a commercial PWR through volumetric scaling principles. 
The main phenomena observed during large break LOCE (Loss of 
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Coolant Experiments) are analysed. Most of the measurements 
were reproducible and so it was easy to identify the phenomena. 
Four large break LOCE are discussed in detail with special atten- 
tion to early rewet and the influence of pump behaviour on such a 
phenomenon. Other phenomena in connection with the exit flow, 
intact loop behaviour and Emergency Core Coolant Injection 
(ECCI) are analysed. The thermal hydraulic code DRUFAN-02 was 
used for pre-test and post-test calculation of this experiment. Good 
agreement between measured and calculated thermal hydraulic pa- 
rameters such as system pressure, exit flow and fluid density was 
found. Differences between measured and calculated cladding tem- 
peratures are mainly due to multidimensional effects. 


26537 (INIS-mf-12868(v.1,2), pp. 96-118) The Ginna tube- 
rupture event: A piant-transient benchmark for TRAC. Lime, 
J.F. (Los Alamos National Lab., NM (USA)): Jenks. R.P. Canadian 
Nuclear Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035—: 2. 
international meeting on simulation methods in nuclear engineer- 
ing, Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The R.E. Ginna steam generator tube rupture (SGTR) event on 
January 25, 1982 was simulated using the Transient Reactor Anal- 
ysis code (TRAC), version TRAC-PF1/MOD1. A complete TRAC 
model of the Ginna plant was developed and the SGTR event was 
calculated to 5000 s. The overall plant behaviour was simulated 
with excellent to reasonable agreement obtained between calcu- 
lated results and measured data. A primary objective of calculating 
and matching the actual reactor trip time was achieved. The Ginna 
SGTR event provided a meaningful plant-transient benchmark for 
reactor-safety thermal-hydraulic computer codes. The analysis pre- 
sented demonstrates that TRAC can accurately simulate full-scale 
plant SGTR transients. 


26538 (INIS-mf—12868(v.1,2), pp. 131-151) RETACT models 
in LINK’s TMI-1 advanced simulator. Lea. K.-C. (Singer Co., Sil- 
ver Spring, MD (USA). Link Simulation Systems Div.); Boltz, D.J. 
Canadian Nuclear Society, Toronto, ON (Canada); American Nu- 
clear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The LINK RETACT (Real-Time Advanced Core and Thermohy- 
draulic) code computes hydraulics and heat transfer within 
pressurized water reactor primary coolant systems and the sec- 
ondary sides of steam generators, and within boiling water reactor 
vessel and steam lines. The code is capable of dealing with the 
nonhomogeneous and nonequilibrium two-phase flow conditions 
that could exist in the systems. Capabilities of the stand-alone RE- 
TACT code for application to the modeling of mild and severe 
transients and accidents were previously published. Starting from 
late 1984, RETACT had been incorporated in the TMI-1 advanced 
simulator, which successfully passed the customer acceptance 
testing recently. This paper will briefly describe the TMI-1 simula- 
tor, its computer complex, and the thermohydraulic models used in 
RETACT. Also presented in this paper are comparisons of two 
transients, each run under the plant integrated environment. 


26539 (INIS-mf—12868(v.1,2), pp. 599-616) FAIG - A code for 
analysis of irradiation: Induced axial dimensional change in 
PWR fuel assemblies. lizuka, A. (Mitsubishi Atomic Power Indus- 
tries, Inc., Tokyo (Japan)). Canadian Nuclear Society, Toronto, ON 
(Canada); American Nuclear Society, Chicago, IL (United States). 
Oct 1986. 950p. (CONF-861035-: 2. international meeting on sim- 
ulation methods in nuclear engineering, Montreal (Canada), 14-16 
Oct 1986). In Proceedings of the 2. international conference on 
simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

A PWR fuel assembly, which will show an axial assembly growth 
and a fuel rod growth, should be designed and manufactured with 
adequate dimensional tolerances to preclude interference between 
a top nozzle and an upper core plate, or fuel rods and top/bottom 
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nozzles. A computer code FAIG (Fuel Assembly Irradiation Growth 
Analysis Code) has been developed to predict those irradiation - 
induced axial dimensional changes in PWR fuel assemblies. This 
paper presents the basic concepts considered in the code develop- 
ment. the verification results and an example of an application of 
the code. The code employs a simple finite element model and the 
calculation is performed at each time step divided into small 
increments. FAIG predictions showed a good agreement with mea- 
surements, consequently, the code can be applicable for the 
evaluation of the PWR fuel assembly irradiation performance. 


26540 (INIS-mf—12868(v.1,2), pp. 662-677) TOMCAT: a tran- 
sient and operational micro-computer based analysis tool. 
Howe, K.S. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Nuclear Technology Systems Div.); Meyer, P.E. Canadian Nuclear 
Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035-: 2. 
international meeting on simulation methods in nuclear engineer- 
ing. Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Westinghouse code TOMCAT has been developed to model 
the transient thermal-hydraulic behaviour of a nuclear power plant 
on a personal computer. TOMCAT is an interactive code, based on 
first principles, which has both two-phase non-equilibrium and 
single-phase capabilities. The code has models which allow it to 
analyze either full system transients or detailed subsystem tran- 
sients. Its interactive capability and its two-phase thermal-hydraulic 
capability make TOMCAT well suited as a training and analysis tool 
for the study of system transients up to and including small break 
LOCA. The system software includes an interactive menu driven 
input editor to assist in the process of creating a model. In addi- 
tion, the code has run-time graphics which are compatible with 
most standard IBM PC graphics output displays. A post-processing 
package is also provided which can generate plots of the results 
on a graphics printer or plotter. This paper describes the general 
formulation and the specific effects tests of the models. Finally, typ- 
ical system transient code results are presented. 


26541 (INIS-mf—12868(v.1,2), pp. 716-739) Best estimate 
analysis of Prairie Island plant transients using DYNODE-P. 
Kapitz, J. (Northern States Power Co., Minneapolis, MN (USA)); 
Rautmann, D.A.; Kern, R.C. Canadian Nuclear Society, Toronto, 
ON (Canada); American Nuclear Society, Chicago, IL (United 
States). Oct 1986. 950p. (CONF-861035—: 2. international meeting 
on simulation methods in nuclear engineering, Montreal (Canada), 
14-16 Oct 1986). In Proceedings of the 2. international conference 
on simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

The DYNODE-P code has been used to simulate several plant 
transients at the Prairie Island Nuclear Power Plant. These com- 
parisons of DYNODE-P to measured plant data is part of Northern 
States Power (NSP) Nuclear Analysis Department's continuing vali- 
dation of the model. This validation effort is used to verify the 
models used in DYNODE-P and to provide a documented basis for 
NSP'’s confidence in the best estimate capabilities of the code. The 
transients chosen to cover a wide range of conditions and provide 
a mechanism for testing all of the important models used in 
DYNODE-P. 


26542 (INIS-mf—12868(v.1,2), pp. 740-767) A dynamic model 
of a U-tube steam generator tor real time simulation. Rhee, 
B.W. (Korea Atomic Energy Research Inst., Daeduk (Republic of 
Korea)). Canadian Nuclear Society, Toronto, ON (Canada); Ameri- 
can Nuclear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A computer model has been developed for analyzing the 
thermal-hydraulic behaviour of a U-tube steam generator for the 
conditions ranging from steady state natural recirculation to 
complete boil-dryout of the secondary side coolant. The major mo- 
tivation for current research is the need to develop a fast computer 





model which can be used to estimate the major safety variables in 
real time. The salient features of this model are the use of control 
volumes with moving boundaries, the integral momentum approach, 
and the retention of nonlinear and spatial distribution effects. The 
model is tested in three steps. Initially the two-phase froth level 
mode! is validated against two-phase mixture swelling problems 
whose solutions are obtained either analytically or numerically with 
a fine mesh calculation. Secondly, the natural recirculation model 
is validated against the turbine trip test of Arkansas Nuclear One- 
Unit 2(ANO-2). Finally the pot-boiler model is tested for the 
hypothetical complete loss of feedwater transient as a means of 
checking its simulation capability for boil-dryout conditions. 


26543 (INIS-mf—12868(v.1,2), pp. 862-878) Validation of the 
TREAT code against actual plant event data. Holderbaum, D.F. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nuclear Tech- 
nology Systems Div.); Ofstun, R.P. Canadian Nuclear Society, 
Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035-—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

TREAT, an acronym for Transient Real-time Engineering Analy- 
sis Tool, is a general purpose interactive thermal-hydraulic network 
code developed by Westinghouse for modeling two-phase, non- 
equilibrium, mon-homogeneous transient conditions. This paper 
includes validation test results which compare the TREAT com- 
puted predictions with actual plant data from the H. B. Robinson 
spurious safety injection transient and the North Anna 1 stuck open 
steam dump transient. The successful results of the verification 
and validation program indicate the capability of TREAT to simulate 
a wide range of transient conditions. 


26544 (INIS-mf—12868(v.1,2), pp. 879-903) Calculation of a 
steam generator tube rupture accident using THERMIT-UTSG. 
Free, S.T. (Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Dept. of Nuclear Engineering); Schor, A.L. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

We have used THERMIT-UTSG, a new steam generator analy- 
sis code, to simulate a postulated steam generator tube rupture 
(SGTR) accident. THERMIT-UTSG is an advanced computer model 
of a U-tube steam generator based on the multidimensional, two- 
fluid, thermal-hydraulic code THERMIT2. All regions of the steam 
generator are represented including the evaporator, riser, steam 
separators/dryers, steam dome, downcomer, and the U-tubes. The 
particular accident scenario was taken from a Los Alamos National 
Laboratory Study of hypothetical SGTR events in the Calvert Cliffs 
Nuclear Plant. They used TRAC-PF1 to simulate these accidents. 
Results of our calculations are compared to the TRAC results. 
Several discrepancies between the results of the two codes are 
noted which point to deficiencies in both code models. 


26545 (INIS-mf—12868(v.1,2), pp. 928-950) Capabilities of 
system codes in simulating small break LOCAS in PWRS. 
D’Auria, F. (Pisa Univ. (Italy). Dipt. di Costruzioni Meccaniche e 
Nucleari); Galassi, G.M.; Oriolo, F. Canadian Nuclear Society, 
Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035-—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

The capabilities of thermalhydraulic system codes in simulating 
SBLOCAs in PWRs is reviewed. The results of the participation of 
Pisa University in the CSNI - ISP 18, are presented. A ‘first gener- 
ation’ and two ‘advanced’ codes have been utilized in pre- and 
post-test studies. In particular, the influence on the prediction of 
user experience, of uncertainties in boundary conditions, of code 
version and of nodalization are discussed. 
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26546 (INIS-mf-12869, pp. 14.1-14.6) Replacement steam 
generators for pressurized water reactors. Smith, J.C. (Babcock 
and Wilcox Canada Ltd., Cambridge, ON (Canada)). Canadian 
Nuclear Association, Toronto, ON (Canada). 1986. 451p. (CONF- 
8606427—: Symposium on advanced nuclear services, Toronto 
(Canada), 11 Jun 1986). In Proceedings of the symposium on ad- 
vanced nuclear services. Order Number DE91640607. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Babcock and Wilcox Canada has developed an Advanced Series 
steam generator for PWR Systems. This design incorporates all of 
the features that have contributed to the successful CANDU steam 
generator performance. This paper presents an overview of the 
design features and how the overall design relates to the require- 
ments of a PWR reactor system. 


26547 (INIS-mf-12870, pp. 20.12-20.17) The secure reactor 
concepts. Pind, C. (ABB Atom AB, Vaesteraas (Sweden)). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

The SECURE light water reactors developed by ASEA-ATOM 
are based on simple hydraulic principles that by law of nature in all 
conceivable transients and accidents shut down the reactor and 
keep the core submerged, cooled and subcritical without any exter- 
nal action taken by plant personnel or active protection systems 
such as pumps, valves or electric power supply. The reactors for 
heat-only production covering temperature demands between 100 
and 170 degrees Celsius are now ready for the market, and the 
electricity producing SECURE-P is under development. 


26548 (INIS-mf-12870, pp. 7.1-7.6) Operating experience 
with nuclear steam generator tubes. Tatone, O.S. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Annual surveys of steam generator tube experience have been 
conducted by distribution of questionnaires to utilities operating 
pressurized light and heavy water reactors. By the end of 1982, 
approximately 30 000 tubes had been plugged, mainly because of 
corrosion. The proportion of reactors and of tubes affected annually 
have not changed drastically because as some failure mechanisms 
were overcome, other emerged. In some plants the failure rate has 
been sufficiently high that large scale repairs or steam generator 
replacement has been necessary. Analysis of the location and 
mechanisms of tube failures and the operating histories indicates 
that reliable steam generator experience is possible. 


26549 (INIS-mf—12890, pp. 12-19) Effect of water quality in 
the Vitava river on the operation of the Temelin nuciear power 
plant. Hanus, V. (Ceske Energeticke Zavody, Temelin 
(Czechoslovakia). Jaderna Elektrarna Temelin). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Usti nad Labem (Czechoslovakia). 
Dum Techniky. 1990. 186p. Translation available from Nuclear In- 
formation Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at 
US $ 10 per typewritten page. (In Czech). (CONF-9009399-: 13. 
national conference on radionuclides and ionizing radiation in water 
management, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

Water from the Vitava river will be used as the cooling and circu- 
lating water and as the technical water in the Temelin nuclear 
power plant. Requirements put on the two kinds of water are sum- 
marized. It is planned that make-up water will be subjected to acid 
clearing and the pH of this cleared water will be adjusted with lime 
water. Concentration of water in the cooling circuits is also feasi- 
ble. Effects of the river water quality (and its deterioration) on the 
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water treatment demands are discussed with respect to the 
cooling-and-circulating water treatment, chemical water treatment, 
and waste water treatment. (P.A.). 1 fig., 5 refs. 


26550 (IPEN-PUB-329) GVTRAN-PC-a steam generator 
transient simulator. Nakata, H. Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). Feb 1991. 68p. Order 
Number DE91642774. Source: OSTI; NTIS (US Sales Only); INIS. 
Since an accuracy and inexpensive analysis capability is one of 
the desirable requirement in the reactor licensing procedure and, 
also, in instances when a severe accident sequence and its degree 
of severity must be estimated, the present work tries partially to ful- 
fill that present need by developing a fast and acceptably accurate 
simulator. The present report presents the methodology utilized to 
develop GVTRAN-PC program, the steam generator simulation 
program for the microcomputer environment, which possess a 
capability to reproduce the experimental data with accuracies com- 
parable to those of the mainframe simulators. The methodology is 
based on the mass and energy conservation in the control volumes 
which represents both the primary and the secondary fluid in the 
U-tube steam generator. The quasi-static momentum conservation 
in the secondary fluid control volumes determines in a semi- 
iterative scheme the liquid level in the feedwater chamber. The 
implementation of the moving boundary technique has allowed the 
tracking of the boundary of bulk boiling region with the utilization of 
a reduced number of control volumes in the tube region. GVTRAN- 
PC program has been tested against typical PWR pump trip 
transient experimental data and the calculation results showed 
good agreement in most representative parameters, viz. the feed- 
chamber water-level and the steam dome pressure. (author). 


26551 (IWGFPT-35, pp. 204-217) MOX fuel studies at the 
European Institute for Transuranium Elements. Coquerelle, M. 
(Commission of the European Communities, Karlsruhe (Germany, 
F.R.). European Inst. for Transuranium Elements); Matzke, H.J.; 
Walker, C.T. international Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel restructuring, Pu distribution and Xe/Cs behaviour have 
been investigated in MOX fuel irradiated under normal conditions 
to 23.2 and 38.8 GWd/t and in MOX fuel transient-tested to 42 
kWm-'. Data on Mo/Nd radial distribution are also provided. The 
latter was used as an indicator of burnup in the MOX particles and 
UOz matrix. It was found that the MOX particles become highly 
porous in the course of irradiation. In the outer region of the fuel 
many small pores developed whereas in the central-region a few 
large pores were produced. Under normal irradiation conditions the 
MOX particles lost little Pu by diffusion. The transient, however, 
had caused the MOX particles in the central-region to dissolve 
completely. The radial distributions of Xe and Cs in the UO2 matrix 
were not significantly different from those found in conventional 
UOz fuel. About 20% of the Xe and 5% of the Cs inventory had 
been released from the UO> grains in the fuel irradiated to 38.8 
GWad/t, whereas 40% of the Xe and 30% of the Cs had been re- 
leased in the transient-tested fuel. In the outer region of the fuels 
about half the Cs created was retained in the (U,Pu)02 lattice of 
the MOX particles and a large fraction of the Xe produced in the 
particles was trapped in gas bubbles. A very extensive laboratory 
study of interdiffusion in the system UO2/Pu0. provided the neces- 
sary basic data to interpret aspects of the observed irradiation 
behaviour. Interdiffusion was studied in the temperature range 
1400 to 1700 deg. C. Thus, the range of temperature used for sin- 
tering were also covered. Results were obtained for the full range 
of Pu-contents from 0 to 100%, and at different oxygen potentials. 
A new model was used to separate grain boundary diffusion from 
bulk diffusion. These data were used to interpret the observed ho- 
mogenization, or the lack of it, in MOX fuel during fabrication and 
reactor irradiation. (Abstract Truncated) 


26552 (NUCLEBRAS-DTD-PEC-SEDE-NT-005/76) Proposed 
joint irradiation testing program of PWR type fuel elements, 
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between NUCLEBRAS, KFA and KWU. NUCLEBRAS,. Rio de 
Janeiro, RJ (Brazil). Diretoria de Tecnologia e Desenvolvimento. 5 
Aug 1976. 23p. Order Number DE91640565. Source: OSTI; NTIS 
(US Sales Only); INIS. 

It is proposed to irradiate five capsules, with two fuel rods each. 
in KFA’s FRJ-2 reactor, Juelich, with the participation of NUCLE- 
BRAS, KFA, KWU. In these capsules experiments the influence of 
different U sub(3)O sub(8) and UO sub(2) grinding swarf additions 
on the operational behavior of UO sub(2) fuel pellets shall be in- 
vestigated. Special emphasis will be placed on the densification 
behavior of the UO sub(2) pellets and on the influence of pellet 
structure. Part of the UO sub(2) pellets will be fabricated by NU- 
CLEBRAS, and part by RBU, thereby permitting a direct 
comparison between the fabrication methods, control, and charac- 
terization of UO sub(2) pellets obtained from AUC powder. All rods 
will be fabricated by NUCLEBRAS. (M.1.). 


26553 (NUREG/CR-4219-Vol.7-No.1, pp. 48-51) Special 
technical assistance. Thoms, K.R. (Oak Ridge National Labora- 
tory, TN (USA)); Pennell, W.E. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Mar 1991. DOE Contract AC05- 
840R21400. (ORNL/TM—9593-Vol.7-No.1). In Heavy-Section Stee/ 
Technology Program. Semiannual progress report for October 
1989-March 1990. 98p. Source: OSTI; NTIS; INIS: GPO. 

This task provides NRC with a service for the evaluation of 
plant-specific licensing issues. A recent evaluation concerned the 
observation of accelerated embrittlement in the surveillance speci- 
mens for the High Flux Isotope Reactor (HFIR). Irradiation 
conditions for the HFIR surveillance specimens are similar to those 
existing in the reactor cavity of a commercial PWR. The reactor 
vessel supports are located within the reactor cavity. A concern ex- 
ists therefore that the irradiation damage mechanisms responsible 
for the accelerated irradiation embrittlement observed in the HFIR 
surveillance specimens can produce accelerated embrittlement of 
reactor vessel supports. The potential significance of accelerated 
irradiation embrittlement of reactor vessel supports was evaluated 
by means of analysis of the vessel supports for the Trojan and 
Turkey Point reactors. The configuration of the reactor vessel sup- 
ports for the Trojan plant is shown. Results from the Trojan vessel 
Support analysis led to the conclusion that brittle fracture of the 
vessel supports could not be ruled out based upon the available 
data. The analysis identified areas in which additional data were 
needed to refine the evaluation of vessel support embrittlement. 
The neutron flux and flux spectrum adjacent to the vessel supports 
were defined as areas of particular need. This report describes the 
effort to collect the needed data and produce drawings of the Tro- 
jan reactor dosimetry capsules. 


26554 (OA-Trans-4101) Reactor Safety Commission Code 
of Practice for Pressurized Water Reactors. Electricity Associa- 
tion, London (United Kingdom). 1990. 80p. Translated from 
German. Order Number DE91641326. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Translated from German. 

The Reactor Safety Commission of the Federal German Repub- 
lic has summarized in the form of Official Guidelines the safety 
requirements which, in the Commission's view, have to be met in 
the design, construction and operation of a nuclear power station 
equipped with a pressurized water reactor. The Third Edition of the 
RSK Guidelines for pressurized water reactors dated 14.10.81. is a 
revised and expanded version of the Second Edition dated 
24.1.79. The Reactor Safety Commission will with effect from Octo- 
ber 1981 use these Guidelines in consultations on the siting of and 
safety concept for the installation approval of future pressurized 
water reactors and will assess these nuclear power stations during 
their erection in the light of these Guidelines. They have not how- 
ever been immediately conceived for the adaptation of existing 
nuclear power stations, whether under construction or in operation. 
The scope of application of these Guidelines to such nuclear 
power stations will have to be examined for each individual case. 
The main aim of the Guidelines is to simplify the consultation pro- 
cess within the reactor Safety Commission and to provide early 
advice on the safety requirements considered necessary by the 
Commission. (author). 





26555 (ORNUM-1503) SAS2H input and assumptions for 
cases computing isotopic activities for Sequoyah Nuclear 
Plant. Hermann, O.W. Oak Ridge National Lab., TN (United 
States). Jul 1991. 15p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). DOE Contract AC05-840R21400. 
Order Number DE91016465. Source: OSTI; NTIS; INIS; GPO Dep. 

Sequoyah Nuclear Plant core activities, required in nuclear safety 
evaluations, were computed by the SAS2H analysis sequence and 
the ORIGEN-S code within the SCALE-4 systems. 7 refs. 
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Refer also to citation(s) 25894, 26827, 26906, 26930, 26990, 
27029, 27054, 27055, 27056, 27058, 27063 


26556 (AECL-9604) Multidimensional analysis of the Cher- 
nobyl accident. Chan, P.S.W. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Dastur, A.R.; 
Grant, S.D.; Hopwood, J.M.; Chexal, B. Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations. Jan 1988. 
94p. Order Number DE91642477. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A multidimensional analysis of the CHERNOBYL accident was 
carried out to identify the role of the design and operating features 
of the RMBK-1000 and thereby identify implications on other reac- 
tor concepts. The results show that assumptions regarding the 
pre-accident fuel burnup and flux distributions are major determi- 
nants of the size and shape of the power pulse, especially due to 
their influence on effective system void reactivity and on the 
amount, if any, of positive scram reactivity. 


26557 (DOE/HTGR-87-097) Mechanical properties of Alloy 
718 in a gas-cooled reactor environment. McCoy, H.E. Oak 
Ridge National Lab., TN (United States). Oct 1987. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL-6413). Order Number DE91015591. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A brief program was run to evaluate Alloy 718 for high- 
temperature gas-cooled reactor (HTGR) applications. The testing 
included short-term tensile tests, impact tests, and creep tests. 
Samples were aged to 30,000 h at 593 and 649°C in HTGR-He 
before testing. Short-term tensile tests showed that aging at 593°C 
resulted in further hardening; aging at 649°C resulted in some 
softening. The impact energy decreased with aging at both temper- 
atures, with a slight recovery of the loss after very long aging 
times. Creep results obtained in HTGR-He agreed with data from 
other sources in which tests had been run in air. Thus, there is no 
detectable effect of the HTGR-He environment on creep behavior. 
Carbon analyses of test specimens did not reveal any evidence of 
carburization at 593. or 649°C. 5 refs., 15 figs., 3 tabs. 


26558 (GA-A-20543) 350 MW(t) MHTGR preassembly and 
modularization. Venkatesh, M.C. (General Atomics, San Diego, 
CA (USA)); Jones, G.; Dilling, D.A.; Parker, W.J. General Atomics, 
San Diego, CA (United States). May 1991. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
89SF17885. (CONF-910879-1: 3. international seminar on small 
and medium-sized nuclear reactors: planning for world energy de- 
mand and supply, New Delhi (India), 26-28 Aug 1991). Order 
Number DE91014845. Source: OSTI; NTIS; INIS; GPO Dep. 

The Modular High Temperature Gas Cooled Reactor (MHTGR) 
provides a safe and economical nuclear power option for the 
world's electrical generation needs by the turn of the century. The 
proposed MHTGR plant is composed of four 350 MW(t) prismatic 
core reactor modules, coupled to a 2(2 x 1) turbine generator pro- 
ducing a net plant electrical output of 538 MW(e). Each of the four 
reactor module is located in a below-ground level concrete silo, 
and consists of a reactor vessel and a steam generator vessel in- 
terconnected by a cross duct vessel. The modules, along with the 
service buildings, are contained within a Nuclear Island (NI). The 
turbine generators and power generation facilities are in the non- 
nuclear Energy Conversion Area (ECA). The MHTGR design 
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reduces cost and improves schedule by maximizing shop fabrica- 
tion, minimizing field fit up of the Reactor Internals components 
and modularizing the NI & ECA facilities. 3 refs.. 6 figs., 2 tabs. 


26559 (INIS-mf-12201) Evaluation of national and foreign 
design and application concepts for small-sized high- 
temperature reactors. Hahn, L.; Nockenberg, B. Oeko-institut, 
Inst. fuer Angewandte Oekologie, Darmstadt (Germany); Green- 
peace e.V., Hamburg (Germany). Mar 1990 230p. (In German). 
Order Number DE91515250. Source: OSTI; NTIS (US Sales Only); 
INIS. 

There are currently the design types Modular HTR, MHTGR, 
HTTR, HTR-500, and GHR. The different design concepts are ex- 
plained and are analysed with regard to their application potentials 
in Germany and abroad, their export into developing countries, their 
general and specific safety aspects, the relevant fuel cycle aspects 
(fuel supply and spent fuel management), and the resulting prob- 
lems arising in connection with the principle of non-proliferation. In 
the concluding section of the report, misgivings are stated as to 
possible military applications of this reactor type. (DG). 


26560 (INIS-mf—12868(v.1,2), pp. 925-927) ATHENA model 
for 4 x 350 MW(t) HTGR plant side-by-side steel vessel pris- 
matic core concept. Ambrosek, R.G. Canadian Nuclear Society, 
Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035-—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 
Summary only. 


26561 (IWGGCR-24, pp. 19-30) Experimental and theoreti- 
cal analysis of spent AVR fuels. Werner, H. (Forschungszentrum 
Juelich GmbH (Germany, F.R.)); Thomas, F.; Woloch, F.; Reit- 
samer, G.; Falta, G.: Strigl, A. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Gas-Cooled 
Reactors. Apr 1991. (CONF-9005187-: Specialists meeting on un- 
certainties in physics calculations for gas-cooled reactor cores, 
Villigen (Switzerland), 9-11 May 1990). In Uncertainties in physics 
calculations for gas cooled reactor cores: Proceedings of a spe- 
cialist’s meeting held in Villigen, Switzerland, 9-11 May 1990. 
149p. Order Number DE91639218. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The KFA-Juelich and the OEFZ-Seibersdorf are cooperating in a 
programme of experimental and theoretical analysis of spent AVR- 
fuel elements. The detailed experimental analysis in the OEFZ 
started with pebbles of 17% enriched (GLE-4) and of 93% enriched 
(GO) fuel showing FIMA values of about 3.5, 7.5 and 10.5% 
respectively. The isotopic composition of coated particles from dif- 
ferent positions within the pebbles were measured by both gamma 
spectrometric and mass spectroscopic methods. To gain FIMA 
values from both methods Cs and Nd isotopes were included. The- 
oretical calculations used the new HTR-2000 programme system of 
KFA to perform the in-core-following of the pebbles as they move 
through the core. The reactor model contains 25 spectral zones 
and 139 regions in three dimensions in the core, fit to represent 
the movements of the pebbles including recycling between the in- 
ner and outer core regions. 9 refs, 21 figs, 3 tabs. 


26562 (IWGGCR-24, pp. 31-35) French experience in ther- 
mohydraulics calculations of gas cooled reactors. Boutard, F. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Etudes Mecaniques et Thermiques); Carvallo, G.; 
Chevalier, G. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Gas-Cooled Reactors. Apr 
1991. (CONF-9005187-: Specialists meeting on uncertainties in 
physics calculations for gas-cooled reactor cores, Villigen (Switzer- 
land), 9-11 May 1990). In Uncertainties in physics calculations for 
gas cooled reactor cores: Proceedings of a specialist's meeting 
held in Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

For the different kinds of gas-cooled reactor built in France, the 
CEA has developed several versions of a thermohydraulics com- 
puter code which simulates the long-term behaviour of these 
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gas-cooled reactors. The code. called LOTE. computes the thermo- 
hydraulic processes occurring in the primary flow circuit of these 
reactors, whether integrated in concrete vessels or built with outer 
loops. The fact that the reactor is modeled by a succession of in- 
dependent boxes permits the computation of transient behaviour 
and the study of scenarios lasting several days. These models in- 
clude the entire primary flow circuit and the main heat exchangers, 
shutdown heat exchangers, blowers and the different materials 
making up the core. The calculation simulates the temperature 
variations in the materials with convection and conduction pro- 
cesses to remove the thermal power during shutdown transients. 
The code has been a decisive asset for recent studies concerning 
reactor safety, operation and maintenance. (author). 1 ref., 5 figs. 


26563 (IWGGCR-24, pp. 36-42) Progress and problems in 
modelling HTR core dynamics: The TINTE code tested at AVR 
power transients. Scherer, W. (Forschungszentrum Juelich GmbH 
(Germany, F.R.). Inst. fuer Sicherheitsforschung und Reaktortech- 
nik); Gerwin, H. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Gas-Cooled Reactors. 
Apr 1991. (CONF-9005187—: Specialists meeting on uncertainties 
in physics calculations for gas-cooled reactor cores, Villigen 
(Switzerland), 9-11 May 1990). In Uncertainties in physics calcula- 
tions for gas cooled reactor cores: Proceedings of a specialist’s 
meeting held in Villigen, Switzerland, 9-11 May 1990. 149p. Order 
Number DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

In recent years greater effort has been made to establish theo- 
retical models for HTR core dynamics. At KFA Juelich the TINTE 
(Time dependent Neutronics and TEmperatures) code system has 
been developed, which is able to model the primary circuit of an 
HTR plant using modern numerical techniques and taking into ac- 
count the mutual interference of the relevant physical variables. 
The HTR core is treated in 2-D R-Z geometry for both nucleonics 
and thermo-fiuid-dynamics. 2-energy-group diffusion theory is used 
in the nuclear part including 6 groups of delayed neutron precur- 
sors and 14 groups of decay heat producers. Local and non-local 
heat sources are incorporated, thus simulating gamma ray trans- 
port. The thermo-fiuid-dynamics module accounts for heterogeneity 
effects due to the pebble bed structure. Pipes and other compo- 
nents of the primary loop are modelled in 1-D geometry. Forced 
convection may be treated as well as natural convection in case of 
blower breakdown accidents. Validation of TINTE has started using 
the results of a comprehensive experimental program that has 
been performed at the Arbeitsgemeinschaft Versuchsreaktor GmbH 
(AVR) high temperature pebble bed reactor at Juelich. In the frame 
of this program power transients were initiated by varying the he- 
lium blower rotational speed or by moving the control rods. In most 
cases a good accordance between experiment and calculation was 
found. Problems in modelling the special AVR reactor geometry in 
two dimensions are described and suggestions for overcoming the 
uncertainties of experimentally determined control rod reactivities 
are given. The influence of different polynomial expansions of 
xenon cross sections to long term transients is discussed together 
with effects of burnup during that time. Up to now the TINTE code 
has proven its general applicability to operational core transients of 
HTR. (Abstract Truncated) 


26564 (IWGGCR-24, pp. 45-53) Determination of the tem- 
perature coefficients and the kinetic parameters for the HTTR 
safety analysis. Tokuhara, K. (Fuji Electric Co. Ltd., Tokyo 
(Japan)); Nakata, T.; Murata, |.; Yamashita, K.; Shindo, R. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Apr 1991. (CONF- 
9005187—: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 
cooled reactor cores: Proceedings of a specialist's meeting held in 
Villigen, Switzeriand, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the calculational methods which were em- 
ployed to determine the temperature coefficients and the kinetic 
parameters for the safety analysis in the HTTR (High Temperature 
Engineering Test Reactor). The temperature coefficients (doppler, 
moderator temperature) and the kinetic parameters (prompt 
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neutron life time: |, effective delayed neutron fraction; 6 eff) are im- 
portant for the point model core dynamic analysis and should be 
evaluated properly. The temperature coefficients were calculated 
by the whole core model. Doppler coefficient was evaluated under 
the conditions of all control rods withdrawn and the uniform change 
of fuel temperature. The minimum and the maximum value of the 
evaluated doppler coefficients in a burnup cycle are -4.6x10~—5 and 
-1.5x10-5 AK/K/deg. C respectively. The moderator temperature 
coefficient was evaluated under the conditions of all control rods 
withdrawn and the uniform change of moderator temperature. The 
minimum and the maximum value of the evaluated moderator tem- 
perature coefficients in a burnup cycle are -17.1x10-5 and 
0.99x10-5AK/K/deg. C respectively. In spite of positive moderator 
temperature coefficient, the power coefficient is always negative. 
Therefore the HTTR possesses inherent power-suppressing feed 
back characteristic in all operating condition. We surveyed the ef- 
fects of the Xe existence, the control rods existence, the fuel 
temperature and the region in which the temperature was changed 
on the moderator temperature coefficients. The kinetic parameters 
were calculated by the perturbation method with the whole core 
model. The minimum and the maximum value of the evaluated 
effective delayed neutron fraction (G eff) are 0.0047 and 0.0065 re- 
spectively. These of the evaluated prompt neutron life time (I) are 
0.67 and 0.78 ms respectively. (Abstract Truncated) 


26565 (IWGGCR-24, pp. 53-59) Calculational methods of 
power distribution in the HTTR and verifications. Nakata, T. 
(Kawasaki Heavy Industries Ltd, Tokyo (Japan)); Tokuhara, K.; Mu- 
rata, |.; Yamashita, K.; Shindo, R. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. Apr 1991. (CONF-9005187—: Specialists meeting 
on uncertainties in physics calculations for gas-cooled reactor 
cores, Villigen (Switzerland), 9-11 May 1990). In Uncertainties in 
physics calculations for gas cooled reactor cores: Proceedings of a 
specialist's meeting held in Villigen, Switzerland, 9-11 May 1990. 
149p. Order Number DE91639218. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report describes the calculational methods of the power dis- 
tribution in the High Temperature Engineering Test Reactor (HTTR; 
3OMW in thermal output and 950 deg. C in reactor outlet coolant 
temperature) which was designed by Japan Atomic Energy Re- 
search Institute (JAERI), and the verifications of these methods. In 
the HTTR, an accurate determination of power distribution is one 
of the important design requirements. We have designed the power 
distribution by zoning the fuels and burnable poisons (BP) in order 
to keep the maximum fuel temperature as low as possible. Addi- 
tionally we precisely evaluated the power distribution in a fuel block 
by considering the spatial fine structures. Radially these fine power 
distributions were calculated on the representative planes by using 
the 120-degrees rotational model of CITATION, which could con- 
sider the spatial heterogeneity caused by the fuel rods and BP 
rods in a fuel block. Then we could obtain the local power peaking 
factor which was defined by the ratio between finely and coarsely 
determined power distribution. The maximum value of the local 
power peaking factor is about 7% and it gradually decreases with 
depletion. We evaluated axially the effect of local power spikes due 
to the block end graphite, and we have considered 4% as these 
spikes for the fuel temperature calculation. On the other hand, we 
have verified these methods by the analysis of copper reaction rate 
measurements in the Very High Temperature Reactor Critical As- 
sembly (VHTRC) experiments. The agreement between calculation 
and experiment was good. From these results, it was confirmed 
that the power distribution in the HTTR could be predicted with suf- 
ficient accuracy by our calculational method, and could meet the 
design requirements. (author). 5 refs, 9 figs, 1 tab. 


26566 (IWGGCR-24, pp. 59-66) The plant dynamics analy- 
sis code ASURA tor the High Temperature Engineering Test 
Reactor (HTTR). Shimakawa, Y. (Mitsubishi Atomic Power Indus- 
tries, Inc., Tokyo (Japan)); Tanji, M.; Nakagawa, S.; Fujimoto, N. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Apr 1991. (CONF- 
9005187—: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 





cooled reactor cores: Proceedings of a specialist's meeting held in 
Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarizes the analytical models and the verification 
results of the plant dynamics analysis code, ASURA, which has 
been developed for designing the reactor control system of HTTR 
(High Temperature Engineering Test Reactor). ASURA consists of 
models of major components and systems of HTTR, such as the 
reactor, heat exchangers and the reactor control system, to simu- 
late whole-plant transients. ASURA has been verified by (1) a 
comparison with Fort St. Vrain (FSV) test data and (2) a compari- 
son with another verified dynamics analysis code, THYDE-HTGR. 
(author). 5 refs, 10 figs, 1 tab. 


26567 (IWGGCR-24, pp. 66-72) Physical status of the 10 
MW test module. Luo Jingyu (Qinghua Univ., Beijing, BJ (China). 
Inst. of Nuclear Energy Technology). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. Apr 1991. (CONF-9005187—: Specialists meeting 
on uncertainties in physics calculations for gas-cooled reactor 
cores, Villigen (Switzerland), 9-11 May 1990). In Uncertainties in 
physics calculations for gas cooled reactor cores: Proceedings of a 
specialist's meeting held in Villigen, Switzerland, 9-11 May 1990. 
149p. Order Number DE91639218. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Like most graphite moderated HTR systems, the 10 MW Test- 
Module reactor is undermoderated. This means if the water ingress 
is into the pebble bed that this system will gain reactivity as moder- 
ator is added to the core. The reactivity increase caused by water 
ingress strongly depends on the geometry of the core, the temper- 
ature, the burnup status and especially the moderator to fuel ratio 
(the metal content per fuel element). For the equilibrium core 5 
gram of heavy metal per fuel element is chosen in order to limit the 
effect of water ingress. Another important effect of water ingress is 
to reduce the worth of contro] rods which are usually located in the 
reflector. The distance between core and control rods in the reflec- 
tor are carefully calculated. In the 10 MW Test-Module reactor the 
core shutdown capability of 12 control rods are selected such that 
any accident reactivity can be counterbalanced and only half of the 
rods have to be available to render the reactor down from normal 
operation to the cold, permanent subcritical condition. (author). 5 
figs, 3 tabs. 


26568 (IWGGCR-24, pp. 72-77) Effects of the fuel elements 
pebble bed structural non-uniformity on the HTGR physical 
and thermophysical characteristics. Yevsevev, V.|.; Kiryushin, 
A.l.; Kuzavkov, N.G.; Mordvintsev, V.M.; Sukharev, Yu.P. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Apr 1991. (CONF- 
9005187-: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 
cooled reactor cores: Proceedings of a specialist’s meeting held in 
Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper features results for the analysis of fuel elements ve- 
locities’ field and porosity distribution effects in the pebble bed on 
the core power and temperature distribution in the VG-400 and 
VGM reactors designed in the USSR. Both normal operation of the 
plants and the accident with the pebble bed shrinkage under the 
seismic impact has been considered. The analysis of power distri- 
bution has been made on the basis of experimental data dealt with 
porosity distribution obtained in the USSR during mode! experi- 
ments. The need to take into account the detailed porosity 
distribution throughout the pebble bed in the reactor physics analy- 
sis has been emphasized. It is shown, that the difference in the 
reactivity rise at the pebble bed shrinkage calculated using the av- 
erage volumetric porosity changes from that calculated using the 
detailed porosity distribution can reach about 10%. Increase of the 
fuel elements velocities’ non-uniformity (i.e. changeover from the 
uniform field to the profile with the maximum non-uniformity) is fol- 
lowed by the radial power distribution non-uniformity increase from 
1.15 to 1.3. Porosity distribution changes substantially affect the 
power level in the area of disturbances (approximately in proportion 
with the changes of the fissiled nuclei concentration); in the rest of 
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the core the energy release deformation is negligible. Changes of 
the pebble bed porosity distribution may substantially affect the 
maximum values and pattern of the fuel temperature distribution. 
Thus, porosity reduction in the core periphery from 0.6 to 0.32 re- 
sults in the maximum fuel temperature rise by approximately 200 C. 
As far as the other physical characteristics changes are concerned, 
it has been pointed out, that variation of the velocities profile 
causes the fuel burn-up changes not higher than by 5%, and poros- 
ity variation not more than by 10%. (author). 5 refs, 4 figs, 1 tab. 


26569 (IWGGCR-24, pp. 81-86) Uncertainties in calcula- 
tions of nuclear design code system for the high temperature 
engineering test reactor (HTTR). Shindo, R. (Japan Atomic En- 
ergy Research Inst., Orai, Ibaraki (Japan). Dept. of HTTR Project); 
Yamashita, K.; Murata, |. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Gas-Cooled 
Reactors. Apr 1991. (CONF-9005187-: Specialists meeting on un- 
certainties in physics calculations for gas-cooled reactor cores, 
Villigen (Switzerland), 9-11 May 1990). In Uncertainties in physics 
calculations for gas cooled reactor cores: Proceedings of a spe- 
cialist’s meeting held in Villigen, Switzerland, 9-11 May 1990. 
149p. Order Number DE91639218. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The nuclear design code system for the HTTR consists of one 
dimensional cell burnup computer code, developed in JAERI and 
the TWOTRAN-2 transport code. In order to satisfy related design 
criteria, uncertainty of the calculation was investigated by compar- 
ing the calculated and experimental results. The experiments were 
performed with a graphite moderated critical assembly. It was con- 
firmed that discrepancies between calculations and experiments 
were small enough to be allowed in the nuclear design of HTTR. 8 
rets, 6 figs. 


26570 (IWGGCR-24, pp. 92-98) Impact of different libraries 
on the performance calculation of a modul-type pebble bed 
HTR. Ohlig, U. (Forschungszentrum Juelich GmbH (Germany, 
F.R.). Inst. fuer Sicherheitsforschung und Reaktortechnik); Brock- 
mann, H.; Haas, K.A.; Teuchert, E. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. Apr 1991. (CONF-9005187—: Specialists meeting 
on uncertainties in physics calculations for gas-cooled reactor 
cores, Villigen (Switzerland), 9-11 May 1990). In Uncertainties in 
physics calculations for gas cooled reactor cores: Proceedings of a 
specialist's meeting held in Villigen, Switzerland, 9-11 May 1990. 
149p. Order Number DE91639218. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new multigroup library for the GAM-THERMOS spectrum 
codes has been compiled from the sources ENDF/B-V and JEF-1. 
The progress in comparison to the 20 years old standard library 
has been studied for one specific reactor design of the Modular 
High Temperature Reactor. The study covers various aspects of 
the performance of the reactor both for the initial core and for the 
equilibrium cycle. For the multiplication factor ky the different 
amounts to A Key = 0.0164 in the startup reactor, which is mainly 
due to changes in the cross sections of 2°5U. At the turn to the 
equilibrium cycle the difference reduces to A ky = 0.0017 as due 
to various opposite tendencies in the data of the many involved nu- 
clides. The change in the mass balance of the fissile materials is 
about 5%. The impact on the temperature coefficients is in the or- 
der of 4%, and the influence on other safety related properties of 
the reactor is lower than about 1 or 2 percent, confirming the confi- 
dence in formerly received results. (author). 10 refs, 3 figs, 6 tabs. 


26571 (IWGGCR-24, pp. 98-103) Nuclear data related to 
HTRs. Pelloni, S. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Giesser, W. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Gas-Cooled Reactors. Apr 1991. 
(CONF-9005187-: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 
cooled reactor cores: Proceedings of a specialist's meeting held in 
Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of two-dimensional discrete-ordinates transport theory 
Ke# calculations with an (r,z) geometric model have been performed 
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for a simple, typical LEU HTR PROTEUS configuration (7042 peb- 
bles) without the simulation of any water ingress into the core, with 
LEU AVR non irradiated fuel containing 6 grams of 16.7% enriched 
uranium per pebble, for a filling factor of 0.74 (maximum packing) 
and for a moderator-to-fuel pebble ratio M/F of 1/1. All calculations 
were based on specific data libraries (mainly based on JEF-1) for 
the cell codes WIMS-D, MICROX-2, and TRAMIX, and were per- 
formed using these codes in connection with the one- and with the 
two-dimensional transport theory programmes ONEDANT and 
TWODANT from Los Alamos. WIMS-D may now be routinely used 
for HTR applications with a new method developed by Segev 
which allows the conversion of the spherical pebble bed unit cell 
into an equivalent (from the neutronic point of view) cylindrical unit 
cell. It is found that the calculated eigenvalue ky, depends particu- 
larly on the transport corrected total cross sections employed in the 
full reactor calculation, on the number of groups, and on the nu- 
clear data (i.e. from JEF-1 or from older evaluations) used. For a 
13 neutron group calculation in the well tested structure from 
Hochtemperature Reaktorbau (HRB), the eigenvalue key ranges 
from 0.9896 for Py modified cross sections coming from MICROX- 
2 to 1.0083 for Py) modified JEF-1 cross sections from WIMS-D. 
Either the use of P, modified cross sections in connection with the 
group structure from HRB. or that of Po cross sections (suitably 
modified) in connection with a finer group structure, particularly in 
the thermal range, is recommended for physics calculations of 
small HTR cores. (author). 19 refs, 6 tabs. 


26572 (IWGGCR-24, pp. 104-111) A review of reactor 
physics uncertainties and validation requirements for the 
modular high-temperature gas-cooled reactor. Baxter, A.M. 
(General Atomics, San Diego, CA (USA)); Lane, R.K.; Hettergott, 
E.; Lefier, W. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Gas-Cooled Reactors. Apr 
1991. (CONF-9005187-: Specialists meeting on uncertainties in 
physics calculations for gas-cooled reactor cores, Villigen (Switzer- 
land), 9-11 May 1990). In Uncertainties in physics calculations for 
gas cooled reactor cores: Proceedings of a specialist's meeting 
held in Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

The important, safety-related, physics parameters for the low- 
enriched Modular High-Temperature gas-Cooled Reactor (MHTGR) 
such as control rod worth, shutdown margins, temperature coeffi- 
cients, and reactivity worths, are considered, and estimates are 
presented of the uncertainties in the calculated values of these pa- 
rameters. The basis for the uncertainty estimate in several of the 
important calculated parameters is reviewed, including the avail- 
able experimental data used in obtaining these estimates. Based 
on this review, the additional experimental data needed to com- 
plete the validation of the methods used to calculate these 
parameters is presented. The role of benchmark calculations in val- 
idating MHTGR reactor physics data is also considered. (author). 
10 rets, 5 figs, 3 tabs. 


26573 (IWGGCR-24, pp. 112-116) Uncertainties in the anal- 
ysis of water ingress accident for the HTGR cores. Gorbunov, 
V.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Golovko, V.F.; 
Glushkov, E.S.; Kiryushin, A.l.; Kuzavkov, N.G.; Sukharev, Yu.P. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Apr 1991. (CONF- 
9005187-: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 
cooled reactor cores: Proceedings of a specialist’s meeting held in 
Villigen, Switzerland, 9-11 May 1990. 1149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 
Behaviour of the reactor major physical characteristics during the 
accident related to the water/steam ingress into the core, resulted 
from the steam generator (SG) loss of integrity has been analysed 
on the example of the VGM reactor with the pebble bed core de- 
signed in the USSR. The header tube instantaneous double-ended 
rupture without interaction of the outgoing flows has been consid- 
ered due to the uncertainties of its failure process. Calculation of 
water quantity discharged into the core has been made under the 
following assumptions: (1) Accumulation of water in liquid state in 
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the core is eliminated in as much as the fuel elements and helium 
temperature exceed water boiling temperature at a pressure of 
about 5 MPa: (2) Chemical interaction of water with graphite is not 
taken into account: (3) Moisture sensors fail to be actuated. The 
calculation results of the water mass variations in the core vs. time 
as well as reactivity changes caused by water ingress into the core 
are given in the paper. The need to take into account reactivity 
changes caused by the front edge of the steanVhelium mixture that 
defines the neutron power increase rate has been shown is the pa- 
per. Changes of the reactivity compensation members’ efficiency at 
a steam/water ingress into the core and reflector both in hot and 
cooled down reactor have been evaluated. The paper carries re- 
quirements for experimental investigations intended to prove the 
adequacy of the reactivity compensation members’ efficiency in the 
accident under consideration. (author). 6 refs, 3 figs 


26574 (IWGGCR-24, pp. 119-124) Measurements of tem- 
perature coefficient of reactivity of the VHTRC-1 core by the 
criticality method. Yasuda, H. (Japan Atomic Energy Research 
Inst., Tokai (Japan)); Akino, F.; Yamane, T.; Kaneko, Y. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Apr 1991. (CONF- 
9005187—: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 
cooled reactor cores: Proceedings of a specialist's meeting held in 
Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

Reactivity decrease due to temperature rise of the whole assem- 
bly was measured in a pin-in-block HTGR-type critical assembly, 
VHTRC, by a criticality method, with purpose to verify the calcula- 
tion accuracy of the design of the High Temperature Engineering 
Test Reactor (HTTR). The VHTRC was loaded with coated particle 
fuel rods containing low enriched UO2, and it was heated up to 
200 deg. C by using electric heaters. The measured reactivity de- 
crease was divided by the temperature increment, resulting a 
temperature coefficient of reactivity, -1.72x10-* Ak/k/deg. C. The 
SRAC code system was applied to the calculation of effective mul- 
tiplication factor at 300 K, 325 K and 500 K where the collision 
probability method was used in the cell calculation and the three- 
dimensional, multigroup diffusion model was adopted in the core 
calculation. The results gave a ratio of the calculated to the mea- 
sured value of temperature coefficient of reactivity, 0.98. The 
temperature coefficient of reactivity for a room temperature range 
was also measured. The result was 30% smaller than that for a 
room temperature to 200 deg. C range. This tendency is consistent 
with the result of early work by the authors using the pulsed 
neutron method. Finally, it is concluded that the calculation of tem- 
perature coefficient of reactivity for HTTR by use of SRAC is 
sufficiently validated by comparing with the experimental data at 
VHTRC. (author). 9 refs, 7 figs, 4 tabs. 


26575 (IWGGCR-24, pp. 124-130) Present status of the 
proteus HTR experiments. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Gas-Cooled Re- 
actors; Paul Scherrer Inst. (PSI), Villigen (Switzerland). Apr 1991. 
(CONF-9005187-: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 
cooled reactor cores: Proceedings of a specialist's meeting held in 
Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

New critical experiments in the framework of an IAEA Coordi- 
nated Research Program on "Validation of Safety Related Reactor 
Physics Calculations for Low Enriched HTR’s” are planned at the 
PS! PROTEUS facility. The experiments are designed to supple- 
ment the experimental data base and reduce the design and 
licensing uncertainties for small- and medium-sized helium-cooled 
reactors using low-enriched uranium (LEU) and graphite high tem- 
perature fuel. The main objectives of the new experiments are to 
provide first-of-a-kind high quality experimental data on: (1) The 
criticality of simple, easy to interpret, single core region LEU HTR 
systems for several moderator-to-fuel ratios and several lattice 
geometries; (2) the changes in reactivity, neutron balance compo- 
nents and control rod effectiveness caused by water ingress into 
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this type of reactor. and (3) the effects of the boron and/or hafnium 
absorbers that are used to modify the reactivity and the power dis- 
tributions in typical HTR systems. Work on the design and licensing 
of the modified PROTEUS critical facility is now in progress with 
the HTR experiments scheduled to begin in 1991. Several interna- 
tional partners are involved in the planning. execution and analysis 
of these experiments in order to insure that they are relevant and 
cost effective with respect to the various gas cooled reactor 
national programs. The present status of the planning of these ex- 
periments (as modified by the results of the October 1989 IAEA 
meeting of tentative coordinated research program members) is de- 
scribed along with some of the results obtained in connection with 
the preparation of a safety report on the proposed experiments for 
the Swiss licensing authorities. (author). 22 refs, 1 fig., 5 tabs. 


26576 (IWGGCR-24, pp. 130-135) Present HTR physics 
calculational methods at the Paul Scherrer Institute. Pelloni, S. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Gas-Cooled Reactors. Apr 1991. (CONF-9005187-: 
Specialists meeting on uncertainties in physics calculations for gas- 
cooled reactor cores, Villigen (Switzerland), 9-11 May 1990). In 
Uncertainties in physics calculations for gas cooled reactor cores: 
Proceedings of a specialist's meeting held in Villigen. Switzerland, 
9-11 May 1990. 149p. Order Number DE91639218. Source: 
OSTI; NTIS (US Sales Only): INIS. 

In this paper a general description of HTR related calculational 
methods and data available at the Paul Scherrer Institute (PSI) is 
given. The cell codes used are MICROX-2, WIMS-D, and TRAMIX. 
MICROX-2 is an integral transport theory spectrum code which 
solves the neutron slowing down and thermalization equations on a 
detailed energy grid for a two region lattice cell. A second level of 
heterogeneity can be treated, i.e. the inner region may include two 
different types of grains (particles). WIMS-D contains tabulations of 
temperature dependent resonance integrals accurately evaluated 
tor homogeneous mixtures of moderator and absorber at many en- 
ergy points. Equivalence theorems are utilized to obtain few-group 
effective cross sections in heterogeneous problems. The intermedi- 
ate resonance absorption shielding (IR) method of resolved 
resonances is employed. The spherical geometry of the pebble can 
be converted into an equivalent cylindrical geometry, and the dou- 
ble heterogeneity can be treated using the available cluster option 
with a method developed by Segev. TRAMIX is a flexible computer 
(cell) code which reads fine group nuclear data from a library in the 
Los Alamos National Laboratory (LANL) format MATXS and 
produces fine group cross sections using the IR methods. Self- 
shielded multigroup cross sections produced with these cell codes 
can be used in connection with the one- and two-dimensional 
discrete-ordinates finite difference transport codes ONEDANT and 
TWODANT from LANL for full reactor calculations. Additional inter- 
face modules which are available include a By module for leakage 
calculations and some library management codes plus the PERT-V 
diffusion perturbation theory code. Most of the nuclear data li- 
braries for the cell codes are based on the JEF-1 (Joint European 
File) evaluation. They were processed using the NJOY nuclear 
data processing system from LANL with additional PS! develop- 
ments. (Abstract Truncated) 


26577 (IWGGCR-24, pp. 136-145) Uncertainties in HTGR 
neutron-physical characteristics due to computational errors 
and technological tolerances. Glushkov, E.S. (Gosudarstvennyj 
Komitet po Ispol'zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Grebennik, V.N.; Davidenko, 
V.G.; Kosovskij, V.G.; Smirnov, O.N.; Tsibul’skij, V.F.; Sukharev, 
Yu.P. International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Gas-Cooled Reactors. Apr 1991. 
(CONF-9005187-: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). In Uncertainties in physics calculations for gas 
cooled reactor cores: Proceedings of a specialist's meeting held in 
Villigen, Switzerland, 9-11 May 1990. 149p. Order Number 
DE91639218. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper is dedicated to the consideration of uncertainties is 
neutron-physical characteristics (NPC) of high-temperature gas- 
cooled reactors (HTGR) with a core as spherical fuel element bed, 


which are caused by caiculations from HTGR parameters mean 
values affecting NPC. Among NPC are: effective multiplication 
factor, burnup depth. reactivity effect. control element worth. distri- 
bution of neutrons and heat release over a reactor core. etc. The 
short description of calculated methods and codes used for HTGR 
calculations in the USSR is given and evaluations of NPC uncer- 
tainties of the methodical character are presented. Besides. the 
analysis of the effect technological deviations in parameters of re- 
actor main elements such as uranium amount in the spherical fuel 
element, number of neutron-absorbing impurities in the reactor 
core and reflector, etc. upon the NPC is carried out. Results of 
some experimental studies of NPC of critical assemblies with 
graphite moderator are given as applied to HTGR. The comparison 
of calculations results and experiments on critical assemblies has 
made it possible to evaluate uncertainties of calculated description 
of HTGR NPC. (author). 8 refs, 8 figs. 6 tabs. 


26578 (IWGGCR-24, pp. 145-147) Summary of discussion 
of the future HTGR proteus experiments and other planned ex- 
periments. Scherer, W. (Forschungszentrum Juelich GmbH 
(Germany, F.R.)). International Atomic Energy Agency. Vienna 
(Austria). International Working Group on Gas-Cooled Reactors. 
Apr 1991. (CONF-9005187-: Specialists meeting on uncertainties 
in physics calculations for gas-cooled reactor cores, Villigen 
(Switzerland), 9-11 May 1990). In Uncertainties in physics calcula- 
tions for gas cooled reactor cores: Proceedings of a specialist's 
meeting held in Villigen. Switzerland, 9-11 May 1990. 149p. Order 
Number DE91639218. Source: OSTI; NTIS (US Sales Only): INIS. 

The paper concerns the Participation of the countries in the 
IAEA Coordinated Research Programme on Validation of safety re- 
lated reactor physics calculations for low-enriched HTGRs, in 
particular the PROTEUS critical experiments. 1 tab. 


26579 (JAERI-M-91-084) The verification of fission prod- 
ucts plate-out analysis code for HTGR - PLAIN -. Sawa, 
Kazuhiro (Japan Atomic Energy Research Inst., Oarai, Ibaraki 
(Japan). Oarai Research Establishment); Baba, Osamu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1991. 37p. (in 
Japanese). Order Number DE91522319. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Fission products plate-out analysis code, PLAIN, was developed 
to calculate the plate-out distribution in the primary circuit of High 
Temperature Gas-cooled Reactors. The plate-out densities of io- 
dine and cesium in the TLG-1 and OGL-1 were calculated to show 
the validity of the PLAIN code. There are an order of the discrep- 
ancies between calculated and measured plate-out densities 
locally, however, the calculated values show good consistent with 
the measured vaiues as a whole. From the results, it is concluded 
that the PLAIN code is sufficient to calculate the plate-out distribu- 
tion practically. (author). 
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Refer also to citation(s) 26548, 26795, 26806, 26809, 26812, 
26840, 26842, 26862, 26863, 26864, 26876, 27036, 27037, 27039, 
27040, 27041, 27042, 27043, 27044, 27046, 27048, 27049, 27050, 
27051, 27052, 27168, 27179, 27273, 27831, 29522, 29523, 29526, 
29537 


26580 (AECL-9072) Radioactive decay properties of Bruce 
A’ CANDU™ UO, fuel and fuel recycle waste. Smith, H.J.; Tait, 
J.C.; Von Massow, R.E. Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment. 1987. 
429p. Order Number DES91642485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report is a compilation of the radioactive decay properties of 
irradiated CANDU fuel of the type used at the Bruce Nuclear 
Power Generating Station. The report is similar to AECL-4436/1 
and AECL-4436/2, which describe the decay properties of Picker- 
ing fuel. Using revised reference input data, the computer codes 
LATREP and CANIGEN II were employed to calculate the mass, 
activity and decay heat of the component isotopes in irradiated 
Bruce fuel. The decay properties of the fuel are tabulated for bur- 
nup levels of 550, 685, 865 and 1045 GJ/kg U (150, 190, 240 and 
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290 MWh/kg Uj. The decay properties for the waste that would be 
produced from recycling the fuel in a Purex-type process are tabu- 
lated for a burnup of 685 GJ/kg U. The total alpha. beta and 
gamma activity. the gamma spectra and neutron emissions of the 
used fuel and recycle waste are also presented. The report also 
presents a comparison of the CANIGEN I! generated data with 
other codes such as ISOGEN, ORIGEN. FISSPROD-2 and earlier 
CANIGEN data. A detailed analysis of the differences between 
codes is presented along with a comparison of the ability of the 
codes to correctly predicts measured decay heats. radiation fields 
and actinide concentrations. This report is intended to provide a 
reference source to assist both research programs and safety as- 
sessment studies within the Canadian Nuclear Waste Management 
Program. 


26581 (AECL-9559) Overview of the technical basis for the 
satety of CANDU reactors. Tamm, H. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment): Krishnan, V.S.: Rosinger, H.E.; Vikis, A.C.; Wren, D.J.; 
Wood, J.C. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. 1988. 59p. Order 
Number DE91642488. Source: OSTI; NTIS (US Sales Only): INIS. 

This paper describes the safety research program being carried 
out by Atomic Energy of Canada Limited (AECL) to provide infor- 
mation on the performance of CANDU-PHW reactors under 
postulated accident conditions. Key results from this program are 
presented along with their impact on our understanding of the vari- 
ous processes that might occur during an accident. While CANDU 
reactors share some common characteristics with pressurized wa- 
ter reactors, the reactor coolant system, in particular, is distinctive. 
This means that there are significant differences between the pos- 
tulated accident sequences for the two reactor types. Therefore, 
AECL has established a research program that specifically ad- 
dresses phenomena that are important for the CANDU geometry. 
The main areas of current work are thermalhydraulics. tuel behav- 
iour, fuel channel behaviour, aeroso! transport, fission product 
chemistry, and hydrogen combustion. In each area. separate- 
effects experiments, large-scale integrated tests, and model 
development are carried out. 60 refs. 


26582 (AECL-9609) Leak before break experience in 
CANDU reactors. Price, E.G. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Moan, G.D.; 
Coleman, C.E. Atomic Energy of Canada Ltd., Montreal, PQ 
(Canada). CANDU Operations. Apr 1988. 21p. Order Number 
DE91642489. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes how the requirements for Leak-Before- 
Break are met in CANDU reactors. The requirements are based on 
operational and laboratory experience. After the onset of leakage 
in a fuel channel from a delayed hydride crack, time is available to 
the operator to take action before the crack grows to an unstable 
length. The time available is calculated using different models 
which use crack growth data from small specimen tests. When the 
results from crack growth behaviour experiments, carried out on 
components removed from reactor are used in the model, the time 
available for operator response is about 100 hours. 


26583 (AECL-9778) A comparison of lattice parameters for 
CANDU-type lattices obtained using MCNP, WIMS, and WIMS 
with resonance reaction rates from MCNP. Craig, D.S. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Mar 1989. 42p. Order Number DE91642490. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Monte Carlo code MCNP was used to check the accuracy 
of the WIMS calculation of the resolved resonance capture rate in 
CANDU-type lattices. Reactivities, relative conversion ratios, and 
fast fission factors are compared with experiments. Values of rho®® 
and reaction rates for U-238 are given as a function of position in 
the fuel bundie. A check was made on the correction made in 
WIMS to allow for endcaps on the fuel bundles. (26 refs). 


26584 (AECL-—9817) Advanced CANDU reactors. Dunn, J.T.; 
Finlay, R.B.; Olmstead, R.A. Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations. Dec 1988. 14p. 
(CONF-8812135-: IAEA technical committee meeting and work- 
shop on progress in heavy water reactor design and technology, 
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Montreal (Canada). 6-9 Dec 1988). Order Number DE91642492 
Source: OSTI: NTIS (US Sales Only): INIS. 

AECL has undertaken the design and development of a series of 
advanced CANDU reactors in the 700-1150 MWe) size range. 
These advanced reactor designs are the product of ongoing 
generic research and development programs on CANDU technol- 
ogy and design studies for advanced CANDU reactors. The prime 
objective is to create a series of advanced CANDU reactors which 
are cost competitive with coal-fired plants in the market for large 
electricity generating stations. Specific plant designs in the ad- 
vanced CANDU series will be ready for project commitment in the 
early 1990s and will be capable of further development to remain 
competitive well into the next century. 


26585 (AECL-9818) Incentives for improvement of CANDU. 
Hart, R.S.; Dunn, J.T.: Finlay, R.B. Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations. Dec 1988. 10p. 
(CONF-8812135-: IAEA technical committee meeting and work- 
shop on progress in heavy water reactor design and technology, 
Montreal (Canada), 6-9 Dec 1988). Order Number DE91642493. 
Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU is a relatively young technology which has demonstrated 
many achievements as an electrical power generation system. 
These achievements include an unsurpassed safety record, high 
annual and lifetime capacity factors, low electricity cost and a 
broad range of other performance strengths which together indicate 
that the CANDU technology is fundamentally sound. Known capa- 
bilities not yet fully exploited, such as advanced fuel cycle options, 
indicate that CANDU technology will continue to pay strong divi- 
dends on research, development and design investment. This 
provides a strong incentive for the improvement of CANDU on a 
continuing basis. 


26586 (AECL—9986) Equilibrium fuel-management simula- 
tions for 1.2% SEU in a CANDU 6. Younis, M.H.; Boczar, P.G. 
Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations; Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Jun 1989. 14p. (CONF- 
890696-: 10. annual conference of the Canadian Nuclear 
Association: nuclear fission—halfway to the first century, Ottawa 
(Canada), 4-7 Jun 1989). Order Number DE91639251. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fuel-management simulations have been performed for 1.2% 
SEU in a CANDU 6 reactor at equilibrium, for three fuel- 
management options: axial shuffling; a regular 2-bundling shift with 
the adjuster rods removed from the core; and a regular 2-bundle 
shift with the adjuster rods present. Both time-average and time- 
dependent simulations were performed, from which the physics 
characteristics of the cores at equilibrium were estimated. Power 
and power-boost envelopes were derived for both 37-element fuel, 
and the advanced CANFLEX bundle. 


26587 (AECL-10074) The AECL operator companion: An 
overview. Lupton, L.R.; Anderson, L.L.; Basso, R.AJ. Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Nov 1989. 19p. (CONF-8905383-: _ International 
symposium for demonstrating of expert systems applications to the 
power industry, Montreal (Canada), 7-12 May 1989). Order Num- 
ber DE91639245. Source: OSTI; NTIS (US Sales Only); INIS. 

As CANDU plants become more complex, and are operated un- 
der tighter constraints and for longer periods between outages, 
plant operations staff will have to absorb more information to cor- 
rectly and rapidly respond to upsets. A development program is 
underway at AECL to use expert systems and interactive media 
tools to assist operations staff of existing and future CANDU 
plants. The complete system for plant information access and dis- 
play, on-line advice and diagnosis, and interactive operating 
procedures is called the Operator Companion. A prototype, consist- 
ing of operator consoles, expert systems and simulation modules 
in a distributed architecture, is currently being developed to 
demonstrate the concepts of the Operator Companion. 


26588 (INFO-0114) A summary of the assessment of fuel 
behaviour, fission product release and pressure tube integrity 
tollowing a postulated large loss-of-coolant accident. Lang- 
man, V.J. (IDEA Research, Toronto, ON (Canada)); Weaver, K.R. 
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Atomic Energy Control Board, Ottawa, ON (Canada). May 1984. 
70p. Order Number DE91642494. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Ontario Hydro analyses of fuel and pressure tube tempera- 
tures, fuel behaviour, fission product release and pressure tube 
integrity for large break loss-of-coolant accidents in Bruce A or 
Pickering A have been critically reviewed. The determinations of 
maximum fuel temperatures and fission product release are very 
uncertain, and pressure tube integrity cannot be assured where 
low steam flows are predicted to persist for times on the order of 
minutes. 


26589 (INIS-mf—12832) Proceedings of the Canadian 
Nuclear Society fifth annual conference. Itzkovitch, |.J. (ed.) (El- 
dorado Nuclear Ltd., Port Hope, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1984 132p. (CONF-840613—-: 24. 
annual international conference of the Canadian Nuclear Associa- 
tion and the 5. annual conference of the Canadian Nuclear 
Society, Saskatoon (Canada), 3-6 Jun 1984). Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only); INIS. 

The twenty papers presented at this conference covered the ar- 
eas of: modeling and analysis, emphasizing thermalhydraulics in 
CANDU primary heat transport systems; Nuclear technologies in 
general, particularly relating to the operation and performance of 
CANDU reactors; and tailings and reactor waste disposal. 


26590 (INIS-mf—12832, pp. 1-7) Fuel management studies 
for the Pickering NGS B reactor with reduced adjuster loading. 
Guardalben, G.V. (Ontario Hydro, Toronto, ON (Canada)); Wight, 
A.L. Canadian Nuclear Society, Toronto, ON (Canada). 1984. 
132p. (CONF-840613—: 24. annual international conference of the 
Canadian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual confer- 
ence. Order Number DE91640583. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The adjuster rods in Pickering NGS B provide reactivity for xenon 
override, and allow operation for limited time when fuelling is un- 
available. The adjusters also help to shape the power distribution. 
However, the adjuster reactivity load produces a significant burnup 
penalty. In Pickering, the saving in replacement energy cost from 
having sufficient xenon override capability to recover from a reactor 
trip is smaller than the additional fuelling cost caused by the ad- 
juster burnup penalty. This paper discusses various methods of 
operating the Pickering NGS B reactors with a reduced adjuster 
loading. This study concluded that operating Pickering NGS B with 
only five of the original 21 adjusters in the core, in conjunction with 
a four-and eight-bundie shift fuelling scheme is the best option. 


26591 (INIS-mf—12832, pp. 8-14) The application of nodal 
kinetics to the analysis of coupled neutronic/thermohydraulic 
phenomena. Chung, D.H. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations); Dastur, A.R. 
Canadian Nuclear Society, Toronto, ON (Canada). 1984. 132p. 
(CONF-840613-: 24. annual international conference of the Cana- 
dian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual confer- 
ence. Order Number DE91640583. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper illustrates the application of Avery type nodal kinetics 
to study the effect of neutronic feedback on coolant flow instabili- 
ties resulting from loss of pressure control in heat transport circuits 
without stabilizing interconnections. It is found that coolant flow and 
density oscillations occur at a frequency of 0.07 Hz with a phase 
separation of 180 degrees in the two passes of a figure-of-eight 
loop. The reactivity effects of the changes in coolant density pro- 
duce second harmonic oscillations in the neutron flux and in the 
components of the Reactor Regulating System. Neutronic feedback 
increases the oscillation amplitude by as much as 40% over the 
first 240 s. 


26592 (INIS-mf-12832, pp. 15-22) Dynamic drift effects in 
CANDU reactor thermal hydraulics. Sami, S.M. (Ecole Polytech- 
nique, Montreal, PQ (Canada). Inst. de Genie Nucleaire). Canadian 


Nuclear Society, Toronto, ON (Canada). 1984. 132p. (CONF- 
840613—: 24. annual international conference of the Canadian 
Nuclear Association and the 5. annual conference of the Canadian 
Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In Proceed- 
ings of the Canadian Nuclear Society fifth annual conference. 
Order Number DE91640583. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper, a realistic velocity difference scheme will be pre- 
sented in both horizontally and vertically oriented sections of the 
primary heat transport systems of the CANDU reactors. This 
scheme predicts the unequal velocity effects, spatially and 
temporally. It can be used to describe the slip in transient and mul- 
tipurpose thermohydraulic codes. The transient velocity difference 
equation of this model is an arrangement of the two fluid model 
equations. The equation describes the time dependent relation be- 
tween the phase velocities. This is a function of the pressure 
gradient, phase inertias, volume fraction, the flow regime and addi- 
tional constitutive relations. In addition, the model includes a 
package of momentum exchange constitutive laws to calculate the 
interphase momentum exchange parameters and virtual mass co- 
efficient. The parameters necessary for the integration of this 
model into CANDU thermohydraulic codes (SOPHT, FIREBIRD) 
are expressed in terms of the dynamic difference velocity. These 
parameters are the drift mass flow rate, drift velocity, distribution 
parameter, flow quality, effective density and flow enthalpy. Prelimi- 
nary results revealed that this model fairly predicts the dynamic 
drift flux parameters. 


26593 (INIS-mf-12832, pp. 54-60) Development of liquid 
poison rapid injection (LPRI) system: Flow characteristics. 
Mochizuki, H. (Power Reactor and Nuclear Fuel Development 
Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center); Kitahara, 
T. Canadian Nuclear Society, Toronto, ON (Canada). 1984. 132p. 
(CONF-840613—: 24. annual international conference of the Cana- 
dian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual confer- 
Order Number DE91640583. Source: OSTI; NTIS (US 
ales Only); INIS. 

The LPRI system has been developed for a boiling-light-water- 
cooled pressure-tube-type heavy water reactor of Japan. One-third 
scale visual tests were undertaken to determine dimensions of dis- 
charging holes of liquid poison and their configuration on control 
rod guide tubes. Full-scale tests were carried out to find out 
hydraulic characteristics of the system and to acquire data for de- 
termining design criteria of the system. 


26594 (INIS-mf—12832, pp. 61-67) Elimination of crevice 
corrosion of pressure tubes in CANDU reactors: Effect of 
bearing pad geometry. Sejnoha, R. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Oldaker, 
1.E.; Gacesa, M.; Lim, D.; Archinoff, G.H.; Hu, R.H. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1984. 132p. (CONF-840613-: 
24. annual international conference of the Canadian Nuclear Asso- 
ciation and the 5. annual conference of the Canadian Nuclear 
Society, Saskatoon (Canada), 3-6 Jun 1984). In Proceedings of the 
Canadian Nuclear Society fifth annual conference. Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only); INIS. 

Shallow corrosion marks have been observed in CANDU pres- 
sure tubes in locations of contact with fuel bearing pads. Such 
localized corrosion is avoided if we reduce the heat flux towards 
the bearing surface of the pad to less than approximately 10% of 
the current value. Changes in bearing pad geometry can achieve 
such a reduction. The paper identifies geometries which eliminate 
crevice corrosion and describes the experimental and analytical 
method of defining them. 


26595 (INIS-mf—12832, pp. 68-72) An experimental investi- 
gation of the creep sag of pressure tubes under LOCA 
conditions. Gillespie, G.E. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Moyer, R.G.; Hadaller, G.I. Canadian Nuclear Society, 
Toronto, ON (Canada). 1984. 132p. (CONF-840613—: 24. annual 
international conference of the Canadian Nuclear Association and 
the 5. annual conference of the Canadian Nuclear Society, Saska- 
toon (Canada), 3-6 Jun 1984). In Proceedings of the Canadian 
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Nuclear Society fifth annual conference. Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only); INIS. 

During a postulated loss-of-coolant accident with impaired emer- 
gency cooling, the heat generated in the fuel will be transferred to 
the moderator. In the process, the pressure tube will heat and may 
deform into contact with its calandria tube. This paper describes 
experiments that were performed to investigate the sagging defor- 
mation of a pressure tube when a transient temperature is applied. 
The pressure-tube deflection and temperature were monitored. The 
contact between the pressure tube and calandria tube was ob- 
served, and the resulting type of boiling on the calandria-tube 
surface was noted, since this controls the rate of heat removal 
from the fuel channel. The experimental results were compared 
with computer predictions of the deformation. The computer mod- 
els predicted the behaviour well. 


26596 (INIS-mf—12832, pp. 73-78) Analysis of the pressure 
tube failure at Pickering NGS A unit 2. Field, G.J. (Ontario Hydro, 
Toronto, ON (Canada)); Dunn, J.T.; Cheadle, B.A. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1984. 132p. (CONF-840613-—: 
24. annual international conference of the Canadian Nuclear Asso- 
ciation and the 5. annual conference of the Canadian Nuclear 
Society, Saskatoon (Canada), 3-6 Jun 1984). In Proceedings of the 
Canadian Nuclear Society fifth annual conference. Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only); INIS. 

About noon on the ist August 1983, the pressure tube in fuel 
channel G16 of the Pickering NGS A unit 2 reactor developed a 
critical through-wall crack and failed by fast fracture after 342 days 
of continuous full power operation. Following removal of the fuel, a 
TV inspection inside the fuel channel revealed an axial crack in the 
bottom of the pressure tube approximately 2 metres long, in which 
two fuel pencils were lodged. After extracting the fuel pencils, the 
fuel channel was removed and shipped to the Atomic Energy of 
Canada Limited’s Chalk River Nuclear Laboratories for detailed ex- 
amination to determine the cause of failure. Examination of failures 
normally takes a course of looking at the fracture and gradually re- 
fining the work into finer detail to determine the actual origin of the 
failure. In this case, several other aspects also needed to be ex- 
amined. The position of the garter spring was very important, as 
was examination of the calandria tube, which was subsequently 
removed. During the inspection several other fue! channels in Pick- 
ering A, Bruce A and NPD reactors were inspected and some 
removed for further assessment at CRNL. All these aspects came 
together to outline the cause and mechanism of failure. The 
following gives a very brief review of the salient features of the ex- 
amination of Zircaloy 2 and zirconium-niobium pressure tubes and 
the implication for operation of subsequent reactors which have 
Zirconium-niobium pressure tubes. 


26597 (INIS-mf—12832, pp. 85-91) Analytical developments 
in the dew point model for predicting annulus gas system re- 
sponse. Kenchington, J.M. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1984. 132p. 
(CONF-840613-—: 24. annual international conference of the Cana- 
dian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual confer- 
ence. Order Number DE91640583. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An analytical method of predicting dew point response for an An- 
nulus Gas System during a pressure tube D20 leak has been 
developed to augment the present computer model for Bruce NGS 
A. Good agreement was obtained with the computer solution for a 
typical Bruce NGS A scenario. The main advantages of the analyti- 
cal method are its versatility and flexibility in modelling variations to 
the main scenario such as gas leaks from the channels and isola- 
tion of pressure tubes. The analytical method can be programmed 
on a hand held calculator to streamline the computational work. The 
dew point responses for these scenarios are presented for Picker- 
ing NGS A together with the practical implications for operators. 


26598 (INIS-mf—12832, pp. 104-110) Gentilly-1 reactor dis- 
mantling proposal. Vogt, H.S. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations). Canadian Nu- 
clear Society, Toronto, ON (Canada). 1984. 1382p. (CONF-840613-: 
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24. annual international conference of the Canadian Nuclear Asso- 
ciation and the 5. annual conference of the Canadian Nuclear 
Society, Saskatoon (Canada), 3-6 Jun 1984). In Proceedings of the 
Canadian Nuclear Society fifth annual conference. Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies have been undertaken to establish the feasibility and 
costs involved in the decommissioning of the Gentilly-1 Nuclear 
Power Station. This paper outlines a method of dismantling of the 
reactor, if such an option would be considered. It demonstrates 
that the dismantling of the Gentilly-1 reactor is feasible and also 
serves to highlight the inherent decommissionability of all CANDU 
reactors. 


26599 (INIS-mf-12866, pp. 1-11) The first twenty-five years. 
Foster, J.S. (Montreal Engineering Co. Ltd., PQ (Canada)). Cana- 
dian Nuclear Association, Toronto, ON (Canada). 1985. 223p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Association 25th 
annual conference: Strategic opportunities for growth. Order Num- 
ber DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

The author reviews the history of nuclear power in Canada with 
particular emphasis on the government and industrial policies that 
led to the development of the CANDU system. 


26600 (INIS-mf-12866, pp. 105-110) CANDU - meeting the 
demand for energy self-sufficiency. Lawson, D.S. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations). Canadian Nuclear Association, Toronto, ON (Canada). 
1985. 223p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Association 
25th annual conference: Strategic opportunities for growth. Order 
Number DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU reactor system offers energy self-sufficiency and 
has demonstrated good performance in terms of safety, reliability, 
availability, utilization of fuel, and total energy costs. It offers an at- 
tractive development potential, especially in its flexibility to adapt to 
advanced fuel cycles. Technology transfer to foreign customers will 
allow them to become self-sufficient, especially in the fuel cycle. 
Canada not only can provide equipment and operation assistance, 
but also can offer assistance in nuclear education and joint 
research and development, and can give early assistance to coun- 
tries embarking on a nuclear program. 


26601 (INIS-mf-12866, pp. 129-134) The CANDU suppliers - 
growing beyond Canada. Dagenais, C.A. (SNC Group, Calgary, 
AB (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1985. 223p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Association 25th annual conference: Strategic opportunities for 
growth. Order Number DE91639626. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Canadian experience in nuclear power dates back to the dawn 
of the industry. For the past two decades private companies have 
been active in the engineering, project and- construction manage- 
ment and commissioning of CANDU plants at home and abroad. In 
1982 NPM Nuclear Project Managers Canada Inc. was formed to 
bring together five companies with extensive experience in the 
industry, providing a package approach in supplying Canadian nu- 
clear know-how. 


26602 (INIS-mf—12867, pp. 1.1-1.3) Recent use of finite ele- 
ment methods in design/analysis of CANDU fuel. Tayal, M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Lim, D. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Conference summaries. Order 
Number DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL ELEMENTS/‘finite ele- 
ment method; CANDU TYPE REACTORS; E CODES; F CODES; 
SPECIFICATIONS; STRESSES; TEMPERATURE DISTRIBUTION; 
VERY HIGH TEMPERATURE 
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26603 (INIS-mf-12867, pp. 1.4-1.6) Fuel development in 
CANDEV: Recent achievements. Oldaker, |.E. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Sejnoha, R. Canadian Nuclear Society, Toronto. ON (Canada). 
1985. 375p. (CONF-8506403-—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL ELEMENTS/ 
specifications; CANDU TYPE REACTORS; CREVICE CORRO- 
SION; FUEL CANS; FUEL ELEMENT CLUSTERS; FUEL 
ELEMENT FAILURE; SPECIFICATIONS; HEAT TRANSFER; RE- 
SEARCH PROGRAMS; TWO-PHASE FLOW 


26604 (INIS-mf—12867, pp. 11.1-11.2) Research into fuel be- 
haviour in accidents. Notley, M.J. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL ELEMENT FAILURE/ 
research programs; CANDU TYPE REACTORS; FISSION PROD- 
UCT RELEASE 


26605 (INIS-mf-12867, pp. 11.3-11.6) Failure criteria for 
Zircaloy-sheathed fuel elements under LOCA conditions. 
Walsworth, J.A. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.): Sills, H.E.; Sagat, S. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403—: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
fuel element failure; LOSS OF COOLANT 


26606 (INIS-mf-12867, pp. 11.7-11.10) Inm-reactor LOCA 
tests of Zircaloy sheathed UO, fuel at Chalk River. Fehrenbach, 
P.J. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Walsworth, J.A.; Spencer, R.C.; 
Chase, R.W.; Delaney, R.D. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 375p. (CONF-8506403—: 6. annual conter- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Conference summaries. Order 
Number DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
fuel element failure; LOSS OF COOLANT; PERFORMANCE 
TESTING; RESEARCH PROGRAMS 


26607 (INIS-mf—12867, pp. 11.11-11.16) A LOCA blowdown 
test of CANDU fuel elements. Kohn, E. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Fehrenbach, P.J.; Hardy, D.G.; Lau, J.H.K; Archinoff, G.H. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/loss 
of coolant; FUEL ELEMENTS/performance testing; BLOWDOWN 


26608 (INIS-mf-12867, pp. 11.17-11.19) Comparisons be- 
tween ELOCA code caiculations and CANDU fuel behaviour 
under LOCA conditions. Walsworth, J.A. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Fehrenbach, P.J.; Spencer, R.C. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
loss of coolant; E CODES; FUEL ELEMENT FAILURE; FUEL ELE- 
MENTS; PERFORMANCE TESTING 


26609 (INIS-mf—12867, pp. 11.20-11.21) CANDU fuel behav- 
iour during power transients. Langman. VJ. (idea Research, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference. Ottawa 
(Canada). 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI: NTIS (US Sales Onty): INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
loss of coolant; COMPUTERIZED SIMULATION: E CODES; FUEL 
ELEMENT FAILURE 


26610 (INIS-mf—12867, pp. 12.1-12.3) Current status of fuel 
channel examinations following the P2 G16 failure. Field, G.J. 
(Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PRESSURE TUBES/ruptures; 
ALLOY-ZR97NB3; DESTRUCTIVE TESTING; DEUTERIDES; 
PICKERING-2 REACTOR; RUPTURES; ZIRCONIUM HYDRIDES 


26611 (INIS-mf-12867, pp. 12.4-12.5) Garter spring reposi- 
tioning in Pickering and Bruce reactors. Liska, M.A. (Ontario 
Hydro, Toronto, ON (Canada)); Churchill, B.R.; Lauchian, 1.E. 
Canadian Nuclear Society, Toronto, ON (Canada): 1985. 375p. 
(CONF-8506403-—: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL CHANNELS/spacers; 
PICKERING-7 REACTOR/tuel channels; BRUCE-6 REACTOR; 
SPACERS; POSITIONING; PRESSURE TUBES; REMOTE HAN- 
DLING EQUIPMENT 


26612 (INIS-mf-12867, pp. 12.6-12.8) Large scale fuel chan- 
nel replacement program: Process, organization and status 
overview. Talbot, K.H. (Ontario Hydro, Toronto, ON (Canada)); 
Trebilcock, K.D.; Murdoch, B.J. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Conference summaries. Order 
Number DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PICKERING-2 REACTOR/ 
pressure tubes; PICKERING-1 REACTOR; REACTOR MAINTE- 
NANCE 


26613 (INIS-mf-12867, pp. 12.9-12.10) Man-REM manage- 
ment for the Pickering NGS P1/P2 large scale fuel channel 
replacement project. Robinson, W.C. (Ontario Hydro, Pickering, 
ON (Canada). Pickering Generating Station). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 375p. (CONF-8506403—: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PICKERING-2 REACTOR/ 
reactor maintenance; OCCUPATIONAL EXPOSURE; PICKERING- 
1 REACTOR; PRESSURE TUBES; RADIATION DOSES; SAFETY 
ENGINEERING 


26614 (INIS-mf-12867, pp. 12.11-12.14) Unit preparations 
for P1/P2 LSFCRP. Austin, D.G. (Ontario Hydro, Pickering, ON 
(Canada). Pickering Generating Station). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PICKERING-2 REACTOR/ 
reactor maintenance; PICKERING-1 REACTOR; PRESSURE 
TUBES 


26615 (INIS-mf-12867, pp. 12.15-12.17) Pickering NGS de- 
contaminations. Lacy, C.S. (Ontario Hydro, Toronto, ON 
(Canada)); Montford, B. Canadian Nuclear Society, Toronto, ON 
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(Canada). 1985. 375p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada). 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form - only. PRIMARY COOLANT 
CIRCUITS/decontamination; PICKERING-2 REACTOR: DECON- 
TAMINATION 


26616 (INIS-mf—12867, pp. 12.18-12.19) Pickering large 
scale fuel channel replacement: Site facilities for tool proving 
and training. Jessop, R.J. (Ontario Hydro, Pickering, ON 
(Canada). Pickering Generating Station): Moore, T.R. Canadian 
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1985. 375p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. CANDU TYPE REACTORS/ 
thermosyphons; REACTOR EXPERIMENTAL FACILITIES/scaling 
laws; THERMOSYPHONS; LOSS OF COOLANT; SIMULATION 


26618 (INIS-mf—12867, pp. 13.4-13.8) Conceptual design of 
an experimental facility to study the thermosyphoning behav- 
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1985. 375p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PRIMARY COOLANT 
CIRCUITS/simulation; CANDU TYPE REACTORS; FLOW VISUAL- 
IZATION; SIMULATION; THERMOSYPHONS 


26620 (INIS-mf-12867, pp. 13.12-13.13) Enhancement of 
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375p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. REACTOR PHYSICS/w codes; 
CDC COMPUTERS; FORTRAN; NUCLEAR DATA COLLECTIONS; 
OPTIMIZATION 


26625 (INIS-mf-12867, pp. 14.11-14.14) Physics character- 
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Canadian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PICKERING-2 REACTOR/ 
repair, BIOLOGICAL SHIELDING; REPAIR; PRESSURE TUBES 


26635 (INIS-mf—12867, pp. 17.8-17.10) Pickering NGS large 
scale fuel channel replacement program retubing tool carrier 
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ber DES1639257. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. FISSION PRODUCT RE- 
LEASE/coolants; IODINE 131/fission product release; CANDU 
TYPE REACTORS; FAILED ELEMENT DETECTION; COOLANTS; 
FUEL ELEMENT FAILURE; PRIMARY COOLANT CIRCUITS 


26650 (INIS-mf—-12867, pp. 6.22-6.23) In-reactor measure- 
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conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. FUEL PELLETS/temperature 
distribution; MIXED OXIDE FUELS/microstructure; MICROSTRUC- 
TURE; THORIUM OXIDES; URANIUM DIOXIDE 


26651 (INIS-mf-12867, pp. 6.24-6.26) In reactor dimensional 
response of (Th,U)O, fuel for advanced fuel cycle application. 
MacGillivray, G.M. (Atomic Energy of Canada Ltd., Chalk River, 





ON (Canada). Chalk River Nuclear Labs.); Morel, P.A.; Sage, R.D.; 
Smith, A.D. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 375p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL ELEMENTS/width; 
WIDTH; FUEL PELLETS; GRAIN SIZE; MIXED OXIDE FUELS; 
THORIUM OXIDES; URANIUM DIOXIDE 


26652 (INIS-mf—12867, pp. 6.5-6.6) Gentilly-2 fuel perfor- 
mance. Hu, R.H. (Hydro-Quebec, Montreal, PQ (Canada)); 
Cloutier, L.; Macici, N.; Aubin, D. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. GENTILLY-2 REACTOR/uel el- 
ement failure; BURNUP; FUEL ELEMENTS 


26653 (INIS-mf—12867, pp. 6.7-6.11) Defective fuel detection 
in CANDU-600s. Manzer, A.M. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
failed element detection; DELAYED NEUTRONS; FISSION PROD- 
UCTS 


26654 (INIS-mf-12867, pp. 7.14-7.17) Crud tolerant fuel 
channel closure. Henry, P.T. (Canadian General Electric Co. Ltd., 
Peterborough, ON (Canada)). Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 375p. (CONF-8506403—-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Conference summaries. Order 
Number DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL CHANNELS/closures; 
CANDU TYPE REACTORS; CLOSURES 


26655 (INIS-mf-12867, pp. 7.18-7.21) Automated fuel 
scheduling experience at Gentilly-2. Hotte, G. (Hydro-Quebec, 
Montreal, PQ (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. REACTOR FUELING/ 
schedules; FUEL MANAGEMENT; GENTILLY-2 REACTOR; 
SCHEDULES 


26656 (INIS-mf-12867, pp. 7.3-7.4) Vacuum drying of the 
Pickering A units 1 and 2 primary heat transport systems. El- 
lis, P.J. (Ontario Hydro, Toronto, ON (Canada)); Lau, T.; Meranda, 
D.G. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
375p. (CONF-8506403—: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PICKERING-1 REACTOR/ 
reactor maintenance; PRIMARY COOLANT CIRCUITS/drying; 
PICKERING-2 REACTOR; DRYING 


26657 (INIS-mf-12867, pp. 7.5-7.8) The effect of the CAN- 
DECON decontamination process on the surface oxides on 
Pickering Units 1 and 2 feeder pipes. Chew, V.S. (Ontario Hydro 
Research Lab., Toronto, ON (Canada)); Greening, F.R. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Published in summary form only. PRIMARY COOLANT 
CIRCUITS/deposits; COBALT 60; DECONTAMINATION; IRON OX- 
IDES; MAGNETITE; PICKERING-1 REACTOR; PICKERING-2 
REACTOR; DEPOSITS 


26658 (INIS-mf-12867, pp. 7.9-7.13) Annulus gas system 
flow tests: Experiment and analysis. Cheh, C.H. (Ontario Hydro 
Research Lab., Toronto, ON (Canada)); Singh, V.P.; Meranda, 
D.G.; Kenchington, J.M.; Ellis, P.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PRESSURE TUBES/leak de- 
tectors; DEW POINT; LEAK TESTING 


26659 (INIS-mf—1 2867, pp. 8.9-8.10) Measurement of hydro- 
gen and deuterium in CANDU pressure tubes. Crocker, |.H. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Mislan, J.P. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PICKERING-2 REACTOR/ 
pressure tubes; ALLOY-ZR97NB3; DEUTERIUM COMPOUNDS; 
FUEL CHANNELS; ISOTOPE RATIO; MASS SPECTROSCOPY; 
QUANTITATIVE CHEMICAL ANALYSIS; ZIRCONIUM HYDRIDES 


26660 (INIS-mf—12867, pp. 9.6-9.7) A proposal for evolution 
of safety and licensing criteria. Meneley, D.A. (New Brunswick 
Univ., Fredericton, NB (Canada). Dept. of Chemical Engineering). 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
reactor licensing; CANADA; REACTOR SAFETY; SAFETY STAN- 
DARDS 


26661 (INIS-mf—12867, pp. 9.8-9.10) Up-front licensing: A 
new approach. Natalizio, A. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
standardization; REACTOR LICENSING/canada; STANDARDIZA- 
TION; CANADA; SPECIFICATIONS 


26662 (INIS-mf—12868(v.1,2), pp. 188-209) Scaling laws for 
simulating the CANDU heat transport system. Ingham, PJ. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Krishnan, V.S.; Sergejewich, P.; 
Ardron, K.H. Canadian Nuclear Society, Toronto, ON (Canada); 
American Nuclear Society, Chicago, IL (United States). Oct 1986. 
950p. (CONF-861035-: 2. international meeting on simulation 
methods in nuclear engineering, Montreal (Canada), 14-16 Oct 
1986). In Proceedings of the 2. international conference on simula- 
tion methods in nuclear engineering. Order Number DE91640746. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The RD-14 test facility at Whiteshell Nuclear Research Establish- 
ment is a full-elevation model of a typical CANDU primary heat 
transport loop. It consists of two full-scale, full-power electrically 
heated channels, full-scale feeders and two full-height steam gen- 
erators. The loop is designed so that fluid mass flux, transit times, 
and pressure and enthalpy distributions in the primary system are 
the same as in a typical power reactor in both forced and natural 
circulation. To study the interaction between parallel channels in 
thermosiphoning and blowdown/emergency coolant injection tran- 
sients, it is proposed to modify RD-14 to a multiple-channel 
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configuration. A scaling rationale has been developed from a con- 
sideration of the one-dimensional, homogeneous, two-phase-flow 
conservation equations. The scaling laws show that to represent 
the CANDU system correctly, particularly under thermosiphoning 
conditions, the mode! loop must possess the full linear dimensions 
and elevation changes of the reactor. The paper will describe the 
development of the scaling laws and their application in defining 
the sizes of the major loop components of the proposed multiple- 
channel RD-14 loop. 


26663 (INIS-mf—12868(v.1,2), pp. 210-215) PREMIERE - a 
model to calculate the transfer of deuterium between the mod- 
erator fluid and the cover gas volume in CANDU reactors. 
Fung, K.K. (Ontario Hydro, Toronto, ON (Canada)); Garceau, M.; 
Midvidy, W.I. Canadian Nuclear Society, Toronto, ON (Canada); 
American Nuclear Society, Chicago, IL (United States). Oct 1986. 
950p. (CONF-861035-: 2. international meeting on simulation 
methods in nuclear engineering, Montreal (Canada), 14-16 Oct 
1986). In Proceedings of the 2. international conference on simula- 
tion methods in nuclear engineering. Order Number DE91640746. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The PREMIERE model was developed to calculate the transfer 
of deuterium between the moderator fluid and the cover gas above 
it in a heavy-water moderated CANDU reactor in order to predict 
the deuterium concentration in the cover gas during various postu- 
lated accidents, such as loss of moderator fluid, loss of cover gas 
pressure, and loss of cover gas flow. The model considers the four 
major components in the cover gas: deuterium, oxygen, helium, 
and D2O vapour. The response of the moderator cover gas system 
that ultimately affects the state of the cover gas is modeled, includ- 
ing helium feed and bleed, recombination, draining of the 
moderator fluid, and heat addition from uncovered calandria tubes. 
After all the changes in the properties of the cover gas volume 
have been accounted for, the state of the mixture (pressure and 
temperature) is evaluated. Both mixtures with superheated steam 
or liquid droplets can be handled. The model prediction has been 
compared with operational transients involving the moderator and 
cover gas systems in Ontario Hydro’s nuclear generating stations. 
The model can be used conservatively to predict the maximum 
concentration of deuterium in the cover gas and define the range 
of conditions for assessment of the consequence of burning the 
deuterium mixture in the cover gas. 


26664 (INIS-mf-12868(v.1,2), pp. 243-256) Development of 
the modal kinetics model for the Gentilly-2 N.G.S. Koclas, J. 
(Hydro-Quebec, Montreal, PQ (Canada)); Petrilli, M.A.; Alaoui, S. 
Canadian Nuclear Society, Toronto, ON (Canada); American Nu- 
clear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A station specific version of the code SMOKIN is being set up at 
Hydro-Quebec for the Gentilly-2 Nuclear Generating Station. The 
original version of the code was developed by Ontario Hydro and 
is based on lambda mode expansion of the neutron flux. The code 
has been restructured, and a full set of the Reactor Regulating 
System routines is implemented in it. Preliminary results of simula- 
tions of shutdown system 1 and a power manoeuvre from 80% to 
100% are presented. A first application to computer assisted train- 
ing is described. 


26665 (INIS-mf-12868(v.1,2), pp. 340-359) The drift flux 
model in the ASSERT subchannel code. Carver, M.B. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Judd, R.A.; Kiteley, J.C.; Tahir, A. Canadian Nu- 
clear Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035-: 2. 
international meeting on simulation methods in nuclear engineer- 
ing, Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ASSERT subchannel code has been developed specifically 
to model flow and phase distributions within CANDU fuel bundles. 
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ASSERT uses a drift-flux model which permits the phases to have 
unequal velocities, and can thus model phase separation tenden- 
cies which may occur in horizontal flow. The basic principles of 
ASSERT are outlined, and computed results are compared against 
data from various experiments for validation purposes. The paper 
concludes with an example of the code to predict critical heat flux 
in CANDU geometries. 


26666 (INIS-mf-12868(v.1,2), pp. 360-375) Comparison of 
ASSERT-4 CHF predictions with measurements in 28-element 
simulated fuel string. Szymanski, J.K. (Ontario Hydro, Toronto, 
ON (Canada)); Nurnberg, G.; Midvidy, W.1. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035-: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

The subchannel analysis code ASSERT-4 was used to model 
CHF experiments with a 28-element simulated fuel string carried 
out by Ontario Hydro at Columbia University. ASSERT was run 
with eleven CHF test conditions to determine dryout power using 
each of the five CHF models available in the code. The location of 
first dryout and the spreading of dryout with increasing power were 
also investigated. The five CHF models used in ASSERT are the 
Whalley mechanistic model; W-3, Bowring and Biasi correlations; 
and table lookup. Of these, implementation in ASSERT-4 of the Bi- 
asi correlation gives the most accurate dryout power predictions. 
Predictions using the table lookup method and the Whalley model 
are almost equally good, while those using the W-3 correlation 
and, especially, the Bowring correlation are inferior. In predicting 
dryout spreading patterns, use of the Whalley model comes the 
closest to adequately identifying the actual dryout location. 


26667 (INIS-mf—12868(v.1,2), pp. 452-476) Fuel manage- 
ment simulation for an uprated CANDU 600. Jenkins, D.A. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations). Canadian Nuclear Society, Toronto, ON 
(Canada); American Nuclear Society, Chicago, IL (United States). 
Oct 1986. 950p. (CONF-861035-—: 2. international meeting on sim- 
ulation methods in nuclear engineering, Montreal (Canada), 14-16 
Oct 1986). In Proceedings of the 2. international conference on 
simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes a detailed fuel management study which 
was carried out for the CANDU 600 uprated by 17%. This simula- 
tion features the latest developments in our fuel-management 
computer programs. The time-average characteristics of the core, 
such as equilibrium fuelling rates, exit fuel burnup, and in-core 
power and burnup distributions are presented. Also described is a 
detailed fuelling simulation of the first 400 FPD (full power days) of 
operation including the initial core, the excess reactivity transient of 
the first 100 FPD, the onset of refuelling and the approach to equi- 
librium. Features of this study which have not previously been 
simulated for the CANDU 600 are a 17% power increase, mixed 
four- and eight-bundie shift refuelling, and spatial control through- 
out the 0-400 FPD simulation. 


26668 (INIS-mf—12868(v.1,2), pp. 477-500) The optimization 
of cobalt adjusters with OPTEX-3. Rozon, D. (Ecole Polytech- 
nique, Montreal, PQ (Canada)); Beaudet, M. Canadian Nuclear 
Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035—: 2. 
international meeting on simulation methods in nuclear engineer- 
ing, Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A numerical approach is taken in OPTEX to optimize in-core de- 
vices and fuel management in CANDU reactors at equilibrium 
refuelling. The approach consists in linearizing the system charac- 
teristics about points in the feasible domain of the state variables, 
and then using mathematical programming techniques to direct the 
search towards an improved state. Variational techniques, found in 
generalized perturbation theory, are used to define the true gradi- 
ents of the system characteristics. This paper will present recent 
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additions and improvements to the code, dealing with the introduc- 
tion of a variable load of cobalt in the adjuster rods. The power 
shaping capabilities of OPTEX-3 will also be discussed. 


26669 (INIS-mf—12868(v.1,2), pp. 501-513) Poison injection 
model for a CANDU reactor. Lie, S.G. (Ontario Hydro, Toronto, 
ON (Canada)); Guardalben, G.V.; Derrick, E.G.; Austman, H.G.; 
Wight, A.L. Canadian Nuclear Society, Toronto, ON (Canada); 
American Nuclear Society, Chicago, IL (United States). Oct 1986. 
950p. (CONF-861035—: 2. international meeting on simulation 
methods in nuclear engineering, Montreal (Canada), 14-16 Oct 
1986). In Proceedings of the 2. international conference on simula- 
tion methods in nuclear engineering. Order Number DE91640746. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the analytical models used in the past for modelling 
power rundown transients initiated by Shutdown System Number 2 
(SDS-2) poison injection revealed some inconsistencies. Revised 
models consistent with physical assumptions and experimental 
data are being developed to simulate SDS-2 performance. The re- 
sults obtained to date indicate reasonable agreement with the 
measured reactivity and neutronic flux transients. 


26670 (INIS-mf—12868(v.1,2), pp. 515-533) Simulation 
methodology for pressure tube integrity analysis and compari- 
son with experiments. Archinoff, G.H. (Ontario Hydro, Toronto, 
ON (Canada)); Luxat, J.C.; Lowe, P.D.; Locke, K.E.; Muzumdar, 
A.P. Canadian Nuclear Society, Toronto, ON (Canada); American 
Nuclear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The computer code SMARTT (Simulation Method for Azimuthal 
and Radial Temperature Transients) is used in safety analysis of 
CANDU reactors to predict fuel and pressure tube thermal and me- 
chanical behaviour under asymmetric coolant conditions such as 
stratified flow. This paper presents comparisons of SMARTT pre- 
dictions with preliminary results of two experiments in which large 
temperature non-uniformities developed on pressure tubes under- 
going heatup and transverse strain at 1.0 MPa internal pressure. 
Temperature asymmetries developed as a result of slow boil-off of 
coolant in the channel. The SMARTT temperature predictions are 
shown to agree well with the experimental results. SMARTT accu- 
rately predicts the time at which the pressure tube balloons into 
contact with the calandria tube. The transient liquid level in the 
channel can also be accurately predicted using a simple venting/ 
boil-off model. 


26671 (INIS-mf—12868(v.1,2), pp. 534-550) Development of 
the MINI-SMARTT code for fuel element/pressure tube contact. 
Reeves, D.B. (Ontario Hydro, Toronto, ON (Canada)); Archinoff, 
G.H.; Locke, K.E.; Muzumdar, A.P. Canadian Nuclear Society, 
Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

The MINI-SMARTT computer code was developed at Ontario 
Hydro from the existing SMARTT computer code in order to ana- 
lyse the thermal-mechanical behaviour of the pressure tube due to 
the contact of a hot fuel element (FE/PT contact). This paper de- 
scribes the development of the models used in the MINI-SMARTT 
code and its application to the FE/PT contact accident scenario. 
Sensitivity studies examining the effect of various parameters on 
code predictions and sample FE/PT contact calculations are in- 
cluded. The results given show that the MINI-SMARTT code is a 
flexible model which may be used to predict the thermal- 
mechanical behaviour of the pressure tube under a wide range of 
FE/PT contact conditions. Comparisons of MINI-SMARTT predic- 
tions with a detailed pin radiation code show close agreement for 
heat flux and pressure tube temperatures. 


26672 (INIS-mf—12868(v.1,2), pp. 551-577) Validation of the 
computer code NUBALL for simulation of pressure tube asym- 
metric ballooning behaviour. Kundurpi, P.S. (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada); American Nuclear Society, Chicago, IL (United States). 
Oct 1986. 950p. (CONF-861035—: 2. international meeting on sim- 
ulation methods in nuclear engineering, Montreal (Canada), 14-16 
Oct 1986). In Proceedings of the 2. international conference on 
simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

In a CANDU reactor, the pressure tube can experience severe 
temperature transients during some hypothetical accidents, such as 
a loss of coolant accident. To examine the mechanical deformation 
of the pressure tubes during these pressure and temperature tran- 
sients, a two dimensional computer code NUBALL (Non-Uniform 
Ballooning) is currently used at Ontario Hydro. In the code, the 
pressure tube is discretised into a series of arc segments with uni- 
form temperature for strain calculations. The hoop strain in each of 
these segments is evaluated for small incremental time steps using 
the transient creep rate equations. The peak and average strains 
in the pressure tube are also evaluated in each time step. To vali- 
date the computer code NUBALL, the predicted strain response of 
the pressure tube is compared with the experimental results. These 
comparisons indicate that the code is able to accurately predict the 
deformation of the pressure tube with known temperature distribu- 
tions. 


26673 (INIS-mf-—12868(v.1,2), pp. 578-598) AMPTRACT: an 
algebraic model for computing pressure tube circumferential 
and steam temperature transients under stratified channel 
coolant conditions. Gulshani, P. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); So, C.B. Cana- 
dian Nuclear Society, Toronto, ON (Canada); American Nuclear 
Society, Chicago, IL (United States). Oct 1986. 950p. (CONF- 
861035—-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In a number of postulated accident scenarios in a CANDU 
reactor, some of the horizontal fuel channels are predicted to expe- 
rience periods of stratified flow. During this time, the upper fuel 
elements and part of the pressure tube become exposed to super- 
heated steam and heat-up. The stratified channel coolant condition 
can lead to a circumferential temperature gradient around the pres- 
sure tube. At sufficiently high temperature and channel pressure, 
the temperature gradient may result in non-uniform (and localized) 
pressure tube strain. To study pressure tube strain and integrity un- 
der stratified flow channel conditions, it is, therefore, necessary to 
determine the pressure tube circumferential temperature distribu- 
tion. This paper presents an algebraic model, called AMPTRACT 
(Algebraic Model for Pressure Tube Transient Circumferential Tem- 
perature), developed to give the transient temperature distribution 
in a closed form. AMPTRACT models the following modes of heat 
transfer: radiation from the outermost elements to the pressure 
tube and from the pressure to calandria tube, convection between 
the fuel elements and the pressure tube and superheated steam, 
and circumferential conduction from the exposed to submerged 
part of the pressure tube. An iterative procedure is used to solve 
the mass and energy equations in closed form for axial steam and 
fuel-sheath transient temperature distributions. The one- 
dimensional conduction equation is then solved to obtain the 
pressure tube circumferential transient temperature distribution in a 
cosine series expansion. 


26674 (INIS-mf-12868(v.1,2), pp. 810-822) An algorithm to 
estimate initial discharge rates for stagnation feeder breaks. 
Blahnik, C. (Ontario Hydro, Toronto, ON (Canada)); Nijhawan, S. 
Canadian Nuclear Society, Toronto, ON (Canada); American Nu- 
clear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-—: 2. international meeting on simulation methods in 
nuclear engineering, Montrea: (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international cunterence on simulation methods 
in nuclear engineering. Order Nutaber DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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A micro computer based, multiphase thermohydraulic algorithm 
was developed to estimate steady state flow distribution along any 
channel of a CANDU PHWR immediately following a small break in 
the flow path between the headers. The algorithm is based upon 
homogeneous steady state analysis of two phase flows and closely 
duplicates the results of more sophisticated and expensive codes. 
Initial rates of mass and energy discharge into the containment fol- 
lowing a small inlet feeder breaks, postulated to be just appropriate 
in size/shape and location to degrade the flow through a channel 
were determined for a broad range of fuel channels using this al- 
gorithm. The initial rate of loss of coolant was found to vary over a 
wide range from 15 to about 280 kg/s. This range of discharges 
has various implications on the responses of the global heat trans- 
port, safety and containment systems. The algorithm was also 
used for the analyses of channel ruptures that may sometimes fol- 
low stagnation. 


26675 (INIS-mf-12868(v.1,2), pp. 904-924) Prediction of 
steam generator depressurization transients with the CA- 
THENA code. Hanna, B.N. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); McGee, G.R.; MacDonald, T.E. Canadian Nuclear Society, 
Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035-: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

Accurate characterization of secondary-side heat transfer and 
thermalhydraulics are required in the analysis of certain postulated 
reactor upset conditions. An experimental investigation of steam- 
line break transients in a medium-scale, recirculating. U-tube steam 
generator was conducted at the Whiteshell Nuclear Establishment 
(WNRE). Two of the steam generator depressurization transients 
were simulated with the one-dimensional, two-fluid code CATHENA 
developed at WNRE for the analysis of postulated loss-of-coolant 
accidents in CANDU reactors. The simulations of the two experi- 
ments, a small- and a large-break test, included a full simulation of 
the primary heat transport circuit used in the experiments. The sim- 
ulation of the small-break experiment was repeated with a finer 
nodalization to demonstrate its effect on the prediction. The small- 
break simulation was also repeated with different idealization of the 
boiler above the preheater zone to show the effect on the transient 
void fraction prediction. The CATHENA predictions agree well with 
the experimental trends. However, better agreement was obtained 
for the simulation of the large-break test. Further investigations to 
improve the prediction accuracy for the small-break depressuriza- 
tion transient are recommended. 


26676 (INIS-mf—12869) Proceedings of the symposium on 
advanced nuclear services. Canadian Nuclear Association, 
Toronto, ON (Canada). 1986 451p. (CONF-8606427-: Symposium 
on advanced nuclear services, Toronto (Canada), 11 Jun 1986). 
Order Number DE91640607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This conference brought together representatives of Canadian 
nuclear power plant operators and members of private and public 
organizations offering services to nuclear power plant operators. 
The twenty papers discussed remotely operated tools and other 
equipment for reactor and cooling system inspection and mainte- 
nance; computer control systems; reactor simulators; improvements 
in the performance of pump seals, steam generators and valves; 
decontamination processes; and water chemistry control. 


26677 (INIS-mf-12869, pp. 1.1-1.16) Experience with 
remotely operated equipment at Douglas Point Nuclear Gener- 
ating Station. Conrath, J.J. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Association, Toronto, ON (Canada). 1986. 451p. (CONF- 
8606427—: Symposium on advanced nuclear services, Toronto 
(Canada), 11 Jun 1986). In Proceedings of the symposium on ao- 
vanced nuclear services. Order Number DE91640607. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 200 MWe Douglas Point Nuclear Generating Station oper- 
ated over a period of 18 years from 1966 to 1984 when it was 
retired from service for economic reasons. It uses a CANDU type 
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reactor and is located in the Province of Ontario on the shores of 
Lake Huron. This paper describes some of the experiences in ser- 
vicing the reactor where remotely operated equipment had to be 
used because of the high radiation fields. The four particular ser- 
vicing program covered are as follows: (1) repair of calandria 
vessel cooling supply piping; (2) video inspection of calandria sup- 
port rods: (3) pressure tube removal from fuel channels; and (4) 
booster fuel removal. 


26678 (INIS-mf-12869, pp. 12.1-12.11) Reactor coolant 
pump seals: Improving their performance. Pothier, N.E. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Metcalfe, R. Canadian Nuclear Association, 
Toronto, ON (Canada). 1986. 451p. (CONF-8606427—: Symposium 
on advanced nuclear services, Toronto (Canada), 11 Jun 1986). In 
Proceedings of the symposium on advanced nuclear services. Or- 
der Number DE91640607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Large CANDU plants are benefitting from transient-resistant four- 
year reliable reactor coolant pump seal lifetimes, a direct result of 
AECL's 20-year comprehensive seal improvement program involv- 
ing R and D staff, manufacturers, and plant designers and 
operators. An overview of this program is presented, which covers 
seal modification design, testing, post-service examination, special- 
ized maintenance and quality control. The relevancy of this 
technology to light water reactor coolant pump seals is also dis- 
cussed. 


26679 (INIS-mf-12869, pp. 13.1-13.24) Design and perfor- 
mance of CANDU steam generators: Part 1: the equipment 
supplier perspective; part 2: the utility perspective. Schneider, 
W.G. (Babcock and Wilcox Canada Ltd., Cambridge, ON 
(Canada)); Wills, C.; Simmons, W.J. Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1986. 451p. (CONF-8606427-: 
Symposium on advanced nuclear services, Toronto (Canada), 11 
Jun 1986). In Proceedings of the symposium on advanced nuclear 
services. Order Number DE91640607. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The recirculating U-tube steam generators at Ontario Hydro’s 
Pickering and Bruce CANDU Nuclear Generating Stations have 
demonstrated excellent reliability over many years of operation. 
Tube failures have been rare, contributing to high plant capacity 
factors. Of the approximately 390,000 steam generator U-tubes at 
the Pickering and Bruce plants, one tube leak has occurred at Pick- 
ering to date and 12 tubes have leaked at Bruce in a total of 89 
reactor years of operation. The success of these units is attributed 
to an age old respect for steam generation equipment, an ongoing 
pursuit of research and design advancements, and extensive coop- 
erative efforts on the part of the utility, the system designer, and 
the supplier. The supplier's involvement began with the steam gen- 
erator design and manufacture for the very first CANDU plant. The 
utility's involvement began with their direct participation in the earli- 
est stages of nuclear plant design. The utilities’ contribution to the 
success of these units relates to the rigorous approach used in 
definition of requirements, in understanding the supplier's design in 
detail and in making every effort to operate, monitor, and service 
the equipment with appropriate care. This paper presents the sup- 
plier’s and utility's approach to achieving these remarkable results. 
In order to present these viewpoints separately and in some detail, 
this paper is divided into two parts: Part 1 - The Equipment Sup- 
plier Perspective, and Part 2 - The Utility Perspective. 


26680 (INIS-mf—12869, pp. 15.1-15.11) Pickering large scale 
tuel channel replacement program. Murdoch, B.J. (Ontario Hy- 
dro, Pickering, ON (Canada). Pickering Generating Station). 
Canadian Nuclear Association, Toronto, ON (Canada). 1986. 451p. 
(CONF-8606427—: Symposium on advanced nuclear services, 
Toronto (Canada), 11 Jun 1986). In Proceedings of the symposium 
on advanced nuclear services. Order Number DE91640607. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Pickering Nuclear Generating Station, located on the shore 
of Lake Ontario between Oshawa and Toronto has been in com- 
mercial service since 1971. The 'A’ station consists of four 500 
MWe CANDU nuclear steam supply systems with associated elec- 
trical generation equipment. The CANDU pressure tube design 
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allows simpler manufacturing requirements, on-power refuelling ca- 
pability (thus increasing availability), simplified reactor control 
mechanisms and replacement of the pressure boundary in-core 
without a complete core disassembly. This paper provides an 
overview of a major project currently underway at the Pickering 
Nuclear Generating Station which is aimed at replacement of all of 
the pressure tubes in two of the reactors. 


26681 (INIS-mf—12869, pp. 16.1-16.11) Live-load valve pack- 
ing: A proven maintenance reducing technology. Issid, N. 
(Atomic Energy of Canada Ltd., Montreal, PQ (Canada). CANDU 
Operations). Canadian Nuclear Association, Toronto, ON (Canada). 
1986. 451p. (CONF-8606427-: Symposium on advanced nuclear 
services, Toronto (Canada), 11 Jun 1986). In Proceedings of the 
symposium on advanced nuclear services. Order Number 
DE91640607. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the major problems with valves in nuclear power plants is 
the leakage through the stuffing box. This paper discusses Live 
Load Valve Packing, a proven solution to this problem. This unique 
technology was developed by Atomic Energy of Canada Limited 
(AECL) and has been successfully implemented in CANDU reac- 
tors for over fifteen years. The live-load assembly is fully described 
and its benefits and applications are discussed, based on AECL’s 
extensive and valuable experience. The applicability of live-loaded 
stem packing to process valves in water and steam service is 
demonstrated and two case histories of a valve back-fit program 
undertaken in the U.S. jointly by AECL and NUS, are described. 
The performance of the retrofitted valves based on field observa- 
tions is presented, showing an improvement in the valve stem seal. 


26682 (INIS-mf-12869, pp. 17.1-17.12) The Canadian decon- 
tamination program. Spekkens, P. (Ontario Hydro, Toronto, ON 
(Canada)); Lacy, C.S.; Montford, B. Canadian Nuclear Association, 
Toronto, ON (Canada). 1986. 451p. (CONF-8606427—: Symposium 
on advanced nuclear services, Toronto (Canada), 11 Jun 1986). In 
Proceedings of the symposium on advanced nuclear services. Or- 
der Number DE91640607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The development of the CAN-DECON decontamination process 
and its application to full-system decontaminations of CANDU reac- 
tors are described. Two distinctive features of the CANDU system, 
the heavy water coolant and the large amount of carbon steel pip- 
ing, dictated that a dilute, relatively non-corrosive decontamination 
process was required. As a result of a need to decontaminate the 
Douglas Point reactor in the mid-1970’s, an intensive collaborative 
research program was carried out and the dilute, regenerable 
CAN-DECON process was developed and demonstrated. The main 
steps in the application of the CAN-DECON process in a CANDU 
reactor are described. The process has several advantageous 
characteristics, including a relatively short application time and the 
production of only solid wastes. It has been successfully applied to 
several full-system decontaminations of the Douglas Point and 
Pickering reactors. 


26683 (INIS-mf-12869, pp. 18.1-18.18) Recent experience 
with dilute chemical decontamination. Smee, J.L. (London Nu- 
clear Ltd., Niagara Falls, ON (Canada)); Bradbury, D.; LeSurf, J.E. 
Canadian Nuclear Association, Toronto, ON (Canada). 1986. 451p. 
(CONF-8606427—: Symposium on advanced nuclear services, 
Toronto (Canada), 11 Jun 1986). In Proceedings of the symposium 
on advanced nuclear services. Order Number DE91640607. 
Source: OSTi; NTIS (US Sales Only); INIS. 

London Nuclear has been performing dilute chemical decontami- 
nations in light water reactors since 1979. Entire recirculation 
systems, reactor water cleanup systems, and auxiliary steam cir- 
cuits in BWRs, steam generators in PWRs, isolated pumps in both 
PWRs and BWRs, and a magnetite filter system are among the 
components or systems that have been decontaminated using the 
CAN-DECON or LOMI processes. This paper describes these pro- 
cesses and the experience gained during decontaminations at the 
Peach Bottom-2, Dresden-3 and Connecticut Yankee power plants. 


26684 (INIS-mf-12869, pp. 19.1-19.34) Operating the 
Gentilly-2 steam generating system without hydrazine. Van 
Berlo, J.P. (Atomic Energy of Canada Ltd., Sheridan Park, ON 


(Canada). CANDU Operations); Dundar, Y. Canadian Nuclear As- 
sociation, Toronto, ON (Canada). 1986. 451p. (CONF-8606427-: 
Symposium on advanced nuclear services, Toronto (Canada), 11 
Jun 1986). In Proceedings of the symposium on advanced nuclear 
services. Order Number DE91640607. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Gentilly-2 plant is a CANDU 600 operating in the province of 
Quebec. For the past two years the feedwater and steam genera- 
tors have been operating with All Volatile Treatment using 
morpholine and have operated without hydrazine addition. This pa- 
per reviews the operating experience of the Gentilly 2 feedwater 
system and the steam generators. The Gentilly-2 steam and feed- 
water system has an all-ferrous feedtrain which includes a 
deaerator but has admiralty brass condenser tubes. The operating 
staff became concerned about decomposition of the hydrazine to 
ammonia and attack of ammonia on the condenser tubes. As a re- 
sult of this the operating staff decided to halt hydrazine addition 
and to determine if the system experienced any problem due to the 
lack of hydrazine. After two years of operation the system contin- 
ues to operate within the specified chemistry limits. In addition, 
inspection of the system shows that there has been no increased 
corrosion product transport and that the deaerator storage tank 
and the steam generators have not had any significant crud 
buildup. This experience indicates that an all-ferrous system may 
operate without hydrazine addition without experiencing deleterious 
effects. However, thist¥oes not imply that hydrazine addition is 
without benefit. The system performance will continue to be moni- 
tored and attempts will be made to determine whether the 
corrosion products being produced at Gentilly-2 are significantly dif- 
ferent from other plants operating with hydrazine. 


26685 (INIS-mf—12869, pp. 2.1-2.33) Special purpose too 
ing and remote equipment for the nuclear industry. Corke, C. 
(Wardrop (W.L.) and Associates Ltd., Mississauga, ON (Canada)); 
MacDonald, G.E. Canadian Nuclear Association, Toronto, ON 
(Canada). 1986. 451p. (CONF-8606427—: Symposium on advanced 
nuclear services, Toronto (Canada), 11 Jun 1986). In Proceedings 
of the symposium on advanced nuclear services. Order Number 
DE91640607. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to accommodate elongation of pressure tubes in Picker- 
ing NGS ’A’ reactors due to radiation enhanced creep effects, 
Ontario Hydro has implemented a program for shifting the fuel 
channel assemblies on their support bearings that makes maxi- 
mum use of existing dimensional allowances. This paper describes 
the design, manufacture and application of a special machine for 
completing the shifting program. The machine includes a bank of 
ten positioning ram-heads mounted on a carriage which is ar- 
ranged to traverse along the top of the fueling machine bridge. 
Together with the bridge’s vertical motion, all lattice positions on 
the reactor face can be accessed by machine. The equipment also 
includes a remote control system and a laser system for control 
and position indication of the shifted channels. The Fue! Channel 
Shifting Machine was designed by DSMA ATCON Ltd., a consult- 
ing engineering firm, and built by ATCON Services Limited, a firm 
specializing in test equipment and assembly of precision compo- 
nents. It was designed, developed and delivered in twelve and a 
half months. Using the machine, trained Pickering NGS personnel 
were able to relocate reactor fuel channels on Unit 1 at the rate of 
10 per eight-hour shift. This rate improved with the shifting pro- 
gram for Units 3 and 4. The concept employed in the design of this 
machine has since been extended for use in a similar fuel channel 
repositioning program on Bruce NGS '’A’ reactors (Units 1, 2, 3). 
W.L. Wardrop and Associates Limited has now succeeded the AT- 
CON companies in the design and supply of such equipment. 


26686 (INIS-mf—12869, pp. 20.1-20.17) Water chemistry con- 
trol: Quality assurance is the key—. Barber, D. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
MacNeil, C. Canadian Nuclear Association, Toronto, ON (Canada). 
1986. 451p. (CONF-8606427—: Symposium on advanced nuclear 
services, Toronto (Canada), 11 Jun 1986). In Proceedings of the 
symposium on advanced nuclear services. Order Number 
DE91640607. Source: OSTI; NTIS (US Sales Only); INIS. 

The initial chemistry requirements for CANDU PHWR piants 
were established about 25 years ago. In this paper two phases of 
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the operation of CANDU plants which have had important impacts 
on the understanding of heat transport chemistry are reviewed. In 
the first case the importance of proper chemistry control as an aid 
in controlling radiation fields is described. The second case looks 
at the results from a CANDU 600 plant and demonstrates the ben- 
efits of third party reviews of chemistry data. 


26687 (INIS-mf-12869, pp. 3.1-3.24) Remotely operated 
pipe cutting and welding system for confined or inaccessible 
spaces. Mallory, P.G. (Spectrum Engineering Corp. Limited, Peter- 
borough, ON (Canada)); Barker, L. Canadian Nuclear Association, 
Toronto, ON (Canada). 1986. 451p. (CONF-8606427—: Symposium 
on advanced nuclear services, Toronto (Canada), 11 Jun 1986). In 
Proceedings of the symposium on advanced nuclear services. Or- 
der Number DE91640607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The axial elongation or creep of the fuel channel assemblies in 
the reactors of the Bruce Nuclear Generating Station 'A’ has re- 
sulted in the free-floating ends of the channels being close to 
coming out of register with their support bearings. To extend reac- 
tor life it is necessary to shift the complete fuel channel assembly 
to reposition the bearing journals back within their design location. 
This could be done by severing the structural weld between the 
sleeve and stop collar on the west end of the fuel channel assem- 
bly. Spectrum Engineering was retained to design and develop a 
method and tooling to perform the cut and reweld operations. All 
cut/reweld operations in the reactor vault area are to be carried out 
by a single operator in a shielded cabinet mounted on the fueling 
machine bridge. To limit exposure and the duration of the outage, 
speed, ease of operation and reliability were vital. The cutting, 
cleaning, welding, and remote inspection tools were designed with 
these factors in mind. 


26688 (INIS-mf—12869, pp. 5.1-5.12) Robotic systems for 
reactor servicing and repair. Pickerill, P. (Spar Aerospace Ltd., 
Toronto, ON (Canada)). Canadian Nuclear Association, Toronto, 
ON (Canada). 1986. 451p. (CONF-8606427—: Symposium on ad- 
vanced nuclear services, Toronto (Canada), 11 Jun 1986). In 
Proceedings of the symposium on advanced nuclear services. Or- 
der Number DE91640607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 'Canadarm’, the robotic arm which is an integral part of 
NASA's space shuttle missions, is familiar to audiences all over the 
world as a result of media coverage of the space shuttle program 
during the past five years. Technology developed in the 'Canadarm’ 
is finding increasing applications in hostile environments on earth. 
The nuclear industry is an early beneficiary of this technology in 
the form of a Remote Manipulation and Control System to assist in 
a large scale fuel channel replacement program at Ontario Hydro’s 
Pickering Nuclear Generating Station. Elements of the system in- 
clude precision tooling, a laser based alignment mechanism, a 
manipulator or robotic arm known as the Spar 2500, an audio- 
visual feedback system, and a remote operations centre. The 
concepts applied in the development of this comprehensive system 
and certain major components of the system such as the Spar 2500 
robot arm are expected to find further application in nuclear plant 
servicing, repair, equipment replacement and decommissioning. 


26689 (INIS-mf-12869, pp. 6.1-6.18) Computer control in 
CANDU plants. Popovic, J.R. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Chan, D.C.; 
Burjorjee, D.B.; Patterson, B.K. Canadian Nuciear Association, 
Toronto, ON (Canada). 1986. 451p. (CONF-8606427-: Symposium 
on advanced nuclear services, Toronto (Canada), 11 Jun 1986). in 
Proceedings of the symposium on advanced nuclear services. Or- 
der Number DE91640607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

CANDU reactors use a dual computer system in a master and 
standby configuration for plant monitoring and control. All major 
function such as reactor power, boiler pressure and level, unit 
power regulation, moderator temperature as well as on line fueling 
are computer controlled. Control functions are supported by com- 
puter driven annunciation systems and colour displays. This paper 
describes the control and safety computer systems, the control and 
monitoring functions, the special features included to provide the 
necessary reliability, the process of testing and commissioning the 
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control programs and operating experience with the systems at 
CANDU stations. 


26690 (INIS-mf-12869, pp. 7.1-7.7) Retrofit experience of 
computers in CANDU plants. Gilbert, R.S. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations). 
Canadian Nuclear Association, Toronto, ON (Canada). 1986. 451p. 
(CONF-8606427—: Symposium on advanced nuclear services, 
Toronto (Canada), 11 Jun 1986). In Proceedings of the symposium 
on advanced nuclear services. Order Number DE91640607. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Central plant control computers have been incorporated in 
CANDU power plants since the early 1970’s. Over the last fifteen 
years the processes controlled by these systems have expanded to 
include virtually all the major control functions in the power plants. 
Even though CANDU plants have used these digital systems ex- 
tensively there have been some instances where it has become 
necessary or advantageous to replace obsolete equipment or in- 
stall additional computer equipment to the reactors. This paper 
describes some significant examples of where this has occurred. 
The most extensive new application of computers in recent years 
has been in the area of the CANDU special safety systems. The 
next sections of this paper describe these systems and how pro- 
grammable devices have been retrofitted into such systems. 


26691 (INIS-mf—12869, pp. 9.1-9.22) The role of microsimu- 
lators in training. Bereznai, G.T. (Ontario Hydro, Toronto, ON 
(Canada)); MacBeth, M.J. Canadian Nuclear Association, Toronto, 
ON (Canada). 1986. 451p. (CONF-8606427-: Symposium on ad- 
vanced nuclear services, Toronto (Canada), 11 Jun 1986). In 
Proceedings of the symposium on advanced nuclear services. Or- 
der Number DE91640607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Microsimulators - microcomputer-based simulators - have been 
used to support Ontario Hydro’s nuclear training program since 
1979. They have been found to be a useful tool, along with con- 
ventionally equipped shops and full-scope simulators, for providing 
performance-based training. Microsimulations supplement ftull- 
scope simulators in the area of individual system training, both to 
acquire knowledge of how complex systems behave and to demon- 
strate the skills required to operate such systems according to the 
approved procedures. For plants and systems for which the cost of 
a full-scope simulator cannot be justified but which cannot be 
operated for training purposes, microsimulators offer a viable alter- 
native. 


26692 (INIS-mf—12870, pp. 1.11-1.14) Fuel development in 
CANDEV: Recent achievements. Oldaker, I.E. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Sejnoha, R. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 6938p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Nine development projects are described. which have been 
started or completed in the recent past as part of our joint fuel 
development program. The objective of the projects is either to im- 
prove fuel performance, or to reduce fuelling cost, or to develop 
tools for fuel design. 


26693 (INIS-mf-12870, pp. 1.1-1.10) Recent uses of the fi- 
nite element method in design/anaiysis of CANDU fuel. Tayal, 
M. (Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Lim, D. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the Canadian 
Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Finite element codes FEAST and ELESTRES have been used to 
show: that initial pellet density can have a significant effect on the 
probability of fuel defect near end cap welds; that sheath stresses/ 
strains are highly multiaxial near circumferential ridges; and that the 
multiaxiality affects sheath integrity significantly. The finite element 
thermal code FEAT was used to redesign bearing pads to obtain 
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lower temperature: this eliminated crevice corrosion. FEAT was 
also used to assess the influences of braze voids and of end flux 
peaking. These analyses involved complex geometries. By using fi- 
nite elements, we could obtain accurate assessments economically 
and rapidly. Finite element codes are also being developed for 
bowing, diffusion. flow patters, and stress corrosion cracking. 


26694 (INIS-mf-12870, pp. 12.1-12.8) Current status of fuel 
channel examinations following the P2 G16 failure in August 
1983. Field. G.J. (Ontario Hydro, Toronto. ON (Canada)). Canadian 
Nuclear Society. Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper introduced the first of two sessions on the ‘Large 
scale fuel channel replacement program’. In 1983, a pressure tube 
in Pickering-2 Reactor failed. Examination showed that two garter 
springs had become misplaced, allowing the pressure tube to sag 
and contact the calandria tube; this cooled the pressure tube, lead- 
ing to hydriding. Further examination showed that other tubes were 
affected. Remedial work has included: retubing Units 1 and 2 with 
zirconium-niobium tubes, which have been shown to be less 
susceptible to hydriding; also, redesigning the garter springs; repo- 
sitioning existing garter springs at Pickering and Bruce generally; 
and continuing the inspection program. 


26695 (INIS-mf-12870, pp. 12.13-12.18) Pickering G.S.A. 
units 1 and 2. Pickering large scale fuel channel replacement 
program: Process, organization and status overview. Murdoch, 
B.J. (Ontario Hydro, Pickering, ON (Canada). Pickering Generating 
Station); Talbot, K.H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In August 1983, a pressure tube failure in channel G16 occurred 
in the Pickering Unit 2 reactor. Intensive investigations following 
that incident resulted in a decision in March 1984, that all pressure 
tubes in both units 1 and 2 would be replaced. This paper de- 
scribes the overall process adopted for the replacement of the 
pressure tubes, progress and main problems encountered to date, 
as well as the evolution of the Project Organization. 


26696 (INIS-mf-12870, pp. 12.19-12.25) Large scale fuel 
channel replacement program: Unit preparations for P1/P2. 
Austin, D.G. (Ontario Hydro, Pickering, ON (Canada). Pickering 
Generating Station). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). in Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the work done to prepare Pickering Units 1 
and 2 for retubing, with the emphasis on Unit 1. The work com- 
prised the following steps: defuelling; draining and drying the heat 
transport system; draining and flushing the moderator system; 
opening up the containment; preparing the service systems. 


26697 
contaminations. Lacy, C.S. (Ontario Hydro, Toronto, ON 
(Canada)); Montford, B. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In early 1984, decontaminations of the Pickering NGS Units 1 
and 2 heat transport systems were carried out. These decontami- 
nations reduced radiation fields in front of the reactor face by up to 
a factor of 10, and resulted in radiation fields of 50 to 140 mPvh. 
These decontaminations were carried out using an improved ver- 
sion of the CAN-DECON process. This paper describes the 


(INIS-mf—12870, pp. 12.26-12.29) Pickering NGS de- 


development of the process and its successful applications at Pick- 
ering NGS. 


26698 (INIS-mf-12870, pp. 12.30-12.35) Pickering large 
scale fuel channel replacement site facilities for tool proving 
and training. Jessop, R.J. (Ontario Hydro. Pickering. ON (Canada) 
Pickering Generating Station): Moore, T.R. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6 
annual conference of the Canadian Nuclear Society and 25. annual 
conference. Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI: NTIS (US Sales Only): INIS. 

In order to accommodate a large manpower force and compiex 
remote tooling. a training and mock-up building was provided to 
support large scale fuel channel replacement at Pickering. This pa- 
per reviews the history of mock-ups and the evolution of the design 
requirements for the building. It then details the problems encoun- 
tered in the design and construction of the facility and finally 
examines the implementation of tool proving and training pro- 
grams. 


26699 (INIS-mf-12870, pp. 13.1-13.5) Scaling requirements 
for an experimental facility to study the thermosyphoning be- 
haviour of a CANDU reactor. Amrouni, J.-C. (IDEA Research, 
Toronto, ON (Canada)); Nijhawan, S.; Aly, A.M.M.; Ferch, R.L.; 
Omar, A.M. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference. Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper presents scaling criteria for a thermosyphoning facility 
which would be used to simulate the behaviour of a CANDU 
reactor under boundary conditions postulated to produce thermosy- 
phoning flows. An overall approach was chosen based on a 
two-phase dritt-flux-based scaling technique. The rationales behind 
design decisions on loop geometry, number of channels, overall 
scale, heat flux distribution. heater power, working fluid and condi- 
tions, pumps, steam generators, and inlet and outlet headers are 
discussed. The results of these decisions and the overall applica- 
tion of the scaling methods are then described. 


26700 (INIS-mf—12870, pp. 13.6-13.11) Conceptual design 
of an experimental facility to study the thermosyphoning be- 
haviour of CANDU reactors. Amrouni, J.-C. (IDEA Research, 
Toronto, ON (Canada)); Nijhawan, S.; Aly, A.M.M.; Omar, A.M.; 
Truong, Q.S. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes the application of a scaling methodology, 
presented in a separate power in this conference, to the concep- 
tual design of an experimental facility to study thermosyphoning 
behaviour of CANDU reactors. The proposed facility comprises a 
scaled-down single loop of the primary heat transport (PHT) sys- 
tem, and representations of each of the shutdown cooling system, 
emergency core cooling system, emergency water supply systems, 
feed and bleed system, and a secondary service water system. 
Instrumentation required to characterize the thermosyphoning phe- 
nomena, as well as control and safety systems, are described. A 
description of a test matrix is provided. 


26701 (INIS-mf—12870, pp. 13.16-13.23) Enhancement of 
critical heat flux in CANDU 37-element bundles. MacDonak, 
|.P.L. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the Canadian 
Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of experiments to evaluate techniques for enhancing the 
critical heat flux (CHF) in 37-element CANDU bundles is described. 
The evaluations of the results to date are discussed. Two fo the 
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techniques gave a significant CHF enhancement. Generally. tech- 
niques which enhance CHF also produce an increased pressure 
drop penalty. 


26702 (INIS-mf-12870. pp. 13.33-13.35) A facility for deter- 
mining the heat transfer characteristics of present and novel 
CANDU fuels. Forrest. C.F. (Westinghouse Canada Ltd., Hamilton, 
ON (Canada)): Fortman. R.A. Canadian Nuclear Society. Toronto. 
ON (Canada). 1985. 6938p. (CONF-8506403-: 6. annual conter- 
ence of the Canadian Nuclear Society and 25. annual conference. 
Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the Canadian 
Nuclear Society sixth annual conference Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only): INIS 

There is a large economic incentive to improve the thermalhy- 
draulic characteristics of nuclear fuel. An increase in critical power 
of only a few percent will result in a considerable reduction in en- 
ergy costs. Several bundie design changes (different number of 
fuel elements, end cap modifications, graded elements, etc.) have 
been proposed which look very promising. A test facility. the Fuel 
Heat Transfer Assessment Rig, has been constructed to provide a 
tool for evaluating the proposed improvements, and preliminary 
tests have been carried out with a 37 element simulated fuel string 
to establish reference values of pressure drop and maximum heat 
rejection rates for various flows, subcooling and bundle junction 
alignments. This paper describes the test facility, instrumentation 
and test procedures. 


26703 (INIS-mf—12870, pp. 13.36-13.42) Critical channel 
power evaluation methodologies at Atomic Energy of Canada 
Limited. Leung, A. (Atomic Energy of Canada Ltd., Sheridan Park, 
ON (Canada). CANDU Operations); Merlo, E.E.; Gacesa, M.; 
Groeneveld, D.C. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada). 2-5 Jun 1985). in Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI: NTIS (US Sales Only); INIS. 

The methodologies considered in the computation of the thermal 
margin in CANDU reactors are presented. The data base as well 
as some experimental observations of the heat transfer behaviour 
of a prototype fuel string are described. For the thermal limit, fuel 
dryout defined as the first occurrence of temperature rise anywhere 
in the bundle is chosen at present as the criterion. However, in the 
full scale experiments the sheath temperature of the 37-element 
fuel bundle at dryout was observed to be moderate. The experi- 
mental results suggested that the present criterion is very 
conservative and operation beyond dryout under accident condi- 
tions would cause no safety concern. 


26704 (INIS-mf-—12870, pp. 14.1-14.9) Prediction of modera- 
tor temperature distribution inside CANDU calandria and its 
effect on criticality and safety. Mandour, M.A. (Alexandria Univ. 
(Egypt). Faculty of Engineering); Fath, H.E.S.; Hussein, M.A.I. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A numerical study for the prediction of the moderator flow and 
temperature distribution inside a CANDU reactor vessel is carried 
out. The porous medium concept which is usually used to account 
for the effect of the calandria tubes matrix on the flow pattern is 
avoided. Instead, the tube matrix is simulated by blocking the cells 
containing the tubes in the finite difference mesh. A jet momentum 
dominated flow pattern is predicted with two main hot spots re- 
gions. The calculated moderator temperature distribution is used to 
credit the moderator as an ultimate heat sink, and to study the 
effects of the changes in the moderator temperature on reactor crit- 
icality. The multiplication factor is calculated using a refined version 
of the four-factor formula at different moderator temperatures. Con- 
sequently the temperature coefficient of reactivity is calculated. 


26705 (INIS-mf-12870, pp. 14.25-14.27) Physics character- 
istics of a CANDU-600 with repositioned adjuster rods tuelled 
with MOX or natural uranium. Boczar, P.G. (Atomic Energy of 
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Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1985 
693p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Proceedings of the Canadian Nuclear Society sixth 
annual conference. Order Number DE91639723. Source: OSTI: 
NTIS (US Sales Only): INIS. 

Repositioning the adjuster rods in 4 axial banks in future 
CANDU-600 reactors would permit the flexibility of grading the in- 
ner and outer banks to achieve optimal flattening of the axial 
power distribution for any particular fuel. With the 4 banks identical. 
acceptable axial power profiles can be achieved for both MOX and 
natural uranium fuels. Future work is to be directed at assessing 
the impact of lower zone controller and shutoff rod worth in the 
configuration of reactivity devices considered here, and if neces- 
sary, in identifying means of increasing their worth. 


26706 (INIS-mf-12870, pp. 14.28-14.35) Checkerboard fu- 
elling: The key to advanced fuel cycles in existing CANDU 
reactors. Chan, P.S.W. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Dastur. A.R. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI: NTIS (US 
Sales Only); INIS. 

A fuelling scheme has been developed that makes possible a 
significant increase in the initial enrichment and hence exit burnup 
of the fuel that can be used in existing CANDU reactors. No hard- 
ware changes to the reactor are required. Sufficient flux and power 
shaping, especially along the fuel channel, can be achieved with 
the scheme to improve the worth of the reactivity devices in the 
presence of enriched fuel. Mixed oxide fuel with a fissile content of 
1.27 weight-percent gives exit burnups of 22000 MW.d/t(HE) result- 
ing in a 40 percent reduction in uranium requirements and a 
reduction in fuelling machine usage. Existing CANDU reactors can 
thus be adopted to more uranium conserving cycles when eco- 
nomic conditions favour their introduction. They can also be 
adopted to Low Enriched Uranium (LEU) cycles which are currently 
competitive. 


26707 (INIS-mf-12870, pp. 17.1-17.5) Pickering large scale 
fuel channel replacement separation of pressure tube rolled 
joints by rapid induction heating. Pritchard, D.F. (Ontario Hydro, 
Pickering, ON (Canada). Pickering Generating Station); Cenanovic, 
M.B. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
693p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Proceedings of the Canadian Nuclear Society sixth 
annual conference. Order Number DE91639723. Source: OST; 
NTIS (US Sales Only); INIS. 

The process of high frequency or rapid induction heating has 
been applied to rolled joints to separate the pressure tube from the 
end fitting in the Pickering A reactors. This process was developed 
by Ontario Hydro Research Division for use on the large scale fuel 
channel replacement program so that the east end fittings could be 
left in place and reused. 


26708 (INIS-mf-12870, pp. 17.6-17.11) Radiation shielding 
equipment for in-vault use during the retubing of Pickering 
units 1 and 2. Knowles, W.J. (Canadian General Electric Co. Ltd., 
Peterborough, ON (Canada)); Vissers, J.A.M.; Bethune, WJ. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper describes two types of radiation shielding systems 
supplied for in-vault use. One is the personnel shielding cabinet for 
general use at the reactor face, while the other is the shielding 
flask system required to transfer the highly active components re- 
moved from the reactor to the on site storage facility. Some of the 
design background and site experience are also discussed. 





26709 (INIS-mf-12870, pp. 17.12-17.18) Pickering NGS - a 
large scale tuel channel replacement program retubing tool 
carrier (RTC). Bennett, EJ. (Ontario Hydro, Toronto, ON 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Much of the Pickering large scale fuel channel replacement pro- 
gram is centred about the use of a gantry mounted manipulator - a 
retubing tool carrier (RTC). The RTC conveys radioactive compo- 
nents from the shielding cabinet to the vault floor under remote 
control Reliability is designed in by using proven off-the-shelf 
components to a fraction of their design rating and by providing re- 
dundancy for critical drives. 


26710 (INIS-mf-12870, pp. 17.26-17.29) Pickering NGS 
units 1 and 2 LSFCRP fuel channel reinstallation process. 
Mehmi, A. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 6938p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Replacement of fuel channels at Ontario Hydros’ Pickering reac- 
tor units 1 and 2 is currently in progress. In this replacement 
process, the east and fitting at each lattice site is left in place. The 
west end fitting, the pressure tube and the garter springs are re- 
moved from the west side and replaced from the same end. This 
paper describes the reinstallation of fuel channel components and 
the tooling associated with this process. 


26711 (INIS-mf-12870, pp. 17.30-17.34) Nuclear plant care 
and maintenance during the retube outage. Talbot, K.H. (Ontario 
Hydro, Toronto, ON (Canada)); Wieckowski, J.T. Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

The extended forced outage for reactor retubing of Pickering 
Units 1 and 2 has prompted Ontario Hydro to implement a program, 
code named ’Pick-up’ (Pickering upgrading), to ensure, as far as 
possible, the satisfactory restart and subsequent projlonged, safe 
and reliable operation of Units 1 and 2, after retubing is complete. 
The program covers four areas: plant lay-up; extensive inspection 
of equipment and structures; introduction of modifications and per- 
formance of outstanding repairs; recommissioning, to restart the 
systems and prove they are capable of support safe unit operation. 


26712 = (INIS-mf-12870, pp. 18.8-18.16) Computation of two 
phase flow distribution and CHF in horizontal bundles using 
the assert subchannel code. Carver, M.B. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Tahir, A.; Judd, R.A.; Kiteley, J.C. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1985. 693p. (CONF-8506403—: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

The ASSERT subchannel code has been developed specifically 
to model flow and phase distributions within CANDU fuel bundles. 
ASSERT uses a drift-flux model which permits the phases to have 
unequal velocities, and can thus model phase separation tenden- 
cies which may occur in horizontal flow. The basic principles of 
ASSERT are outlined, and computed results are compared against 
data from various experiments for validation purposes. The paper 
concludes with an example of the use of the code to predict critical 
heat flux in CANDU geometries. 


26713 (INIS-mf-12870, pp. 18.23-18.29) SMARTT - a com- 
puter code to predict fuel and pressure tube temperature 
gradients under asymmetric coolant conditions. Locke, K.E. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
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River Nuclear Labs.); Archinoff, G.H.; Muzumdar, A.P. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new fuel bundle heat transfer code called SMARTT (Simula- 
tion Method for Azimuthal and Radial Temperature Transients) is 
described. Practical applications of the code are presented, along 
with a sample calculation which demonstrates the capabilities of 
the code for use in accident analysis of CANDU reactors. SMARTT 
is shown to be a useful tool for assessing pressure tube integrity 
under asymmetric coolant or geometric conditions. 


26714 (INIS-mf—12870, pp. 18.17-18.22) Fuel cooling under 
steam venting conditions. Hussein, E. (New Brunswick Univ., 
Fredericton, NB (Canada)); Luxat, J.C. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

A new approach to analyzing the degradation of fuel cooling 
during severe accidents in CANDU reactors is presented. Thermal- 
hydraulic models are developed that quantify the process of 
coolant stratification and the depletion of liquid inventory in fuel 
channels. These models are particularly applicable to small loss of 
coolant accidents accompanied by failure of emergency coolant 
injection (LOCA/LOECI). Heatup of the fuel and pressure tubes un- 
der stratified conditions in the fuel channels is modelled and, 
coupled with a simple, conservative fission product release model, 
enables scoping assessments of radioactivity release from the fuel 
to be performed. 


26715 (INIS-mf-12870, , pp. 18.30-18.36) Models for 
analysing the radial heat transfer in CANDU reactor fuel chan- 
nels during high-temperature loss-of-coolant accidents. 
Hildebrandt, J. (Wardrop (W.L.) and Associates Ltd., Winnipeg, MB 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During postulated loss-of-coolant accidents in CANDU reactors 
with impaired emergency cooling, the decay heat generated in the 
fuel is transferred first to the pressure tube, then to the calandria 
tube and then to the surrounding moderator. To predict fuel-bundle 
temperatures under these conditions, the radial heat transfer 
through the bundie must be modelled accurately. This paper 
presents heat-transfer models based on an assumed characteristic 
fuel-element surface temperature. They are easily implemented 
into the CHAN Il lumped heat-capacity code and take little compu- 
tation time. The results obtained with these models are in good 
agreement with those obtained with the detailed finite-difference 
code HOTSPOT. 


26716 (INIS-mf-12870, pp. 18.37-18.44) Effect of axially 
non-uniform pressure tube diametral creep on mass and en- 
thalpy imbalance for a 37-element bundle. Aly, A.M.M. (Atomic 
Energy Control Board, Ottawa, ON (Canada)); Truong, Q.S.; 
Malaty, T. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
693p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Proceedings of the Canadian Nuclear Society sixth 
annual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The subchannel analysis code COBRA-IV has been used to pre- 
dict the thermohydraulic parameters in an axially non-uniform, 
radially uniform, crept pressure tube, containing 37-element fuel 
bundles. The axial creep profile was assumed to be similar to the 
axial flux distribution. Geometrical variations with diametral creep 
were evaluated with subchannel loss factors at spacer planes and 
end plates with creep were also modelled. A conservative predic- 
tion of the reduction in pressure drop with creep was obtained 
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using the FIREBIRD-III code. Finally, a map was developed for the 
expected reduction in critical channel power with creep. 


26717 (INIS-mf—12870, pp. 2.24-2.30) An experimental in- 
vestigation into the development of pressure tube/calandria 
tube contact and associated heat transfer under LOCA condi- 
tions. Gillespie, G.E. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Moyer, 
R.G.; Hadaller, G.l.; Hildebrandt, J.G. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

During postulated loss-of-coolant accidents in CANDU reactors 
with impaired emergency cooling, the pressure tube can become 
sufficiently hot to deform and make contact with its calandria tube. 
This paper describes a series of experiments performed to investi- 
gate the high temperature deformation of a pressure tube, its 
contact with its surrounding calandria tube and the subsequent 
heat transfer to a pool of water surrounding the calandria tube. The 
pressure tube was carrying an internal weight equivalent to that of 
the quantity of fuel that it would contain in a reactor. Experiments 
were performed at different heating rates and internal pressures. 
The temperature of the pressure tube at the time of contact is 
compared with values predicted using TRAN Il and CREEPSAG, 
computer codes used in safety analysis to predict fuel-channel de- 
formation. 


26718 (INIS-mf-12870, pp. 2.9-2.18) Modelling of full-scale 
pressure tube rupture experiments. Muzumdar, A.P. (Ontario 
Hydro Research Lab., Toronto, ON (Canada)); Kwee, M.; Presley, 
J.K. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The paper describes an integrated model, developed at Ontario 
Hydro, to provide a physical basis for the transient phenomena that 
occur following pressure tube rupture in a CANDU fuel channel. 
The model predictions are compared to fundamental results ob- 
tained from the first two tests in the Full-Scale pressure Tube 
Rupture Program being carried out at Westinghouse Canada Inc. 
under CANDEV funding. The mode! shows that the degree of 
coolant subcooling is a dominant parameter affecting the annulus 
pressure transient, and that there is a feedback effect of calandria 
tube strain. These effects are observed in the experiments. Mea- 
surements of the peak annulus pressure and calandria tube 
permanent hoop strain obtained from the first two tests compare 
favourably with the model predictions. Other measured parameters, 
such as annulus pressurization and bellows rupture times are well 
predicted. Potential areas in which the model can be improved are 
discussed. 


26719 (INIS-mf—12870, pp. 20.6-20.11) CANDU 300: An 
overview with emphasis on constructability. Hart, R.S. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 6938p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The CANDU nuclear power system is under continuous review 
by AECL in order to advance the CANDU concept in a manner that 
will assure competitiveness in both current and future markets. 
Over the past three years development effort has featured the 
CANDU 300, a CANDU nuclear generating station with a net out- 
put in the range of 320 MW(e) to 380 MW(e). At the outset AECL 
recognized that coal-fired power plants would be the primary com- 
petition for the CANDU advantages such as the use of natural 
uranium fuel and on-power refuelling, while enhancing capacity 
factor, reducing man-rem exposure, reducing capital cost, and min- 
imizing construction schedules. AECL believes that the resulting 
CANDU 300 nuclear generating station will have substantial appeal 
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to many utilities, in both developed and developing countries. The 
key features of the CANDU 300 are presented here, with particular 
attention to the station layout, construction methods, and construc- 
tion schedules. 


26720 (INIS-mf—12870, pp. 3.1-3.4) Proposed on-line auto- 
matic vibration monitoring and diagnostic system in nuclear 
generating stations. Bose, S.K. (Ontario Hydro, Tiverton 
(Canada). Bruce Nuclear Generating Station-B). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 
The proposed on-line automatic vibration monitoring system is 
computer-aided and using a Fast Fourier Transform (FFT) micro- 
processor provides alarms, trends, and accurate diagnostics of 
deteriorating rotating machine components. Nuclear generating sta- 
tions have critical rotating machinery, some not easily accessible, 
which when monitored by an on-line automatic vibration monitoring 
system allow continuous power operation with fewer interruptions. 
Timely detection of the deteriorating machine component leads to 
reduced downtime and maintenance cost. Diagnosis is in straight- 
forward direct language and is obtained quickly. This paper 
describes the automatic system and its advantages are discussed. 


26721 (INIS-mf—12870, pp. 6.1-6.6) CANDU reactor experi- 
ence: Fuel experience. Truant, P.T. (Ontario Hydro, Toronto, ON 
(Canada)); Hastings, I.J. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 6938p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro has more than 126 reactor-years experience in 
operating CANDU reactors. Fuel performance has been excellent 
with 47 000 channel fuelling operations successfully completed and 
99.9% of the more than 380 000 bundles irradiated operating as 
designed. Fuel performance limits and fuel defects have had a 
negligible effect on station safety, reliability, the environment and 
cost. The actual incapability charged to fuel is less than 0.1% over 
the stations’ lifetimes, and more recently has been zero. 


26722 (INIS-mf—12870, pp. 6.12-6.21) Defective tuel detec- 
tion in CANDU 600s. Manzer, A.M. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Fuel failures in CANDU 600s are detected and located by two in- 
dependent on-power systems: the Gaseous Fission Product 
monitoring, and Delayed Neutron Systems. The data generated by 
these systems can also be analyzed to: estimate the number of 
defective elements from Xe-133 activity concentrations; assess the 
defect condition from Xe-133/Kr-88 activity ratios; determine when 
fuel defects deteriorate and release uranium from delayed neutron 
signals; and evaluate in-core uranium levels from average delayed 
neutron signals. Criteria presented in this paper, for deciding when 
to remove fuel failure, have been substantiated with operational 
data from Point Lepreau NGS. 


26723 (INIS-mf—12870, pp. 6.26-6.32) Canadian high burnup 
fuel experience. Hastings, |.J. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Carter, T.J.; 
MacGillivray, G.; MacDonald, R.D.; Judah, J. Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

All Canada’s commercial irradiation experience is with the natural 
UOz, once-through, fuel cycle. However, AECL has also accumu- 
lated a substantial data base for MOX [(U,Pu)O2 and (Th,Pu)O>] 
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and SEU [< 2 wt% U-235(O2)]. The data base incorporates normal 
operating conditions. including power ramps. to burnups in excess 
of 1000 MW.hHkgHE (40 000 MW.d/TeHE) at a range of linear pow- 
ers. In the SEU data base is a well-documented program on the 
advanced annular fuel/graphite disc fuel designs for high power 
and burnup applications. There is also a significant instrumented ir- 
radiation support program based on SEU. The studies have not 
identified any previously unrecognized life-limiting phenomena 
which would preclude use of the current standard CANDU fuel de- 
sign to burnups of at least 600 MW.h/kgHE (25 000 MW.d/TeHE). 


26724 (INIS-mf—12870. pp. 6.22-6.25) Fission product re- 
lease to the primary coolant of a reactor. Lewis. BJ. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto. ON (Canada). 
1985. 693p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Data from an in-reactor research program at Chalk River was 
used to develop a physically-based model for the release of fission 
products from fuel defects to the primary coolant. This model differ- 
entiates between release from fuel failures and from uranium 
contamination on in-core surfaces and is used to yield an estimate 
of the average defect size and the number of defects. The model 
has been successfully applied to predict the number of defects in 
power reactors. 


26725 (INIS-mf-—12870, pp. 6.33-6.36) In-reactor measure- 
ment of operating temperature in ThO2-UO2 fuel: Effect of 
pellet microstructure. Smith, A.D. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Walsworth, 
J.A.; Donders, R.E.; Fehrenbach, P.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

We have measured central operating temperatures in three types 
of Zircaloy-clad, ThOz-UO> fuels, in-reactor, at linear power ratings 
up to 70 kW/m as part of a program to assess the thermal conduc- 
tivities of ThO.-UO.. Our results showed that fuel whose 
microstructures comprised granules, introduced during pre-pressing 
and granulating, operated at higher temperatures UOz fuels, pos- 
sessing a granular microstructure, operated at temperatures similar 
to those predicted for an equivalent UO2 element. 


26726 (INIS-mf-12870, pp. 6.7-6.11) Gentilly-2 fuel perfor- 
mance. Hu, R.H. (Hydro-Quebec, Montreal, PQ (Canada)); 
Cloutier, L.; Macici, N.; Aubin, D. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 6938p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel performs well in Gentilly-2, despite scheduled departure 
from base-load operation; the fuel defect rate is low and compara- 
ble to other CANDU reactors. Fuel utilization has been improved 
by about 14 percent, mainly as a result of upgrading the heavy wa- 
ter. Our experience to date confirms that CANDU fuel is reliable, 
cost-effective and versatile. 


26727 (INIS-mf—1 2870, pp. 7.12-7.15) The effect of the Can- 
Decon decontamination process on the surtace oxides on 
Pickering units 1 and 2 feeder pipes. Chew, V.S. (Ontario Hy- 
dro, Toronto, ON (Canada). Research Center); Greening, F.R. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OST]; 
NTIS (US Sales Only); INIS. 

The oxides on sections of feeder pipes from Pickering Units 1 
and 2 were examined. The reactor inlet feeder oxide was found to 
be thicker than the outlet feeder oxide, indicating that most of the 


oxide on the inlet feeders is formed by precipitation or iron from 
saturated solution. The amount of oxide on the Unit 2 feeders de- 
creased by a factor of about 2 after each CAN-DECON process. 
Depth-profiles of trace elements and radioisotopes of the oxide on 
Unit 2 inlet feeders show that cobalt. nickel and zinc are generally 
highest at the oxide/metal interface. In addition. the CAN-DECON 
reagent seems to remove oxide from the oxideysolution interface 
rather than the oxide/base metal interface. 


26728 (INIS-mf—12870. pp. 7.16-7.20) Annulus gas system 
flow tests: Experiment and analysis. Ellis. P.J. (Ontario Hydro. 
Toronto, ON (Canada)): Meranda. D.G.: Kenchington, J.M.: Cheh. 
C.H.; Singh, V.P. Canadian Nuclear Society. Toronto, ON 
(Canada). 1985. 6938p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI: NTIS (US Sales Only): INIS 

Four, eleven and twelve-channel strings from the Annulus Gas 
System (AGS) of Bruce Unit 8 were selected to measure hydraulic 
and mixing parameters. Carbon dioxide (CO2) gas was used at dif- 
ferent flow rates to cover the laminar and turbulent flow regimes. 
Methane (CH,) was used as a tracer gas to simulate a water leak 
into the AGS in order to measure system response and circuit time. 
The results of the test agree with the predicted pressure drops. 
The circuit time varied with the number of channels in the string. 
With a flow of 8.9 L/min. the circuit time was 15 minutes for a 
string of four-channels and 50 minutes for a string of 12 channels. 


26729 (INIS-mf—12870, pp. 7.21-7.24) Crud tolerant fuel 
channel closure for Bruce GS A. Henry, P.T. (Canadian General 
Electric Co. Ltd., Peterborough, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conterence of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

The development project was originated by Ontario Hydro be- 
cause of the serious difficulties being encountered in replacing fuel 
channel closures by the fuelling machine (f/m) at Bruce Nuclear 
Generating Station A as a result of debris being present in the 
locking lugs and seal face area of the fuel channel and fittings. The 
design aimed at a mechanical means of scooping the debris with a 
modified channel closure which would replace the regular channel 
closure presently carried in the fuelling machine magazine as a 
spare. 


26730 (INIS-mf-12870, pp. 7.25-7.33) Automated fuel 
scheduling experience at Gentilly-2. Hotte, G. (Hydro-Quebec, 
Montreal, PQ (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A computer code named SRG2 has been developed at Hydro- 
Quebec in the modular framework and data structure of the FMPD 
fuel management code and has been implemented for fuel sched- 
uling at Gentilly-2. SRG2 has been designed to fulfill the need to 
forecast power distribution and rate of depletion trends for fuel man- 
agement purposes. It uses a two dimensional approach to predict 
fuel burnup and power distributions and has a built-in fueling sites 
selection algorithm based on a power shaping approach. This pa- 
per presents the principle highlights of this program and describes 
its performance with regard to fueling objectives and constraints. 


26731 (INIS-mf—12870, pp. 7.7-7.11) Vacuum drying of the 
Pickering A units 1 and 2: Primary heat transport systems. El- 
lis, P.J. (Ontario Hydro, Toronto, ON (Canada)); Lau, T.; Meranda, 
D.G. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
693p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Proceedings of the Canadian Nuclear Society sixth 
annual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 


ERA Veo!. 16, No. 10 175 





21 NUCLEAR POWER PLANTS 


2104 Power Reactors. Nonbreeding. Otherwise Moderated or Unmoderated 


The Primary Heat Transport Systems (PHTS) of Pickering Units 
1 and 2 were vacuum dried. after draining. to reduce the tritium ex- 
posure to the crews re-tubing these units from residual water in the 
pressure tube. A vacuum drying system was designed as a tempo- 
rary attachment to the lower portion of the PHTS consisting. 
basically. of the system between the headers. The lower portion 
(which included tne boilers etc.) and connecting systems, via 
approximately 100 valves and some tube crimping. With heat pro- 
vided by the moderator. end shields and feeder cabinet heating. 
the residual water in the PHTS was boiled off under a vacuum of 
6KPai(ai. provided by the vacuum pumps. On unit 1. approximately 
19 Ma of 17% isotopic D2O was recovered over a nine day period. 
Approximately 13.3 Mg of 8% isotopic D2O was recovered over six 
days on unit 2 


26732 (INIS-mf—12870, pp. 9.1-9.9) Recent developments in 
Canadian nuclear power plant licensing practices. Marchildon, 
P. (Atomic Energy Control Board. Ottawa. ON (Canada)). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference. Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only): INIS. 

This paper examines the dominant factors which have influenced 
the safety evaluation and licensing process of current 600 MW re- 
actors. It describes possible modifications to the process which are 
being considered for the licensing of a second 600 MW reactor at 
Point Lepreau. The key element is a firm licensing agreement cov- 
ering the entire licensing cycle, to be established between the 
proponent and the AECB before a construction licence is issued. 
Progress accomplished to date in reaching such an agreement is 
described. 


26733 (INIS-mf—12870, pp. 9.15-9.20) A proposal for evolu- 
tion of safety and licensing criteria. Meneley, D.A. (New 
Brunswick Univ.. Fredericton, NB (Canada)). Canadian Nuclear So- 
ciety. Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Relationships between the major participants in the nuclear 
safety management system are examined. Convergent goals are 
sought for each participant. The objective is to provide a basis for 
productive evolution of the system of nuclear station licensing in 
Canada. It is concluded that concentrating on careful examination 
of plant process failures in operating stations would serve the 
interests of all participants in the positive manner and make an im- 
portant contribution to the assurance of public safety. 


26734 (INIS-mf—12870, pp. 9.21-9.26) Up-front licensing: A 
new approach. Natalizio, A. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the historical record of nuclear power plant 
construction in Canada and concludes that, although it compares 
well with that of other countries a new licensing approach is re- 
quired to help retain the economic viability of the nuclear option. 
The up-front licensing process, presently being pursued for the 
Point Lepreau Unit 2 NGS, is discussed. Significant progress has 
been made in discussing a new approach with the Atomic Energy 
Control Board (AECB) and it appears that an agreed upon licens- 
ing basis for the Point Lepreau Unit 2 NGS can be established 
prior to project commitment. 


26735 (INIS-mf—12871) Proceedings of the nuclear power 
and fusion programs of the Canadian Nuclear Society. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1987 246p. 
(CONF-8705187—: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
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18-22 May 1987). Order Number DE91639374. Source: OSTI; 
NTIS (US Sales Only): INIS. 

The thirty papers presented at this conference cover the fields of 
CANDU reactor technology, with an emphasis on_ historical 


achievements. and fusion research programs in Canada. 


26736 (INIS-mf-12871. pp. 3-9) Historical overview. Mc- 
Connell. L.G. (Ontario Hydro. Toronto. ON (Canada)). Canadian 
Nuclear Society, Toronto. ON (Canada). 1987. 246p. (CONF- 
8705187-: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention). Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI: NTIS (US Sales Only); INIS. 

The various factors which have contributed to the success of 
Canada's nuclear energy program are discussed. They include the 
extraordinary cooperation between the developer and the utilities 
and the careful matching of undertakings with the capabilities of 
Canada. Evidence is provided that Canada has nuclear-electric 
generating stations with excellent safety. environmental reliability, 
and economic characteristics developed in Canada. The Canadian 
capability to supply domestic and foreign markets provides a major 
overall benefit to the Canadian Community. 


26737 (INIS-mf—12871, pp. 10-16) Key decisions. Gray, J.L. 
(Atomic Energy of Canada Ltd., Ottawa, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 246p. (CONF- 
8705187-: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper identifies about twenty major decisions of the Cana- 
dian nuclear power program from its inception in 1942 to maturity - 
the decision of Ontario Hydro to complete the Pickering Nuclear 
Power Station and proceed with a major nuclear power installation 
program. The decisions are discussed briefly. This paper reflects 
the author's views of the early years of the program to the point of 
program maturity. 


26738 (INIS-mf-12871, pp. 17-22) Significant engineering 
developments. Pon, G.A. (Atomic Energy of Canada Ltd., Ottawa, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 246p. (CONF-8705187-: 37. Canadian chemical engineering 
conference (Canadian engineering centennial convention), Montreal 
(Canada), 18-22 May 1987). In Proceedings of the nuclear power 
and fusion programs of the Canadian Nuclear Society. Order 
Number DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU nuclear power system is a successful product of 
creative intelligence combined with the tenacious pursuit of practi- 
cal solutions to complex engineering challenges. Outstanding 
engineering developments have transformed a demanding technol- 
ogy into a safe, economic and reliable one. Among the noteworthy 
developments that have been made CANDU the world’s best per- 
forming reactor system are those relating to fuel, pressure tubes, 
heavy water production and management, steam generators, live- 
load valve packing, pump seals, on-power refuelling and computer 
control. In addition to pragmatic engineering accomplishments, 
there has been significant engineering input to guide the direction 
and shaping of the unique form of safety design and regulation of 
the CANDU system. 


26739 (INIS-mf—12871, pp. 25-35) Domestic project man- 
agement. McCredie, J. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 246p. 
(CONF-8705187—: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

To focus in on the management of a domestic project, the author 
talks about Ontario Hydro’s nuclear mega-project at Darlington, 
about 75 kilometers east of Toronto on the shores of Lake Ontario. 
The generating station will consist of four reactor units each pro- 
ducing 881 megawatt of electricity. The presentation is broken 
down into three main categories: (1) overview of the history and 
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current status of the Darlington project: (2) project management in 
place on the Darlington project; and (3) performance of the project 


26740 (INIS-mf—12871. pp. 45-49) Maintaining the competi- 
tive edge. Brooks, G.L. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. 
Canadian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI:; NTIS (US Sales Only): INIS. 

Generating stations employing CANDU heavy water reactors 
have now firmly established an enviable record for reliable. eco- 
nomic electricity generation. Their designers recognize, however, 
that further improvements are both possible and necessary to en- 
sure that this reactor type remains attractively competitive with 
alternative nuclear power systems and with fossil-fuelled genera- 
tion plants. This paper outlines planned development thrusts in a 
number of important areas, viz.. capital cost reduction, advanced 
fuel cycles, safety, capacity factor, life extension, load following, 
operator aids, and personnel radiation exposure. 


26741 (INIS-mf-12871, pp. 58-64) Engineering for safety. 
Morison, W.G. (Ontario Hydro, Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto. ON (Canada). 1987. 246p. (CONF- 
8705187-: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention). Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI: NTIS (US Sales Only); INIS. 

Engineering for safety of nuclear power stations is a highly de- 
veloped process in the western world, which has proven to be very 
effective in minimizing the risk to the public from nuclear power. It 
involves developing and selecting concepts and materials, and de- 
signing and building and operating nuclear stations so that the 
likelihood of any accident, which could result in significant increase 
in radiation exposure to living organisms, is acceptably small. 


26742 (INIS-mf-12871, pp. 77-85) Fuel for thought. Robert- 
son, J.A.L. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. Cana- 
dian chemical engineering conference (Canadian engineering 
centennial convention). Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only): INIS. 

The outstanding performance of CANDU fuel is attributed to a 
well rounded development program that combined sound science 
with excellent engineering. Economic analysis and technology 
transfer were integrated into the program to ensure successful 
commercialization. The CANDU fuel program provides useful 
lessons that are being ignored by policy-makers in their desire to 
exploit our world-class resources in science and technology to ben- 
efit the Canadian economy. 


26743 (INIS-mf—12871, pp. 86-91) The control of Canadian 
nuclear reactors: An account of its unique features. Pearson, 
A. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 246p. (CONF-8705187—: 37. Canadian chemi- 
cal engineering conference (Canadian engineering centennial 
convention), Montreal (Canada), 18-22 May 1987). In Proceedings 
of the nuclear power and fusion programs of the Canadian Nuclear 
Society. Order Number DE91639374. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A truly Canadian approach to reactor control began to take 
shape in 1953 influenced, in no small way. by the NRX accident 
the previous December. The approach was dominated by safety, 
serviceability, and reliability concerns which along with many inher- 
ent characteristics of the heavy-water-moderated high-flux reactor 
lead to a series of unique developments emphasizing safety and 
automation. Multi-channel control systems were introduced. Rela- 
tively rapid startup became a reality. New ways to control reactivity 


were explored. New types of neutron sensors became part of con- 
trol system design. And finally the digital computer appeared. Its 
application was particularly unique. 


26744 (INIS-mf-12871. pp. 92-103) Some engineering as- 
pects in the development of pressure tubes for CANDU. 
Ross-Ross, P.A. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Nuclear Society, 
Toronto. ON (Canada). 1987. 246p. (CONF-8705187-: 37. Cana- 
dian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI: NTIS (US Sales Only); INIS. 

One of the main engineering characteristics of the CANDU nu- 
clear power reactor is the use of pressure tubes rather than one 
large pressure vessel to contain the fuel and coolant. The power 
reactor basically consists of a calandria. which is a vessel contain- 
ing the low pressure heavy water moderator, end shields, and an 
array of identical pressure tube assemblies which project through 
the end shields and calandria. The pressure tube is thus the pres- 
sure vessel in a CANDU reactor. This paper reviews some of the 
engineering aspects of the development of the pressure tube. Sig- 
nificant advances have been achieved related to zirconium alloys, 
tube fabrication, flux enhanced creep. irradiation growth, delayed 
hydride cracking. inspection and retubing. 


26745 (INIS-mf-—12871, pp. 111-118) Fuel cycle physics. 
Critoph, E. (Atomic Energy of Canada Ltd., Ottawa, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 246p. 
(CONF-8705187-: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuciear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI: NTIS (US Sales Only): INIS. 

This paper deals with fuel cycle physics as applied to CANDU 
reactors. A large effort was devoted to developing a detailed un- 
derstanding of the physics of the fuel cycle currently employed in 
CANDU reactors. This understanding played an important role in 
the successful commercialization of the CANDU concept. The flexi- 
bility of the CANDU system to accommodation of more advanced 
fuel cycles provides the key to exploiting its full potential for mak- 
ing a major contribution toward meeting future long-term energy 
needs. 


26746 (INIS-mf-12910) Proceedings of the international 
conference on CANDU fuel. Hastings, |.J. (ed.) (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1986 
643p. (CONF-861026—: International conference on CANDU fuel, 
Ontario (Canada), 6-8 Oct 1986). Order Number DE91642541. 
Source: OSTI; NTIS (US Saies Only); INIS. 

These proceedings contain full texts of all paper presented at the 
first International Conference on CANDU Fuel. The Conference 
was organized and hosted by the Chalk River Branch of the Cana- 
dian Nuclear Society and utilized Atomic Energy of Canada 
Limited's facilities at Chalk River Nuclear Laboratories. Previously, 
informal Fuel Information Meetings were used in Canada to allow 
the exchange of information and technology associated with 
CANDU. The Chalk River conference was the first open interna- 
tional forum devoted solely to CANDU and included representatives 
of overseas countries with current or potential CANDU programs, 
as well as Canadian participants. The keynote presentation was 
given by Dr. J.B. Slater, who noted the correlation between past 
successes in CANDU fuel cycle technology and the co-operation 
between researchers, fabricators and reactor owner/operators in all 
phases of the fuel cycle, and outlined the challenges facing the in- 
dustry today. In the banquet address, Dr. R.E. Green described the 
newly restructured AECL Research Company and its mission 
which blends traditional R and D with commercial initiatives. Since 
this forum for fuel technology has proven to be valuable, a second 
International CANDU Fuel Conference is planned for the fall of 
1989, again sponsored by the Canadian Nuclear Society. 


26747 (INIS-mf—12912) Point Lepreau. New Brunswick Elec- 
tric Power Commission, Point Lepreau, NB (Canada). Point 
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Lepreau Generating Station. [1991] 8p. (In English. French). Order 
Number DE91642594. Source: OSTI: NTIS (US Sales Only); INIS. 

French version included. 

This brief pamphlet gives general information about the station. 
The Point Lepreau Nuclear Generating Station consists of a single 
CANDU $00 unit with a total net capacity of 630.000 kilowatts. This 
single reactor, the first nuclear installation in Atlantic Canada, is 
expected to supply about 20% of New Brunswick's electrical en- 
ergy during the 1980’s. The station is located on the Lepreau 
peninsula. overlooking the Bay of Fundy. 40 km southwest of Saint 
John on Route 790. off Highway 1. Construction of Point Lepreau 
began in May 1975 and was completed late in 1981. At the peak 
of construction activity in 1979, 3,300 workers were employed on 
the project. First power was produced in September 1982 and Lep- 
reau began commercial operation early in 1983. Point Lepreau was 
built with provision for an additional 600 MW unit on the site and Is 
essentially a duplicate of CANDU 600 reactors in Quebec, Ar- 
gentina and Korea. Although started third. Lepreau was the first of 
these CANDU’s in Canada and abroad to be licensed for opera- 
tion. the first to achieve criticality (start-up), and the first to begin 
commercial operation. Lepreau is owned and operated by New 
Brunswick Power. 


26748 (INIS-mf-12920) Large scale replacement of fuel 
channels in the Pickering CANDU reactor using a man-in-the- 
loop remote control system. Stratton. D. Spar Aerospace Ltd., 
Toronto, ON (Canada). [1991] 14p. Order Number DE91642595. 
Source: OSTI; NTIS (US Sales Only); INIS. , 

Spar Aerospace Limited of Toronto is presently under contract to 
Ontario Hydro to design a Remote Manipulation and Control Sys- 
tem (RMCS) to be used during the large scale replacement of the 
fuel channels in the Pickering A Nuclear Generating Station. The 
system is designed to support the replacement of all 390 fuel 
channels in each of the four reactors at the Pickering A station in a 
safe manner that minimizes worker radiation exposure and unit 
outage time. 


26749 (INIS-mf-12932) Ontario Hydro’s nuclear program: 
Design and construction status. McCredie, J. Ontario Hydro, 
Toronto, ON (Canada). 1984 27p. (CONF-840613-: 24. annual in- 
ternational conference of the Canadian Nuclear Association and 
the 5. annual conference of the Canadian Nuclear Society, Saska- 
toon (Canada), 3-6 Jun 1984). Order Number DE91642596. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report briefly describes Ontario Hydro’s nuclear program, 
examining the design and construction status, and the future from 
Ontario Hydro’s perspective. Ontario Hydro relies heavily on nu- 
clear power. Nuclear fuel was responsible for approximately 34% 
of Ontario Hydro's energy production in 1983. The nuclear propor- 
tion was supplied by twelve operating units located: NPD, Douglas 
Point, Pickering A and B. It is expected that by approximately 
1992. 65% of the total energy needs will be generated through nu- 
clear power. 


26750 (OH-85-164-K) Nuclear Generation Program. Report 
of Research Program Advisory Committee no. 5. Ontario Hydro, 
Toronto, ON (Canada). Research Center. Jun 1985. 33p. Order 
Number DE91642598. Source: OSTI: NTIS (US Sales Only); INIS. 

The 1985 review of the Nuclear Generation Program area con- 
centrated on the identification of corporate needs, investigation of 
emerging program areas to address them, and identification of re- 
quirements for anticipatory research to meet corporate needs in the 
0 to 20 year time frame. The Committee grouped the various 
research issues in the nuclear generation area into three sub pro- 
grams: reactor systems; steam raising and handling systems: and 
general issues. Some key issues requiring further research work 
are: reactor rehabilitation; maintaining integrity of aging compo- 
nents and structures; development of generic capabilities; 
end-of-life assessment; load following; decommissioning; and 
safety assessment. 
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Refer also to citation(s) 25812, 25982, 26852, 26854, 26937, 
26941, 26942, 26944, 26945, 26947, 26953, 26954, 26955, 27030, 
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27059, 27060, 27061. 27062. 27075. 27171, 27530. 27531. 27532, 
27543, 27544, 27546, 27547, 27548, 27549, 27550, 27551, 27552, 
27553, 27554, 27620, 27621. 27622, 27640, 27641, 27642, 28041 


26751 (ANL/CP-—68231) Performance of fast reactor mixed- 
oxide fuels pins during extended overpower transients. Tsai, 
H. (Argonne National Lab., IL (USA)): Neimark. L.A.; Asaga, T.; 
Shikakura, S. Argonne National Lab.. IL (United States). Feb 1991. 
7p. Sponsored by USDOE. Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910817-15: 11. international 
conference on structural mechanics in reactor technology, Tokyo 
(Japan), 18-23 Aug 1991). Order Number DE91015681. Source: 
OST}; NTIS: INIS; GPO Dep. 

The Operational Reliability Testing (ORT) program, a collabora- 
tive effort between the US Department of Energy and the Power 
Reactor and Nuclear Fuel Development Corp. (PNC) of Japan, 
was initiated in 1982 to investigate the behavior of mixed-oxide fuel 
pin under various slow-ramp transient and duty-cycle conditions. In 
the first phase of the program, a series of four extended overpower 
transient tests. with severity sufficient to challenge the pin cladding 
integrity, was conducted. The objectives of the designated TOPI-1A 
through -1D tests were to establish the cladding breaching thresh- 
old and mechanisms, and investigate the thermal and mechanical 
effects of the transient on pin behavior. The tests were conducted 
in EBR-2, a normally steady-state reactor. The modes of transient 
operation in EBR-2 were described in a previous paper. Two ramp 
rates, 0.1%/s and 10%/s, were selected to provide a comparison of 
ramp-rate effects on fuel behavior. The test pins chosen for the se- 
ries covered a range of design and pre-test irradiation parameters. 
In the first test (1A). all pins maintained their cladding integrity 
during the 0.1%/s ramp to 60% peak overpower. Fuel pins with ag- 
gressive designs, i.e., high fuel- smear density and/or thin 
cladding, were, therefore, included in the follow-up 1B and 1C tests 
to enhance the likelihood of achieving cladding breaching. In the 
meantime, a higher pin overpower capability, to greater than 100%, 
was established by increasing the reactor power limit from 62.5 to 
75 MWt. In this paper, the significant results of the 1B and 1C 
tests are presented. 4 refs., 5 figs., 1 tab. 


26752 (ANL/CP-70547) Three-dimensional thermal- 
hydraulic analysis of an advanced liquid metal reactor design 
by the COMMIX computer code. Shin, Y.W. Argonne National 
Lab., IL (United States). [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910817-16: 11. international conference on structural me- 
chanics in reactor technology, Tokyo (Japan), 18-23 Aug 1991). 
Order Number DE91015683. Source: OSTI; NTIS; INIS; GPO Dep. 

The emphasis in the development of advanced liquid metal reac- 
tors (LMRs) is on inherent safety and economics. One such feature 
is the adoption of thermal radiation and natural-convection cooling 
of the reactor to handle decay heat following a reactor shutdown. 
The decay heat removal feature of the LMR design under investi- 
gation here involves an in-vessel overflow of hot-pool sodium next 
to the reactor vessel (RV) in such a way that in the event of a re- 
actor heat-up due to decay heat, the RV temperature is elevated 
and thereby the rate of heat removal from the reactor to the ambi- 
ent air is increased. The purpose is to limit the temperature rise 
due to the decay heat. The objective of this study is to evaluate 
the performance of the simple passive decay heat removal feature 
of an advanced LMR design based on radiation and natural con- 
vection. The evaluation was carried out by performing calculations 
using the COMMIX Code for two cases, one with the passive heat 
removal features and the other without the features, and compar- 
ing the results. 2 refs., 6 figs., 1 tab. 


26753 (ANL/CP-—71305) Evaluation of material aging effects 
on extended life operation of EBR-2. King, R.W.; Porter, D.L. Ar- 
gonne National Lab., Idaho Falls, ID (United States). [1991]. 8p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910817-23: 11. international 
conference on structural mechanics in reactor technology, Tokyo 
(Japan), 18-23 Aug 1991). Order Number DE91015672. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Reactor material aging mechanisms in the EBR-2 liquid metal re- 
actor are identified and their effects on extended-life operation are 
evaluated and discussed in this document. 7 refs., 1 fig. 





26754 (ANUCP-—71850) Identification and management of 
plant aging and life extension issues for a liquid-metal-cooled 
reactor. King. R.W.; Perry, W.H. Argonne National Lab.. Idaho 
Falls, ID (United States). Jun 1991. 10p. Sponsored by USDOE. 
Washington. DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910602-49: American Society of Mechanical Engineers 
(ASME) pressure vessels and piping conference. San Diego, CA 
(United States). 23-27 Jun 1991). Order Number DE91015549. 
Source: OSTI: NTIS: INIS: GPO Dep 

Experimental Breeder Reactor 2 (EBR-2) is a pool-type sodium- 
cooled fast reactor that supports extensive experimental. test and 
demonstration programs while providing electrical power to the lo- 
cal grid. EBR-2 is a US Department of Energy Facility located at 
the Idaho National Engineering Laboratory and operated by Ar- 
gonne National Laboratory (ANL). The current mission of EBR-2 is 
to serve as the operational prototype for the Integral Fast Reactor 
demonstration program. This mission and other programs require 
EBR-2 to operate reliability to a 40-year lifetime, a significant ex- 
tension beyond the five to ten year life originally planned for the 
facility. The benefits of operating EBR-2 in the extended-life mode 
are important for providing long-term operational performance data 
for a sodium-cooled fast reactor that is not available elsewhere. 
Identification and preliminary assessment of potential lite-limiting 
factors indicate that, with appropriate consideration given in the de- 
sign phase, the sodium-cooled plant has potential for a very long 
operational lifetime. Achievement of a 40-year lifetime with high re- 
liability is important not only for achieving the near-term goals of 
the EBR-2/IFR programs, but for the advancement of the 
liquid-metal-cooled reactor concept to the demonstration/ 
commercialization phase. Key features make extended-life opera- 
tion feasible based on the use of sodium as the primary coolant: 
low-pressure. high thermal capacity primary system and a low- 
pressure secondary system requiring no active valves; and limited 
corrosion of components. 2 refs. 


26755 (CONF-810625-22) Development of Alloy 718 tubu- 
lar product for nuclear-reactor internals. Westinghouse Electric 
Corp., Madison, PA (United States); Rolilmet. Inc., Irvine, CA 
(United States). [1981]. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC15-76CL02395. From ASME 
PVP conference: Denver, CO (United States); 21-26 Jun 1981. Or- 
der Number DE91015627. Source: OSTI: NTIS: INIS: GPO Dep. 

The Upper Internals Structure (UIS) of the Clinch River Breeder 
Reactor Piant (CRBRP) provides mixing and flow direction of the 
core outlet flow. Alloy 718 tubes are the major components used in 
the UIS to provide this flow direction. The UIS is located directly 
above the reactor core and is exposed to a severe environment. 
This environment consists of high temperature sodium, alternating 
temperatures induced by mixing high temperature core assembly 
outlet flow with cooler core assembly outlet flow and rapid changes 
in temperature of the core outlet flow. The paper presents the UIS 
configuration, functions and environmental conditions that led to 
the selection of Alloy 718 as the material used to protect the basic 
UIS structure and to provide flow direction. The use of Alloy 718 is 
derived from the technology produced from the Department of En- 
ergy sponsored development programs. Alloy 718 tubes are made 
by a roll-extrusion process. The paper describes the tube fabrica- 
tion process, the development of a finish sanding procedure and 
the results of high temperature thermal cycle testing. The high tem- 
perature thermal cycle testing generates peak strains on the metal 
surfaces, where the surface effects have a maximum influence on 
the fatigue strength. 9 figs., 2 tabs. 


26756 (ESG-DOE-13456) Selection of lubricant material for 
the roller chains of the AHM grapple drive system for the CR- 
BRP. Kuster, C.A.; Sarraf, RJ. Rockwell International Corp., 
Canoga Park, CA (United States). Energy Systems Group. [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC15-76CL50003. Order Number DE91015624. Source: 
OSTI; NTIS; INIS:; GPO Dep. 

Properties of Anderol 732 lubricating grease are evaluated to 
meet the design requirements for the Clinch River Breeder Reactor 
Plant (CRBRP) auxiliary handling machine (AHM) chain lubrication 
Based on the evaluation made in this report, the material is recom- 
mended as a lubricant for the specified application. The material is 
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to be applied by the chain manufacturer prior to installation in the 
AHM. 1 tab 


26757 (HEDL-TR-681-412-002) Formation of the oxide 
films on Inconel 718 for the IVHM grapple assembly. Armenoff 
C.T. Hanford Engineering Development Lab.. Richland. WA (United 
States). Dec 1975. 13p. Sponsored by USDOE. Washington. DC 
(United States). DOE Contract ACO6-76FF02170. Order Number 
DE91015589. Source: OSTI: INIS: NTIS: GPO Dep 

The objective of this test was to determine conditions for produc- 
ing an iridescent colored oxide on Inconel 718 parts within a very 
limited schedule. The goal was to develop a process that would be 
compatible with the normal precipitation hardening treatment and. 
at the same time. produce a satisfactory film on surfaces that have 
been machined after precipitation hardening. Conditions for produc- 
ing the film could not degrade the hardness of the Inconel 718. 
The purpose of the oxide was to reduce the possibility of wear and 
galling on bearing surfaces of the In-Vessel Handling Machine 
(IVHM) grapple mechanism during its pre-operational acceptance 
test 


26758 (IWGFR-78. pp. 21-22) Introduction of the steam 
generator programs of the United States Department of En- 
ergy. Grossman. N. (Department of Energy, Washington. DC 
(USA). Div. of Liquid Metal Reactors). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast Re- 
actors. Sep 1990. (CONF-9009413-: Specialists’ meeting on 
steam generator failure and failure propagation experience, Aix-en- 
Provence (France). 26-28 Sep 1990). In Proceedings of the 
specialists’ meeting on steam generator failure and failure propaga- 
tion experience, held in Aix-en Provence. France, 26-28 
September 1990. 265p. Order Number DE91641349. Source: 
OSTI; NTIS (US Sales Only); INIS 

The U.S. Department of Energy's program on development of re- 
liable steam generators for sodium-cooled fast breeder reactors is 
outlined. 


26759 


(IWGFR-78, pp. 23-32) Status of U.S. studies of fail- 
ures and failure propagation in steam generators. Neely, H.H 
(Rockwell International Corp., Canoga Park. CA (USA). Energy 
Technology Engineering Center); Boardman, C.E. International 


Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Sep 1990. (CONF-9009413-: Specialists’ 
meeting on steam generator failure and failure propagation experi- 
ence, Aix-en-Provence (France). 26-28 Sep 1990). In Proceedings 
of the specialists’ meeting on steam generator failure and failure 
propagation experience, held in Aix-en Provence, France, 26-28 
September 1990. 265p. Order Number DE91641349. Source 
OSTI; NTIS (US Sales Only); INIS. 

An overview of the United States program related to steam gen- 
erator tube failure produced propagation mechanisms and 
propagation rates is provided. The conclusions reached from these 
studies indicate that while the chemical leak detection systems are 
sufficiently sensitive to detect small leaks, they lack the response 
to detect postulated leaks which can occur in some regions of the 
steam generator under normal operating modes. These studies 
indicate the need for a fast response leak detection system to en- 
hance the effectiveness of the total leak detection system. The 
acoustic leak detection system has the potential to provide cover- 
age in regions not provided by the chemical system and also has 
the potential to provide information on the location of the leak. (au- 
thor). 13 figs, 1 tab. 


26760 (IWGFR-78, pp. 33-35) Review on steam generator 
tube failure propagation study in Japan. Tanabe, Hiromi (Power 
Reactor and Nuclear Fuel Development Corp., Oarai, Ibaraki 
(Japan). Oarai Engineering Center): Wachi, Eiji. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Sep 1990. (CONF-9009413—: Specialists’ 
meeting on steam generator failure and failure propagation experi- 
ence, Aix-en-Provence (France), 26-28 Sep 1990). In Proceedings 
of the specialists’ meeting on steam generator failure and failure 
propagation experience, held in Aix-en Provence, France, 26-28 
September 1990. 265p. Order Number DE91641349. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Major objectives of a failure propagation study in Japan are to 
understand the leak development behavior. to develop an analyti- 
cal method based on the knowledge obtained through the 
experiments. and finally to apply it to actual LMFBR steam genera- 
tors to evaluate the conservatism of design basis leak (DBL) of the 
plants. Therefore. various kinds of experimental study in relevant 
fields were conducted using SWAT test facilities and the LEAP 
code was developed. (author). 2 fias 


26761 (IWGFR-78. pp. 47-61) Review of the Common 
European R + D programme on the development and propaga- 
tion of leakage accidents in sodium-heated steam generators. 
Foerster. K. (internationale Atomreaktorbau GmbH (INTERATOM). 
Bergisch Gladbach (Germany. F.R.)): Currie, R.: Maupre. J.P. In- 
ternational Atomic Energy Agency. Vienna (Austria). International 
Working Group on Fast Reactors. Sep 1990. (CONF-9009413—: 
Specialists’ meeting on steam generator failure and failure propa- 
gation experience. Aix-en-Provence (France). 26-28 Sep 1990). In 
Proceedings of the specialists’ meeting on steam generator failure 
and failure propagation experience, held in Aix-en Provence. 
France. 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only): INIS 

Sodium-water reactions caused by water-into-sodium leakages 
are an essential topic in safety considerations for LMFBR steam 
generators. Research work in this field has been performed world- 
wide for some decades. Nevertheless. not all questions have been 
answered yet. So investigations are still going on. nowadays 
preferably directed to special problem areas and/or to certain de- 
sign requirements of actual reactor projects. For the European Fast 
Reactor (EFR) a comprehensive R + D programme is being 
pertormed covering all important aspects of leakage accidents (de- 
velopment and consequences of leakages. detection methods 
counter measures, codes development). The work is shared 
between France (CEA), Great Britain (AEA) and Germany (inter- 
atom). cooperating as partners in the development of the EFR. The 
individual tasks are performed in a great variety of test installations 
in a well coordinated manner. Based on the results the design ba- 
sis accident (DBA) for the EFR steam generators will be 
established and computer codes will be provided for design and li- 
censing purposes. (author). 3 refs. 4 figs, 1 tab. 


26762 (IWGFR-78, pp. 62-70) SNR-300 steam generator ac- 
cident philosophy - Assessment due to new understandings in 
Na/H20-reactions. Ruloff. G. (internationale Atomreaktorbau 
GmbH (INTERATOM). Bergisch Gladbach (Germany, F.R.)): Hueb- 
ner, R. (comps.). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Fast Reactors. Sep 1990. 
(CONF-9009413—: Specialists’ meeting on steam generator failure 
and failure propagation experience. Aix-en-Provence (France), 26- 
28 Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent R+D results in the intermediate leak range (finally 
confirmed by the PFR steam generator accident) lead to a new as- 
sessment for the SNR-300 steam generator accident. This paper 
discusses the course of such accident which has to be expected 
under the SNR-300 conditions. starting with an unblocked micro 
leak and ending with the pressure loads on the secondary system 
due to overheating failure. Also. enclosed are the possibilities for a 
leak detection before serious damage has occurred and the discus- 
sion of the definition of the DBA. (author). 2 rets, 9 figs. 


26763 (IWGFR-78, pp. 71-72) Short introduction of the 
sodium-water steam generator safety program of the USSR. 
Poplavsky, V. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Sep 1990. (CONF-9009413-: 
Specialists’ meeting on steam generator failure and failure propa- 
gation experience, Aix-en-Provence (France), 26-28 Sep 1990). In 
Proceedings of the specialists’ meeting on steam generator failure 
and failure propagation experience, held in Aix-en Provence, 
France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 
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The status of the problem in the USSR. relative parameters of 
BN-890 steam generator and experimental tacility. and directions of 
research on the experimental facility were outlined. 2 tabs 


26764 (IWGFR-78. pp. 73-78) Design of PFBR steam gen- 
erator. Chetal. S.C. (Indira Gandhi Centre for Atomic Research. 
Kalpakkam (india)): Bhoje. S.B.: Mitra, T.K.: Paranjpe, S.R.; 
Vaidyanathan. G. International Atomic Energy Agency. Vienna 
(Austria). International Working Group on Fast Reactors. Sep 1990. 
(CONF-9009413-: Specialists’ meeting on steam generator failure 
and failure propagation experience, Aix-en-Provence (France), 26- 
28 Sep 1990). In Proceedinas of the specialists’ meeting on steam 
generator failure and failure propagation experience. held in Aix-en 
Provence, France. 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI: NTIS (US Sales Only): INIS. 

Vertical straight tube with an expansion bend in sodium path is 
the design selected for the steam generators of 500 MWe Proto- 
type Fast Breeder Reactor (PFBR). There are 4 secondary loops 
with each loop consisting of 3 modules. With sodium reheat incor- 
porated each module comprises of one evaporator. superheater 
and reheater. Material of construction is 2.25Cr-1Mo for evaporator 
and 9Cr-1Mo for superheater and reheater. The tube to tubesheet 
weld is internal bore butt weld with tubesheet having raised spigot 
Aim is to have reliable design with higher plant availability. Design 
considerations leading to the choice of design features selected 
are discussed in the paper and a “reference” design has been de- 
scribed. (author). 2 figs, 1 tab. 


26765 (IWGFR-78, pp. 99-106) An analysis of main pro- 
cesses at small water-into-sodium leaks in the BN-350 and 
BN-600 NPP steam generators. Poplavsky. V.M. (Gosudarstven- 
ny} Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(USSR). Fiziko-Ehnergeticheskij Inst.). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast Re- 
actors. Sep 1990. (CONF-9009413-: Specialists’ meeting on 
steam generator failure and failure propagation experience, Aix-en- 
Provence (France), 26-28 Sep 1990). In Proceedings of the 
specialists’ meeting on steam generator failure and failure propaga- 
tion experience, held in Aix-en Provence. France, 26-28 
September 1990. 265p. Order Number DE91641349. Source: 
OSTI!: NTIS (US Sales Only): INIS 

The paper presents the main characteristics of emergency pro- 
cesses at small water-into-sodium leaks that took place during the 
BN-350 and BN-600 NPP steam generators operation. Leak char- 
acteristics are presented, the relationship between such parameters 
as leak rate and duration, its location in a tube bundle, mass of 
water ingress into sodium. and the character and size of a failure 
in the interaction zone is analyzed. (author). 5 refs, 3 figs, 2 tabs 


26766 (IWGFR-78, pp. 107-132) The under sodium leak in 
the PFR Superheater 2 in February 1987. Currie, R. (AEA Tech- 
nology, Dounreay (UK)); Linekar, G.A.B.; Edge, D.M. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Sep 1990. (CONF-9009413-—: Specialists’ 
meeting on steam generator failure and failure propagation experi- 
ence, Aix-en-Provence (France), 26-28 Sep 1990). In Proceedings 
of the specialists’ meeting on steam generator failure and failure 
Propagation experience, held in Aix-en Provence, France, 26-28 
September 1990. 265p. Order Number DE91641349. Source: 
OSTI; NTiS (US Sales Only); INIS. 

An under sodium leak occurred in the Prototype Fast Reactor 
(PFR) Superheater 2, at Dounreay, UK, in February 1987. During 
this leak event a total of 40 tubes failed, each one equivalent to a 
Double-ended-guillotine failure (DEGF). The 39 secondary failures 
occurred in a time of about 10s. In this paper the plant measure- 
ments and automatic protection system/shutdown system 
responses during the leak event are described. The damage ob- 
served to the tube bundle will also be detailed. Possible leak 
evolution histories are postulated and the pressure loadings pre- 
dicted for the Intermediate Heat Exchangers (IHXs) from upper 
bound scenarios are presented. These pressure loadings are com- 
pared to those predicted for the Design Basis Accident (DBA) 
which was used in the Safety Case for the plant at the time of this 
event. It is shown that the pressure in the IHX during this multiple 
tube failure event in the Superheater did not exceed the predicted 
values for the DBA, which was based on the failure of a single 





tube in the Evaporator. A leak evolution mechanism will be de- 
scribed along with the supporting experimental data which justifies 
the interpretation that, in this event, with the exception of the initial 
leak, tube failures were due to overheating and that corrosion and 
wastage were not of importance. The metallurgical structure of the 
tubes in the bundle indicate that. with the exception of the primary 
and possibly one or two of the fretted tubes. the tubes failed after 
the trip which removed the internal cooling of the tubes. This data 
also shows that the tubes which failed early in the trip, when inter- 
nal tube pressure was high, failed at lower temperatures, than 
those which failed later in the trip, when the internal pressure had 
reduced significantly. Over and above the tubes which failed, many 
other tubes experienced high temperatures, > 800 deg. (Abstract 
Truncated) 


26767 (IWGFR-78, pp. 133-142) Phenix steam generator 
Na/H20 reaction incidents. Alanche, J. (CEA, Direction des Re- 
acteurs Nucleaires, Centrale Phenix, Bagnols-sur-Ceze Cedex 
(France)); Hugla, M.; Martin, L. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast Re- 
actors. Sep 1990. (CONF-9009413-: Specialists’ meeting on 
steam generator failure and failure propagation experience, Aix-en- 
Provence (France), 26-28 Sep 1990). In Proceedings of the 
specialists’ meeting on steam generator failure and failure propaga- 
tion experience, held in Aix-en Provence, France, 26-28 
September 1990. 265p. Order Number DE91641349. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the course of 1982 and 1983, 4 leaks occurred on the steam 
generators, giving rise each time to a minor sodium-water reaction. 
This note gives a brief description of the steam generators and de- 
scribes these incidents and subsequent repair operations in detail. 
8 figs, 2 tabs. 


26768 (IWGFR-78, pp. 145-149) SWAAM code develop- 
ment, verification and application to steam generator design. 
Shin, Y.W. (Argonne National Lab., Argonne IL (USA). Materials 
and Components Technology Div.); Valentin, R.A. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Sep 1990. Contract W-31-109-Eng-38. 
(CONF-9009413—: Specialists’ meeting on steam generator failure 
and failure propagation experience, Aix-en-Provence (France), 26- 
28 Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the family of SWAAM codes developed by 
Argonne National Laboratory to analyze the effects of sodium/water 
reactions on LMR steam generators. The SWAAM codes were de- 
veloped as design tools for analyzing various phenomena related 
to steam generator leaks and to predict the resulting thermal and 
hydraulic effects on the steam generator and the intermediate heat 
transport system (IHTS). The theoretical foundations and numerical 
treatments on which the codes are based are discussed, followed 
by a description of code capabilities and limitations, verification of 
the codes by comparison with experiment, and applications to 
steam generator and IHTS design. (author). 25 refs, 14 figs. 


26769 (IWGFR-78, pp. 150-155) An algorithm for the 
determination of emergency process parameters at water-into- 
sodium leaks in the BN-800 NPP steam generator. Poplavsky, 
V.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Baklushin, 
R.P. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. Sep 1990. (CONF- 
9009413-: Specialists’ meeting on steam generator failure and 
failure propagation experience, Aix-en-Provence (France), 26-28 
Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents calculation relationships for the determina- 
tion of parameters characterizing a sodium circuit state under 
water-into-sodium leak emergency conditions (mass of water pene- 
trating into sodium, the leak size, amount of impurities in coolant, 
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the size of expected heat-exchange surface damage). An approxi- 
mation of some parameters as applied to the BN-800 NPP steam 
generator is presented. (author). 1 ref., 2 figs. 


26770 (IWGFR-78, pp. 156-164) Tests and analysis on 
steam generator tube failure propagation. Tanabe, Hiromi 
(Power Reactor and Nuclear Fuel Development Corp.. Oarai, 
Ibaraki (Japan). Oarai Engineering Center). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. Sep 1990. (CONF-9009255-: IAEA working group 
on fast reactors and IWGFR specialists’ meetings on steam gener- 
ators, Aix-En-Provence (France), 26 Sep - 3 oct 1990). In 
Proceedings of the specialists’ meeting on steam generator failure 
and failure propagation experience, held in Aix-en Provence, 
France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI: NTIS (US Sales Only); INIS. 

The understanding of leak enlargement and failure propagation 
behavior is essential to select a design basis leak (DBL) of LMFBR 
steam generators. Therefore, various series of experiments, such 
as self-enlargement tests, target wastage tests, failure propagation 
tests were conducted in a wide range of leak using test facilities of 
SWAT at PNC/OEC. Especially, in the large leak tests, potential of 
overheating failure was investigated under a prototypical steam 
cooling condition inside target tubes. In the small leak, the differ- 
ence of wastage resistivity was clarified among several tube 
materials such as 9-chrome steels. In regard to an analytical 
approach, a computer code LEAP (Leak Enlargement and Propa- 
gation) was developed on the basis of all of these experimental 
results. The code was used to validate the previously selected DBL 
of the prototype reactor, Monju, steam generator. This approach 
proved to be successful in spite of somewhat over-conservatism in 
the analysis. Moreover, LEAP clarified the effectiveness of a rapid 
steam dump and an enhanced leak detection system. The code 
improvement toward a realistic analysis is desired, however, to 
lessen the DBL for a future large plant and then the re-evaluation 
of the experimental data such as the size of secondary failure is 
under way. (author). 4 refs, 8 figs, 1 tab. 


26771 (IWGFR-78, pp. 165-174) Programme PROPANA: A 
model of the propagation of water leaks into sodium in steam 
generators. Maupre, J.P. (CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France)); McCrindle, K.B. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Sep 1990. (CONF-9009413—: 
Specialists’ meeting on steam generator failure and failure propa- 
gation experience, Aix-en-Provence (France), 26-28 Sep 1990). In 
Proceedings of the specialists’ meeting on steam generator failure 
and failure propagation experience, held in Aix-en Provence, 
France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

The programme PROPANA presented in this paper is a two di- 
mensional programme which models the propagation of water 
leaks in the Steam Generators of Sodium Cooled Reactors. It mod- 
els the phenomena of self-evolution of leaks and the erosion and 
corrosion of target tubes by "wastage” leading to the creation of 
secondary defects. It includes models of leak detection and SGU 
depressurization. It is able to calculate the damage ia a SGU tube 
bundle up to the end of the depressurization for different leak sce- 
nario. In its current form it does not model the failure of tubes due 
to overheating which is the object of the programme MECTUB. Fu- 
ture developments of PROPANA include the addition of MECTUB 
to allow the combined effects of wastage and overheating to be 
modelled. 16 refs, 8 figs. 


26772 (IWGFR-78, pp. 175-194) MECTUB: A thermome- 
chanical model for overheating studies of LMFBR Steam 
Generator tubes during a sodium/water reaction. Baque, F. 
(CEA Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
lez-Durance (France)). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Fast Reactors. Sep 1990. 
(CONF-9009413-: Specialists’ meeting on steam generator failure 
and failure propagation experience, Aix-en-Provence (France), 26- 
28 Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 


ERA Vol. 16, No. 10 181 





21 NUCLEAR POWER PLANTS 
2105 Power Reactors, Breeding 


The MECTUB code has been developed in order to mode! the 
thermomechanical behaviour of pressurized tubes subjected to 
overheating. Mechanical modelling takes into account the elastic, 
plastic and creep effects up to high temperature (1200 deg. C). Re- 
lated studies were carried out on mechanical characteristics at high 
temperature, internal water cooling under high thermal flux and ex- 
ternal heating by sodiumvwater reaction products. The calculation 
principle is described, as well as comparison between experiment 
and calculation. 5 refs, 13 figs, 1 tab. 


26773 (IWGFR-78, pp. 195-204) Wastage and overheating 
effects - code development supported by experimental results. 
Ruloff, G. (Internationale Atomreaktorbau GmbH (INTERATOM), 
Bergisch Gladbach (Germany, F.R.)); Kappauf, H.; Heesen, E.te; 
Vagt, P. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. Sep 1990. (CONF- 
9009413-: Specialists’ meeting on steam generator failure and 
failure propagation experience, Aix-en-Provence (France), 26-28 
Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

Supporting the assessment of the SNR-300 steam generator 
accident philosophy estimations had to be made about the distribu- 
tion of wastage rates to be expected and also about the time 
needed to produce tube ruptures by overheating. A wastage code 
(PROFET) has been developed on the basis of wastage tests all 
over the world, able to calculated wastage rate distribution on 
neighbouring tubes. The PROFET-code gives also the time needed 
to get a secondary leak taking into account self-eniargement of the 
primary leak, temperatures, materials, distances, angles of impact, 
etc., and it gives also the size of secondary leaks. Sodium-water 
reaction tests in the intermediate leak range simulating steam gen- 
erator conditions as close as possible have shown that beyond a 
certain leak rate (about 80 g/s) failure of tubes in free bundle 
geometry by so-called overheating becomes more and more domi- 
nant (compared to wastage). 1D, 2D and 3D-calculations have 
been pertormed with ABAQUS to obtain in the time-dependent 
temperature distribution in tube walls located in sodium water reac- 
tion zones. These temperatures then are the basis for a stress 
analysis. To get data of the material properties of 2 1/4Cr in the 
high temperature region (600 - 1200 deg. C) special investigations 
like tensile tests, tube rupture tests etc. have been carried out. The 
main results are also presented. (author). 2 refs, 10 figs. 


26774 (IWGFR-78, pp. 205-216) Hydrogen detection sys- 
tems leak response codes. Desmas, T. (Electricite de France 
(EDF), 78 - Chatou (France)); Kong, N.; Maupre, J.P.; Schindler, 
P.; Blanc, D. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. Sep 1990. (CONF- 
9009413-: Specialists’ meeting on steam generator failure and 
failure propagation experience, Aix-en-Provence (France), 26-28 
Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

A loss in tightness of a water tube inside a Steam Generator 
Unit of a Fast Reactor is usually monitored by hydrogen detection 
systems. Such systems have demonstrated in the past their ability 
to detect a leak in a SGU. However, the increase in size of the 
SGU or the choice of ferritic material entails improvement of these 
systems in order to avoid secondary leak or to limit damages to 
the tube bundie. The R and D undertaken in France on this subject 
is presented. (author). 11 refs, 10 figs. 


26775 (IWGFR-78, pp. 223-238) The UK contribution to the 
sodium-water reaction R and D programme in support of EFR. 
Currie, R. (AEA Technology, Dounreay (UK)); McCrindle, K.B.; 
Wright, P.J. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. Sep 1990. (CONF- 
9009413-: Specialists’ meeting on steam generator failure and 
failure propagation experience, Aix-en-Provence (France), 26-28 
Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 
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The sodium-water reaction R and D programme for European 
Fast Reactor (EFR), is an integrated European project, as de- 
scribed in another paper at this Specialists Meeting. In this paper 
the UK contribution to this programme is described. The major 
sodium-water reaction test facility in the UK is the Super Noah Rig 
at Dounreay. This Rig is currently being modified to allow the fol- 
lowing to be achieved during experiments: Provision of water/ 
steam at the correct EFR Steam Generator Unit (SGU) flowrate, 
temperature and pressure in the 24 target tubes modelling the EFR 
SGU in the test section. Provision of sodium at the correct EFR 
SGU velocity, temperature and pressure through the test section 
modelling the EFR SGU during the experiments. Experiments in 
this facility to determine the leakrate at which overheating becomes 
important in various regions of the EFR SGU and to determine the 
damage caused by overheating will be the major UK contribution in 
the future. The modifications to the Rig and the future experimental 
programme are described. Several intermediate leak experiments 
have been carried out in the Super Noah Rig in the past, and the 
main results from them are summarized. These experiments have 
primarily been at PFR conditions but results have been obtained 
for 2.25 Cr 1Mo, 9 Cr 1 Mo and A800 steels, with and without in- 
ternal water flow in the target tubes. During these previous 
experiments, the sodium was static and was at atmospheric pres- 
sure. Results from experiments carried out in the Small Water Leak 
Rig (SWLR) and the Small-Scale Test Facilities at Dounreay on mi- 
croleak evolution, wastage of tubes and SGU walls. the behaviour 
of small leaks at the low temperature, bottom-tubeplate conditions 
and corrosion at sodium pool surfaces are presented. The future 
programme for these facilities is discussed. Fundamental experi- 
ments which have been carried out at Harwell on the behaviour of 
blocked microleaks are described. 2 refs, 15 figs, 1 tab. 


26776 (IWGFR-78, pp. 239-254) Test results of sodium- 
water reaction testing in near prototypical LMR steam 
generator. Boardman, C.E.; Hui, M.; Neely, H.H. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Sep 1990. (CONF-9009413-—: Specialists’ 
meeting on steam generator failure and failure propagation experi- 
ence, Aix-en-Provence (France), 26-28 Sep 1990). In Proceedings 
of the specialists’ meeting on steam generator failure and failure 
propagation experience, held in Aix-en Provence, France, 26-28 
September 1990. 265p. Order Number DE91641349. Source: 
OSTI; NTIS (US Sales Only): INIS. 

An extensive test program has been performed in the United 
States to investigate the effects of large sodium-water reaction 
events in LMFBR steam generators. Tests were conducted in the 
Large Leak Test Rig (LLTR) located at the Energy Technology En- 
gineering Center (ETEC). The program was divided into two 
phases, Series | and Series Il, for the purpose of satisfying near- 
term and long-term needs. Series |] was further subdivided into 
large and intermediate leak tests. This paper will emphasize the 
Series Il intermediate leak tests and resulting conclusions for 
steam generator design and operation. 11 figs, 2 tabs. 


26777 (IWGFR-78, pp. 255-265) Experimental results of the 
consequences of sodium water reactions at the bottom tube 
plate region of straight tube steam generators. Ruloff, G. (in- 
ternationale Atomreaktorbau GmbH (INTERATOM), Bergisch 
Gladbach (Germany, F.R.)). International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Sep 1990. (CONF-9009413-: Specialists’ meeting on steam gener- 
ator failure and failure propagation experience, Aix-en-Provence 
(France), 26-28 Sep 1990). In Proceedings of the specialists’ meet- 
ing on steam generator failure and failure propagation experience, 
held in Aix-en Provence, France, 26-28 September 1990. 265p. 
Order Number DE91641349. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Experience with sodium water reactions has shown, that the 
course of such a steam generator accident depends strongly on its 
place in the steam generator. For the EFR steam generators we 
have to differentiate between: weld region at the upper tube plate 
(gas space); bundle region; weld region at the bottom tube plate. 
This paper describes results of a running tests program simulating 
the bottom tube plate area. One main part of these tests is the in- 
vestigation of the influence of wastage protection shrouds between 
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the tubes in the weld region to avoid a fast leak propagation and to 
give time for leak detection and mastering of the accidents. (au- 
thor). 10 figs, 2 tabs. 


26778 (JAERI-M—91-077) Application of a ferritic steel for 
advanced FBR fuel cladding: Material and welding tests. |wai, 
Takashi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Sasayama, Tatsuo; 
Suzuki, Yasufumi. Japan Atomic Energy Research inst., Tokyo 
(Japan). May 1991. 50p. (in Japanese). Order Number 
DE91522270. Source: OSTI; NTIS (US Sales Only); INIS. 

Ferritic steels have been noticed to attain high burn-up at FBR 
as they have rather low irradiated swelling rate compared with 
austenitic steels. A ferritic steel was applied for the cladding of an 
uranium-plutonium mixed nitride fuel pin. In this report, selection of 
the ferritic steel, fabrication of cladding and end plugs, welding 
test, heat treatment test are described, together with the material 
test using plates. (author). 


26779 (JAERI-M—91-078) Fabrication of uranium-plutonium 
mixed nitride fuel pins (89F-3A) tor second irradiation test at 
JMTR. Suzuki, Yasufumi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Iwai, 
Takashi; Sasayama, Tatsuo; Maeda, Atsushi; Arai, Yasuo; 
Shiozawa, Kenichi; Ohmichi, Toshihiko. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1991. 45p. (In Japanese). Order 
Number DE91522272. Source: OSTI; NTIS (US Sales Only); INIS 
A couple of fuel pins of uranium-plutonium mixed nitride, which 
has a potential as an advanced FBR fuel, was fabricated for the 
2nd irradiation test at JMTR in order to obtain informations on the 
fuel behavior and to establish the fuel performance. A ferritic stain- 
less steel-cladded fuel pin was adopted to depress the mechanical 
interaction of nitride fuels with cladding materials (FCMI). A compar- 
ative examination is planned by the combined use of an austenitic 
stainless steel-cladded pin. The irradiation of these pins started on 
January 1991 for the goal burnup of about 50 GWd*t. (author). 


26780 (WHC-SA-0986) Parametric design calculations us- 
ing Green’s function to determine unique source. Carter, L.L.; 
Lan, J.S. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-910414— 
37: International topical meeting on advances in mathematics, 
computation and reactor physics, Pittsburgh, PA (United States), 
28 Apr - 2 may 1991). Order Number DE91014683. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The energy dependence of the current incident on a macrocell 
can in principle be determined if the Green's function and the inte- 
rior flux due to the total current are known. The Green's function is 
the flux within some portion of the macrocell due to a unit source 
in each energy group. We have demonstrated that the appropriate 
solution for the current is obtained for the higher energy groups in 
a fast reactor example. However, the lower energy groups are very 
sensitive to the downscattering and the solution even led to nega- 
tive values for the incident partial current in some energy groups, 
which is not physical. In this particular example, the preliminary de- 
sign study was insensitive to the incident current of the lower 
energy groups. For problems where the lower groups are impor- 
tant, it would seem prudent to abandon the exact solution and use 
a weighted least squares solution. Such a weighted least squares 
solution could assign importance for obtaining nearly the exact so- 
lution for as many energy groups as possible, while simultaneously 
making slight adjustments in the higher energy currents to obtain 
downscatter contributions that will approximately preserve the flux 
in the lower energy groups. 


26781 (WHC-SA-1056) Fast flux test facility component 
materials surveillance. Blackburn, L.D. (Westinghouse Hanford 
Co., Richland, WA (United States)); Huang, F.H.; Mills, W.J. West- 
inghouse Hanford Co., Richland, WA (United States). Jul 1991. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-911001-1: International con- 
ference on fast reactor systems and fuel cycles, Kyoto (Japan), 
27-31 Oct 1991). Order Number DE91016786. Source: OSTI; 
NTIS; INIS; GPO Dep. 


Surveillance irradiation tests conducted in the Fast Flux Test Fa- 
cility confirm that fracture toughness. other mechanical properties, 
and irradiation-induced swelling of reactor construction materials 
are within expected bounds. Tests after long-term exposure at ele- 
vated temperature confirm that fracture toughness of piping and 
vessel materials remain at acceptable levels. 10 refs.. 4 tabs. 


26782 (WHC-SA-1126) Maintaining safety class electrical 
and electronic equipment in the absence of support from orig- 
inal suppliers. Gantt. D.A. Westinghouse Hanford Co., Richiand, 
WA (United States). May 1991. 8p. Sponsored by USDOE,. Wash- 
ington, DC (United States) DOE Contract AC06-87RL10930. 
(CONF-910831—3: 15. biennial conference on reactor operating 
experience: international conference on nuclear power plant opera- 
tions, Bellevue, WA (United States), 11-14 Aug 1991). Order 
Number DE91014694. Source: OSTI; NTIS: INIS; GPO Dep. 

In the absence of a large market for nuclear-qualified equipment, 
many manufactures no longer provide the level of support neces- 
sary to maintain equipment, which they originally manufactured to 
nuclear qualification standards. As a result, the nuclear facility op- 
erator either must purchase commercial grade items and perform 
necessary conditioning and dedication, or purchase replacement 
equipment from a limited number of manufacturers of nuclear- 
qualified equipment. Westinghouse Hanford Company, in operating 
the Fast Flux Test Facility (FFTF), is using both of these ap- 
proaches. Instrumentation power supplies and signal conditioners 
used in the FFTF Reactor Shutdown System of the Plant Protec- 
tion System (PPS) are standard commercial devices that were 
qualified for PPS use through tests performed for the original sys- 
tem supplier. The US Department of Energy (DOE) Order 5700.6B 
mandates that all DOE facilities have a quality assurance program 
conforming to an appropriate national standard and recommends 
Quality Assurance Program Requirements for Nuclear Facilities, 
American National Standards  Institute/American Society of 
Mechanical Engineers (ANSI/ASME) NQA-1, as the standard to im- 
plement for reactor facilities. Following the requirements of ANSI/ 
ASME NQA-1 and the guidance in Electric Power Research 
Institute (EPRI) Report NP-5652, safety system parts can be pur- 
chased either as qualified tems or as commercial grade items. 
This document discusses the process of procuring qualified re- 
placement parts. 6 refs., 1 tab. 
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Refer also to citation(s) 26547, 26866, 26925, 27063, 27212, 
27299, 28096 


26783 (INIS-mf-12867, pp. 20.1-20.3) Restart of the U.S. 
space nuclear reactor power program. Truscello, V.C. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). in Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SPACE POWER REACTORS/ 
research programs; USA 


26784 (INIS-mf—12867, pp. 20.13-20.14) SAGA-N: A nuclear- 
powered submarine vehicle for commercial operation. Hewitt, 
J.S. (Energy Conversion Systems, Inc., Ottawa, ON (Canada)); 
Wilkins, P.; Kastner, G.A. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403-—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. SUBMARINES/ship propulsion 
reactors; RANKINE CYCLE; SUBMARINES 


26785 (INIS-mf-12870, pp. 20.1-20.5) Restart of the U.S. 
space nuclear reactor power program. Truscello, V.C. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
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Canadian Nuciear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI: NTIS (US Sales Only): INIS. 

After a ten year hiatus. the U.S. space nuclear reactor program 
iS Once again in high gear. In February 1983. three agencies of the 
U.S. government joined forces to sponsor a space nuciear reactor 
power system program known as SP-100. The program is now 
completing its Phase | efforts to establish concept feasibility. It is 
expected that by late summer 1985 concept feasibility will have 
been established and an RFP (request for proposal) issued to in- 
dustry for the second phase. the ground engineering system 
demonstration. That phase will produce the fabrication and test of 
a reactor and associated power conversion and heat rejection sub- 
system and demonstrate readiness for flight application by 1991 


26786 (INIS-mf—12870, pp. 20.32-20.36) SAGA-N: a nuclear- 
powered submarine vehicle for commercial operation. Hewitt, 
J.S. (Energy Conversion Systems. Inc., Ottawa, ON (Canada)); 
Wilkins, P.: Kastner, G.A. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada). 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OST!; NTIS (US Sales Only); INIS. 

SAGA-N, the first nuclear-powered commercial submarine, is un- 
der construction and active development in France and Canada. 
The ship's capability to support saturation diver operations at 
depths to 450 m and other work site operations to 600 m, both at 
submerged ranges to 300 nautical miles, will be enhanced by the 
introduction of the small-scale nuclear-electric plant, AMPS. This 
plant, based on a low-pressure reactor heat source and a low- 
temperature Rankine cycle engine will deliver 100 kWe to the 
ship’s main electrical bus. The ship will be particularly useful for 
oceanographic research and resource development in ice covered 
and ice infested waters. 


26787 (INIS-mf-12871%, pp. 131-138) Small Canadian reac- 
tors for heat, electricity, research and isotopes. Green, F.E. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 246p. (CONF-8705187—: 37. Canadian chemical 
engineering conference (Canadian engineering centennial conven- 
tion), Montreal (Canada), 18-22 May 1987). In Proceedings of the 
nuclear power and fusion programs of the Canadian Nuclear Soci- 
ety. Order Number DE91639374. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The world’s exploitation of nuclear energy has so far been domi- 
nated by the production of electricity, using base-load plants 
having one or more reactors, each with an installed capacity of 
anywhere from about 100 to 1300 MW of electrical output. How- 
ever, changes in energy prices and technological developments 
during the past fifteen years are now providing opportunities for 
much smaller reactors, with up to 30 MW thermal output. Small re- 
actors currently being developed in Canada are well positioned to 
exploit these opportunities, for the production of heat and electric- 
ity, and for nuclear research and the production of radioisotopes. 


26788 (LA-UR-91-2314) Progress in the SP-100 FSQ reac- 
tor development. Parker, M.B. Los Alamos National Lab., NM 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9109226— 
4: AIAA/NASA/OAI conference on advanced SEI technologies, 
Cleveland, OH (United States), 3-4 Sep 1991). Order Number 
DE91016033. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The reactor for the SP-100 Space Power Supply System is de- 
scribed in this paper. The various components that make up the 
reactor are discussed and the testing programs to assure that the 
design will meet the SP-100 requirements are described. 7 figs. 


26789 (UCRL-JC—107417) Inherently safe nuciear-driven in- 
ternal combustion engines. Alesso, P.; Chow, Tze-Show; Condit, 
R.; Heidrich, J.; Pettibone, J.; Streit, R. Lawrence Livermore Na- 
tional Lab., CA (United States). 14 Jun 1991. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910626-5: 6. international conference on 
emerging nuclear energy systems, Monterey, CA (United States), 
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16-21 Jun 1991). Order Number DE91016568. Source: 
NTIS: INIS: GPO Dep 

A family of nuclear driven engines is described in which nuclear 
energy released by fissioning of uranium or plutonium in a prompt 
critical assembly is used to heat a working gas. Engine pertor- 
mance is modeled using a code that calculates hydrodynamics, 
fission energy production. and neutron transport self-consistently. 
Results are given demonstrating a large negative temperature co- 
efficient that produces self-shutoff of energy production. Reduced 
fission product inventory and the self-shutoff provide inherent nu- 
clear safety. It is expected that nuclear engine reactor units could 
be scaled from 100 MW on up. 7 refs.. 3 figs. 
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Refer also to citation(s) 26660, 26661. 26732. 26733, 26734, 
26782. 26812. 26941. 27069. 27072, 27104, 29576 


26790 (INFO—0126) Report on AECB consultative docu- 
ment C-70: The use of fault trees in licensing submissions: 
The use of fault trees in licensing submissions. Atomic Energy 
Control Board, Ottawa, ON (Canada). Advisory Committee on Nu- 
clear Safety. Jan 1984. 17p. (In English. French). (ACNS—7.). Order 
Number DE91642748. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. 

The Atomic Energy Control Board (AECB) has issued Consulta- 
tive Document C-70, The Use of Fault Trees in Licensing 
Submissions’, for public comment. The Advisory Committee on Nu- 
clear Safety (ACNS) has examined this document and ACNS 
members have met with AECB staff and representatives of the nu- 
clear industry to discuss it. The ACNS presents its comments and 
recommendations in this report. The consultative document defines 
a fault tree as a hierarchically-structured graphical representation 
of system failures and their potential causes. The document then 
states certain basic characteristics or attributes which fault trees 
should possess, and certain conditions affecting the use of fault 
trees. It defines fault tree fundamentals. sets criteria for the appli- 
cation of fault trees to systems and defines ground rules for a fault 
tree format. Finally, in two appendices, it includes specific rules for 
fault tree symbols and fault tree description files for computer use. 
The appendices are referred to in the text as ‘acceptable’ stan- 
dards or methods. 


26791 (INFO—0273) General principles underlying the de- 
commissioning of nuclear facilities. Atomic Energy Control 
Board, Ottawa, ON (Canada). Advisory Committee on Nuclear 
Safety. Mar 1988. 22p. (in English, French). (ACNS—12.). Order 
Number DE91642749. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. 

Previous statements on the use of the term ‘decommissioning’ 
by the International Atomic Energy Agency, the Atomic Energy 
Control Board, and the Advisory Committee on Nuclear Safety are 
reviewed, culminating in a particular definition for its use in this pa- 
per. Three decommissioning phases are identified and discussed, 
leading to eight general principles governing decommissioning in- 
cluding one related to financing. 


26792 (INIS-mf-12867, pp. 4.5-4.6) Socio-economic impact 
analysis of new AECB regulations. Rochman, E.H. (Atomic En- 
ergy Control Board, Ottawa, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 375p. (CONF-8506403—: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI!; NTIS (US 
Sales Only); INIS. 

Published in summary form = only. REGULATIONS/socio- 
economic factors; CANADA; CANADIAN AECB; COST; 
GOVERNMENT POLICIES; REGULATIONS; LICENSING 


26793 (INIS-mf-12867, pp. 9.1-9.2) Recent developments in 
Canadian nuclear power plant licensing practices. Marchildon, 
P. (Atomic Energy Control Board, Ottawa, ON (Canada)). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 





1985). In Conference summaries. Order Number DE91639257. 


Source: OSTI: NTIS (US Sales Only); INIS. 
Published in summary form only. NUCLEAR POWER PLANTS/ 
reactor licensing; CANADA; SAFETY 


26794 (INIS-mf-12867, pp. 9.3-9.5) Cost and benefits of nu- 
clear reactor regulation in Canada. Harvie, J.D. (Atomic Energy 
Control Board, Ottawa. ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CANADA/reactor licensing; 
CANADA: COST; PICKERING-5 REACTOR; PUBLIC OPINION; 
REACTOR PROTECTION SYSTEMS: SPECIFICATIONS 


26795 (INIS-mf-12917) Overpressure protection require- 
ments for primary heat transport systems in CANDU power 
reactors fitted with two shutdown systems. Atomic Energy Con- 
trol Board, Ottawa, ON (Canada). Oct 1987 14p. (in English, 
French). Order Number DE91642750. Source: OSTI; NTIS (US 
Sales Only); INIS. 

French version included. Regulatory document R-77. 

The overpressure protection requirements of Article NB 7000 of 
Section Ili of the American Society of Mechanical Engineers Boiler 
and Pressure Vessel Code (ASME Code) are incorporated in the 
National Standard of Canada N285.1. These requirements do not, 
however, refer to a particular nuclear system design. This is recog- 
nized in paragraphs NCA-2141 and NB-7120 of the ASME Code 
which make reference to the requirements of the appropriate requ- 
latory authority for guidance. For CANDU power reactors fitted with 
two shutdown systems, some guidance is given in the Atomic En- 
ergy Control Board (AECB) Regulatory Document R-10, but this 
does not address overpressure protection as a specific topic and 
further clarification is required. This document seeks to provide 
such clarification. 


26796 (INIS-mf—12921) Policy on the decommissioning of 
nuclear facilities: Regulatory policy statement. Atomic Energy 
Control Board, Ottawa, ON (Canada). Aug 1988. 16p. (In English, 
French). Order Number DE91642751. Source: OSTI; NTIS (US 
Sales Only); INIS. 

French version included. Regulatory document R-90. 

This Regulatory Policy Statement describes the policy of the 
Atomic Energy Control Board (AECB) on the decommissioning of 
those facilities defined as nuclear facilities in the Atomic Energy 
Control (AEC) Regulations. It is intended as a formal statement, 
primarily for the information of licensees, or potential licensees, of 
the regulatory process and requirements generally applicable to the 
decommissioning of nuclear facilities licensed and regulated by the 
AECB pursuant to the authority of the AEC Act and Regulations. 


26797 (NUREG-—0304-Vol.16-No.1) Regulatory and technical 
reports (abstract index journal): Compilation for first quarter 
1991, January—March 1991: Volume 16, No. 1. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Jun 1991. 38p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors; proceedings of confer- 
ences and workshops; as well as international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 


26798 (NUREG—0327-Rev.5) Owners of nuclear power 
plants: Revision 5. Wood, R.S. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion. Jul 1991. 31p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report indicates percentage ownership of commercial nu- 
clear power plants by utility companies. The report includes all 
plants operating, under construction, docketed for NRC safety and 
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environmental reviews. or under NRC antitrust review, but does not 
include those plants announced but not yet under review or those 
plants formally cancelled. Part 1 of the report lists plants alphabeti- 
cally with their associated applicants or licensees and percentage 
ownership. Part 2 lists applicants or licensees alphabetically with 
their associated plants and percentage ownership. Part 1 also indi- 
cates which plants have received operating licenses (OLS). 


26799 (NUREG—0540-Vol.13-No.5) Title list of documents 
made publicly available May 1-31, 1991: Volume 13, No. 5. Nu- 
clear Regulatory Commission, Washington, DC (United States) 
Div. of Freedom of Information and Publications Services. Jul 
1991. 332p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS: INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed materiai 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate Source, 
Report Number, and Cross Reference to Principal Documents. 


26800 (NUREG—0750-Vol.33-Index1) Indexes to Nuclear 
Regulatory Commission issuances, January-March 1991: Vol- 
ume 33, Index 1. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. Jun 1991. 43p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Digests and indexes for Issuances of the Commission (CLI), the 
Atomic Safety and Licensing Appeal Panel (ALAB), the Atomic 
Safety and Licensing Board Panel (LBP), the Administrative Law 
Judge (ALJ), the Directors’ Decisions (DD), and the Denials of Pe- 
titions for Rulemaking are presented in this document. These 
digests and indexes are intended to serve as a guide to the is- 
suances. These information elements are displayed in one or more 
of five separate formats arranged as follows: case name index, di- 
gests and headers, logical citations index, subject index and facility 
index. 


26801 (NUREG—1377-Rev.2) NRC Research Program on 
Plant Aging: Listing and summaries of reports issued through 
June 1991: Revision 2. Kondic, N.N.; Hill, E.L. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering. 
Jul 1991. 88p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The US Nuclear Regulatory Commission is conducting the 
Nuclear Plant Aging Research (NPAR) Program. This is a compre- 
hensive hardware-oriented engineering research program focused 
on understanding the aging mechanisms of components and sys- 
tems in nuclear power plants. The NPAR program also focuses on 
methods for simulating and monitoring the aging-related degrada- 
tion of these components and systems. In addition, it provides 
recommendations for effective maintenance to manage aging and 
for the implementation of the research results in the regulatory 
process. This document contains a listing and index of reports gen- 
erated in the NPAR Program that were issued through June 1991 
and summaries of those reports. Each summary describes the ele- 
ments of the research covered in the report and outlines the 
significant results. For the convenience of the user, the reports are 
indexed by personal author, corporate author, and subject. 102 
rets. 


26802 (NUREG/CR-2000-Vol.10-No.5) Licensee Event Re- 
port (LER) compilation for month of May 1991: Volume 10, No. 
5. Nuclear Regulatory Commission, Washington, DC (United 
States). Office for Analysis and Evaluation of Operational Data; 
Oak Ridge National Lab., TN (United States). Jun 1991. 90p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ORNL/NSIC— 
200-Vol.10-No.5). Source: OSTI; NTIS; INIS. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
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which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event reports. for 
those events occurring on and after January 1, 1984. LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 - 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26. 1983. NUREG-1022., 
Licensee Event report system — Description of systems and Guide- 
lines for reporting. provides supporting guidance and information 
on the revised LER rule. 


26803 (REG/G-5.66) Access authorization program for nu- 
clear power plants. Nuclear Regulatory Commission. Washington, 
DC (United States). Office of Nuclear Regulatory Research. Jun 
1991. 27p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS: INIS; GPO. 

In 10 CFR part 73, “Physical Protection of Plants and Materials, 
” Section 73.56, “Personnel Access Authorization Requirements for 
Nuclear Power Plants,” requires a licensee to establish and imple- 
ment a program, as a part of this Physical Security Plan, for 
granting unescorted access to protected and vital areas of a 
nuclear power plant. The program objective is to provide high as- 
surance that individuals granted unescorted access are trustworthy 
and reliable and do not constitute an unreasonable risk to public 
health and safety, including the potential to commit radiological 
sabotage. This regulatory guide provides an approach acceptable 
to the NRC staff by which the licensee can meet the requirements 
of 10 CFR 73.56 for an access authorization program. The “indus- 
try Guidelines for Nuclear Power Plant Access Authorization 
Programs” (NUMARC 89-01. August 1989, hereafter referred to as 
“the Guidelines”) were prepared by the Nuclear Management Re- 
sources Council (NUMARC). The Guidelines meet the intent and 
substance of the rule except in a few areas in which the rule ex- 
plicitly differs from the Guidelines. The Guidelines are provided as 
an Appendix to this regulatory guide. 
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Refer also to citation(s) 26570, 26586, 26706, 26746, 26749, 
26794, 27071, 27267, 27294, 29481 


26804 (INIS-BR-2484) General directives in the planning of 
the nuclear sector in Brazil. Carvalho, J.F. de (Companhia Ener- 
getica de Sao Paulo, SP (Brazil)). Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de 
Pos-graduacao de Engenharia. 1990 6p. (In Portuguese). (CONF- 
9011219-: 5. Brazilian congress of energy, Rio de Janeiro (Brazil), 
6-9 Nov 1990). Order Number DE91640729. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Due mostly to the use of radio-isotopes in activities such as 
medicine, industry, agriculture and scientific research, notable 
progress has been made in recent decades in industrial and 
agricultural production, as well as in the prolongation of life ex- 
pectancy, in practically every part of the world. Moreover, since 
1948, nuclear reactors have been in commercial operation for the 
generation of electrical energy which has enabled countries such 
as France, Belgium, Japan and others to continue to benefit from 
large scale use of electricity. The employment of radio-isotopes, 
however, and the operation of nuclear power stations is dependent 
upon a complex cycle of activities, ranging from the mining and 
processing of uranium minerals to the final disposal of radio-active 
waste. The present work traces some directives which should be 
followed in the planning of the nuclear sector and illustrates the 
principal benefits and responsabilities arising out of the use of 
radio-isotopes and of nuclear generation of electrical power, at 
short, medium and long term. (author). 


26805 (INIS-BR-2634) Integration of a nuclear power plant 
in electrical systems, alternative programs, optimization. 
Souza, J.A.M. de. Comissao Nacional de Energia Nuclear (CNEN), 


186 ERA Vol. 16, No. 10 


Rio de Janeiro, RJ (Brazil). [1991] 36p. (in Portuguese). Order 
Number DE91640731. Source: OSTI: NTIS (US Sales Only): INIS. 

The problem of integration of a nuclear power plants in a electri- 
cal power system, to support the power demand of the system, and 
mainly also support the power demand at the critical period. |.E.. 
peak demands. is analysed. The factors considered in this analysis 
are: the demand structure of the region, the availability of others 
power plants in the electrical net and the capacity factor. (author). 


26806 (INIS-mf-12832, pp. 41-47) Physics and economic 
aspects of the recycle of LWR uranium in LWR and CANDU. 
Slater. J.B. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.): Griffiths, J. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1984. 132p. (CONF-840613—: 
24. annual international conference of the Canadian Nuclear Asso- 
ciation and the 5. annual conference of the Canadian Nuclear 
Society. Saskatoon (Canada), 3-6 Jun 1984). In Proceedings of the 
Canadian Nuclear Society fifth annual conference. Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only): INIS. 

Discharged fuel from light water reactors contains uranium with 
U-235 enrichment of between 0.7 and 0.95 wt%. This uranium. af- 
ter separation and refabrication, can be used in CANDU or, after 
separation, re-enrichment and refabrication, in a light water reactor. 
The physics and economic implications of utilizing this uranium in 
these reactor systems is examined. 


26807 (INIS-mf-12866, pp. 59-71) Energy in the European 
Community: The growing contribution of nuclear. Audiand, C. 
(Commission of the European Communities, Brussels (Belgium). 
Committee on Energy, Research and Technology). Canadian 
Nuclear Association, Toronto, ON (Canada). 1985. 223p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Association 25th annual con- 
ference: Strategic opportunities for growth. Order Number 
DE91639626. Source: OSTI; NTIS (US Sales Only): INIS. 

The European Community already relies more heavily on nuclear 
power for its energy supply than any other industrialized region. 
The public image of nuclear is fairly good in Europe, but the indus- 
try needs both to keep explaining its advantages and to ensure 
continued attention to reactor safety and waste management. The 
need for nuclear energy has prompted the emergence of a com- 
prehensive nuclear industry in the Community. Non-proliferation 
issues have an important impact on international nuclear relations. 
The nuclear non-proliferation credentials of the Community are ex- 
cellent, and other countries can have full confidence in them. 
Europe needs to be sure of its nuclear suppliers. The new agree- 
ment with Canada is particularly important. allowing one to look 
forward to years of growing cooperation between the Community 
and Canada. 


26808 (INIS-mf—12866, pp. 93-98) Capital-intensive reactors 
in capital-short countries. Lewand, S.J. (Chase Manhattan Bank, 
New York (USA)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1985. 223p. (CONF-8506403-—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Association 25th annual conference: Strategic opportunities for 
growth. Order Number DE91639626. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The most prominent of the capital-short countries is probably the 
United States, at least when it comes to building new electrical 
generating capacity. Investors are disenchanted with nuclear power 
after a number of regulatory fiascos. At a cost of $3000 to $5000 
per kilowatt, utilities need to raise too much capital to build large 
nuclear power plants. The cost of smaller plants relate more 
directly to the financial ability of the utility to sustain the risk of con- 
struction. Through the benefits of standardization and shorter lead 
time will be able to satisfy the problems arising from fluctuations in 
demand and could provide incremental power in smaller quantities 
so that utilities are not confronted with rate shock issues, regula- 
tory and political reassessments, and the like. New methods of 
financing power plants in developing countries, structural changes 
in financial contracts, and increased government support to reas- 
sure investors should improve the chances that nuclear power 
remains a viable option. 





26809 (INIS-mf-12866, pp. 149-177) The future - a utility's 
view. Campbell, P.G. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1985. 223p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Association 25th 
annual conference: Strategic opportunities for growth. Order Num- 
ber DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

Over the past two decades, careful attention to and concern for 
energy matters have become prominent features of life in most 
western industrialized nations. While energy-related issues have in- 
creasingly affected every sector of society, obviously, the major 
impacts have been felt by those involved in the energy field, and 
none more so than those in the electric utility business. This paper 
will look at some of the more crucial aspects of the energy situation 
in Canada, focussing mainly on the future role and place of elec- 
tricity as seen from the perspective of one of its major suppliers, 
Ontario Hydro, in the hope that this will be somewhat representa- 
tive of the kinds of issues being faced by electric utilities. 


26810 (INIS-mf-12866, pp. 189-195) Long-term decisions 
for nuclear industry success. Dickout, H.C. (Canadian General 
Electric Co. Ltd., Toronto, ON (Canada)). Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada). 1985. 223p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Association 25th annual conference: Strate- 
gic opportunities for growth. Order Number DE91639626. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Canadian nuclear industry must restructure itself to weather 
the coming slow period without losing its expertise and technology. 
CANDU systems need one program manager and constructor, ef- 
fective and competitive financing, and ongoing government support 
for R and D. 


26811 (INIS-mf—12866, pp. 206-212) The benefits of nuclear 
power to the United Kingdom. Allen, A.M. (UKAEA Headquar- 
ters, London (UK)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1985. 223p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). in Proceedings of the Canadian Nuclear 
Association 25th annual conference: Strategic opportunities for 
growth. Order Number DE91639626. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Nuclear power has contributed electricity to the British grid since 
Calder Hall was commissioned in 1956. Magnox stations are ex- 
pected to achieve operational lives of at least 30 years. They have 
been followed by the Advanced Gas Reactors, and approval for a 
PWR plant at Sizewell is being sought. Efforts are being made to 
develop a cost-effective fast reactor and associated fuel cycle. The 
nuclear power program has resulted in significant cost savings and 
has supplied the energy equivalent of 1 billion pounds of oil. The 
British nuclear industry also carries on significant international busi- 
ness. However, economic realities have contributed to the fact that 
the optimistic expectations of the 1960s have not been fulfilled. 


26812 (INIS-mf—12870, pp. 9.10-9.14) Cost and benefits of 
nuclear reactor regulation in Canada. Harvie, J.D. (Atomic En- 
ergy Control Board, Ottawa, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 6938p. (CONF-8506403-—: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes information on costs associated with 
regulation of nuclear power reactors in Canada. The AECB per- 
spective on the benefits of such regulation, both to the public and 
to the nuclear industry itself, is presented. 


26813 (INIS-mf—12871, pp. 145-153) Nuclear power - looking 
ahead. Mooradian, A.J. (Atomic Energy of Canada Ltd., Ottawa, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 246p. (CONF-8705187-: 37. Canadian chemical engineering 
conference (Canadian engineering centennial convention), Montreal 
(Canada), 18-22 May 1987). In Proceedings of the nuclear power 
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and fusion programs of the Canadian Nuclear Society. Order 
Number DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

The concept of a civilized world society is dependent on an ade- 
quate energy supply. At the moment, we are critically dependent 
on fossil fuels (especially oil), the supply of which is already show- 
ing signs of constraint. It is clear that the energy mix of the next 50 
years and beyond will have to be markedly different than that 
which characterized the last two decades. This paper examines the 
nuclear options and credible future developments and identifies 
those which are likely to form an important part of the energy mix 
of the future. Of the very few options available, the CANDU con- 
cept has all of the characteristics necessary to make a significant 
contribution. 


26814 (INIS-mf—12928) Nuclear power in New Brunswick. 
O'Connor, A.J. New Brunswick Electric Power Commission, Fred- 
ericton, NB (Canada). Jun 1984 15p. (CONF-840613-: 24. annual 
international conference of the Canadian Nuclear Association and 
the 5. annual conference of the Canadian Nuclear Society, Saska- 
toon (Canada), 3-6 Jun 1984). Order Number DE91642719. 
Source: OSTI; NTIS (US Sales Only); INIS. 

New Brunswick Power is a medium-utility with gross production 
for the past fiscal year for domestic and external sales of about 16.5 
billion kilowatt hours. Of this figure 33.5% was supplied through 
nuclear generation. The financial risks involved with the production 
of the Point Lepreau nuclear generating station were discussed. 
Further, questions of assurances given for schedule and cost, |i- 
cencing, and long-term plant performance of the Point Lepreau no. 
2 unit were addressed. These were discussed with particular em- 
phasis on the competition for the New England market. 
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26815 (ECN—1987) Netherlands Energy Research Founde- 
tion Annual Report 1987. Netherlands Energy Research 
Foundation, Petten (Netherlands). Jun 1988. 52p. (in Dutch). Order 
Number DE91640426. Source: OSTI; NTIS (US Sales Only); INIS. 

This Annual Report includes a brief survey of the nuclear re- 
search activities of the Netherlands Energy Research Center 
(ECN) in Petten during 1987. They cover the following subjects: 
reactor safety, processing, storage and disposal of radioactive 
waste, advanced nuclear reactors, radiation protection, nuclear 
analysis, and contributions to the European thermonuciear-fusion 
research. (H.W.). 20 figs.; 18 fotos; 1 tab. 


26816 (ECN-1988) ECN, energy innovation Annual Report 
1988. Netherlands Energy Research Foundation, Petten (Nether- 
lands). Jun 1989. 67p. (In Dutch). Order Number DE91640427. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ECN = Netherlands Energy Research Foundation. 

This Annual Report includes a brief survey of the nuclear re- 
search activities of the Netherlands Energy Research Center 
(ECN) in Petten during 1988. They cover the following subjects: 
reactor safety, processing, storage and disposal of radioactive 
waste, advanced nuclear reactors, radiation protection, nuclear 
analysis, and contributions to the European thermonuclear-fusion 
research. (H.W.). 22 figs.; 32 fotos; 1 tab. 


26817 (INIS-mf-12911) Proceedings of the Canadian Nu- 
clear Society 7. annual conference. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986 321p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This conference had as its major topics of coverage: fuel and 
fuel channel materials, reactor physics and radiation, safety and 
the environment, fusion, thermohydraulics, economic and social is- 
sues and operations. 


2201 Theory and Calculation 


Refer also to citation(s) 25843, 26555, 26780, 26928, 29151, 
29528, 29531 
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26818 (AECL-9564) Validation of WIMS with ENDF/B-V 
data for pin-cell lattices. Donnelly, J.V. Atomic Energy of Canada 
Ltd.. Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. 1988. 61p. Order Number DE91642403. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Atomic Energy of Canada Limited (AECL) version of the 
lattice cell code WIMS has been validated for pin-cell lattice calcu- 
lation using ENDF/B-V nuclear data. In the evaluation, the 
resonance treatment in WIMS was determined to be sufficiently ac- 
curate for the configurations of current interest within AECL. in the 
analysis of thermal benchmark lattices, WIMS was found to be in 
good agreement with experiment and more rigorous calculations. 
25 refs. 


26819 (DOE/ER/13034-T1) The effects of fluid particle in- 
teractions on intertacial transfer and flow structure: Progress 
report, September 30, 1990—April 30, 1991. Reyes, J.N. Jr.; Lafi, 
A. Oregon State Univ., Corvallis, OR (United States). Dept. of 
Nuclear Engineering. [1991]. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG07-90ER13034. Order 
Number DE91016409. Source: OSTI; NTIS: GPO Dep 
Advancements in computer technology may permit the next gen- 
eration of reactor thermal hydraulic analysis codes to implement 
highly detailed statistical approaches for the treatment of fluid parti- 
cle distributions. This may significantly improve the code’s ability to 
predict interfacial transfer processes. On September 30, 1990 a 
program was initiated at Oregon State University to compile a set 
of fundamental models for fluid particle coalescence and breakage 
frequencies for incorporation into a statistically based (Population 
Balance Approach or Statistical Monte Carlo Approach) two-phase 
thermal hydraulics code. This report describes the progress 
achieved during the first seven months of the project. This report 
briefly describes the general framework into which the fluid particle 
interaction models can be incorporated. Also presented is an 
overview of the types of phenomenological models that have been 
identified as the result of a literature survey. The project objectives 
complement a research program at INEL aimed at developing an 
advanced two-phase flow computer code. The project overview 
presented at the annual DOE- OER review meeting at Savannah 
River Laboratory on April 22-24, 1991 is included. 4 refs., 3 figs. 


26820 (INIS-BR-2640) Burn-up physics in a coupled 
Hammer-Technion/Cinder-2 system and ENDF/B-V aggregate 
fission product thermal cross section validation. Santos, A. 
dos. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1990 9p. Order Number DE91640550. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The new methodology developed in this work has the following 
purposes: a) to implement a burnup capability into the HAMMER- 
TECHNION/9/computer code by using the CINDER-2/10/computer 
code to perform the transmutation analysis for the actinides and 
fission products; b) to implement a reduced version of the 
CINDER-2 fission product chain structure to treat explicity nearly 
99% of all original CINDER-2 fission product absorption in a typical 
PWR unit cell; c) to treat the effect of the fission product neutron 
absorption in an unit cell in a multigroup basis; d) to develop a ten- 
tative validation procedure for the ENOF/C-V stable and long-lived 
fission product nuclear data based on the available experimental 
data/11-14/. The analysis will be performed by using the reduce 
chain in the coupled system CINDER-2 to generate the time de- 
pendent effective four group cross sections for actinides and fission 
products and CINDER-2 to perform the complete transmutation 
analysis with its built-in chain structure. (author). 


26821 (INIS-mf—12868(v.1,2), pp. 223-242) Kinetic modeling 
tor on-line advanced plant simulator (OLAPS). Samuels, J. 
(Oregon State Univ., Corvallis, OR (USA). Dept. of Nuclear Engi- 
neering); Kaya, S.; Anghaie, S. Canadian Nuclear Society, Toronto, 
ON (Canada); American Nuclear Society, Chicago, IL (United 
States). Oct 1986. 950p. (CONF-861035-: 2. international meeting 
on simulation methods in nuclear engineering, Montreal (Canada), 
14-16 Oct 1986). In Proceedings of the 2. international conference 
on simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

A number of reactor kinetics models have been selected for 
evaluation and possible use in an on-line advanced PWR plant 
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simulator currently under development at Oregon State University. 
The selected kinetics models include: the one-dimensional space- 
and time-dependent diffusion equation, modal expansion approxi- 
mation methods, nodal approximation methods, and the regionwise 
point reactor kinetics (RWPRK) method. Evaluation of these mod- 
els has been based on two major requirements: computational 
speed and accuracy. These requirements are pivotal to the devel- 
opment of the on-line advanced plant simulator which is expected 
to primarily solve a series of thermal hydraulics equations in a 
large number of computational nodes with a speed faster than the 
real time of the transient events. Solution of the one-dimensional 
space- and time-dependent diffusion equation requires a very 
lengthy and time consuming process to determine the spectrum av- 
eraged neutron cross sections at different reactor regions. The use 
of modal expansion approximation methods is impractical because 
of the difficulty in choosing proper shape and weighting functions. 
The primary difficulty which rules out the use of the nodal approxi- 
mation method is determination of the coupling coefficients. 
However, if the rate of change of neutrons streaming into each 
nodal region is slow, the coupling coefficients can be set to zero 
and arrive at the regionwise point reactor kinetics equations. Per- 
formance of the RWPRK method in prediction of reactor axial 
power distributions during a variety of normal and abnormal opera- 
tional transients is assessed. The transient events which have 
been chosen for this analysis are: a partial loss of flow: a control 
rod ejection event and unplanned increase and decrease in core 
coolant inlet temperature for PWR systems; and a pressure in- 
crease transient for BWR systems. (Abstract Truncated) 


26822 (INIS-mf—12868(v.1,2), pp. 257-277) TRIVAC: a model 
diffusion code for fuel management and design applications. 
Hebert, A. (Ecole Polytechnique, Montreal, PQ (Canada)). Cana- 
dian Nuclear Society, Toronto, ON (Canada); American Nuclear 
Society, Chicago, IL (United States). Oct 1986. 950p. (CONF- 
861035—-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new three dimensional neutron diffusion code named TRIVAC 
was set up using advanced discretization algorithms and improved 
iteration strategies. The two variable order discretization algorithms 
used in TRIVAC are based respectively on the variational and 
nodal collocation techniques. These algorithms produce recon- 
structible solutions which are upper and lower limits of the exact 
solution. The eigenvalue matrix system is solved using an ADI pre- 
conditioning of the power method in conjunction with a symmetric 
variational acceleration technique. Validation results are reported 
for the IAEA two- and three-dimensional benchmarks and for a 
two-dimensional PWR. 


26823 (INIS-mf—12868(v.1,2), pp. 278-304) Semi-analytical 
and empirical methods tor local reactor reactivity estimation. 
Muzumdar, A.P. (Ontario Hydro, Toronto, ON (Canada)); Bonalumi, 
R.A.; Andrews, D.G. Canadian Nuclear Society, Toronto, ON 
(Canada); American Nuclear Society, Chicago, IL (United States). 
Oct 1986. 950p. (CONF-861035—: 2. international meeting on sim- 
ulation methods in nuclear engineering, Montreal (Canada), 14-16 
Oct 1986). In Proceedings of the 2. international conference on 
simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

A computer code has been developed to solve by Chernick’s 
quadrature method the one-dimensional, one-group, non-linear, 
neutron diffusion equation for a nuclear reactor in order to deter- 
mine the axial distribution of neutron flux when the latter is 
assumed symmetrical with respect to the reactor centre-plane, with 
the reactivity expressible as a function of the neutron flux, with 
flux-dependent feedback and with significant fissile-fuel depletion. 
The algorithm of the code is simple and has no instability prob- 
lems, and the code itself is easy to use, inexpensive to run, and is 
sufficiently comprehensive for investigating a variety of situations 
for which no analytical solution appears to exist. In general, the re- 
sults compare favourably with those produced by a different route 
by another research group. The code has been used to provide 
‘benchmark’ data to test out a number of simplified and empirical 





procedures for fast treatment of selected potential design cases 
One such empirical correlation which has been tested assumes the 
reactivity to be a quadratic function of the neutron flux. The rele- 
vant burnup parameters are assumed to be third-order functions of 
the basic reactor parameters. These empirical correlations are also 
easy to use and computer time and cost can be further reduced. 
The empirical correlations can with advantage be applied both to 
light-water reactors (LWRs) and to thorium reactors. 


26824 (INIS-mf—12868(v.1,2), pp. 305-316) Producing three 
dimensional nodal coupling coefficients for a training simula- 
tor. Derrick, E.G. (Ontario Hydro, Toronto, ON (Canada)); 
Guardalben, G.V.; Wight, A.L. Canadian Nuclear Society, Toronto, 
ON (Canada); American Nuclear Society, Chicago, IL (United 
States). Oct 1986. 950p. (CONF-861035-: 2. international meeting 
on simulation methods in nuclear engineering, Montreal (Canada), 
14-16 Oct 1986). In Proceedings of the 2. international conference 
on simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Saies Only); INIS. 

A full scope simulator for reactor operator training requires a 
neutron kinetics model which is simple and fast enough to run in 
real time, but accurate enough that the trainee is unaware of differ- 
ences between a simulated transient and one in the real plant. A 
space-time reactor kinetics model has been developed for this pur- 
pose using Avery’s coupled reactor kinetics approach. This model 
describes the kinetics of large regions of the reactor, called nodes, 
with point-kinetics-like equations. The interaction among nodes is 
described by coupling coefficients. These coupling coefficients are 
computed by solving the diffusion equation by finite difference 
methods in three dimensions and one or two neutron energy 
groups. This paper describes the calculation of coupling coeffi- 
cients for use in light water reactors of both the pressurized (PWR) 
and boiling (BWR) designs. 


26825 (INIS-mf-12868(v.1,2), pp. 654-661) Adapting reactor- 
physics computer codes to microcomputers. Rouben, B. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Brunner, K.S.; Jenkins, D.A. Canadian Nu- 
clear Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035-: 2. 
international meeting on simulation methods in nuclear engineer- 
ing, Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In order to assess the potential of micro/minicomputers in the 
realm of reactor physics calculations, some physics programs have 
been adapted to run on an IBM-PC/AT with one megabyte of cen- 
tral memory and a 20-megabyte hard disk. Results obtained are 
considered quite positive. For example, typical MULTICELL calcu- 
lations have been achieved with a calculational speed (in the usual 
one-group option) of about 7.5 s/iteration. Total run times for a 
MULTICELL calculation are of the order of one hour on the PC/AT. 
Inherent machine speed can be enhanced with mathematical co- 
processors. Computing times are expected to be about a factor of 
ten smaller on the personal workstations such as the APOLLO. 


26826 (INIS-mf-12870, pp. 14.10-14.15) Progress in the 
development of WIMS at Chalk River. Donnelly, J.V. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

WIMS is a multigroup lattice code originally developed by the 
UKAEA (Winfrith) in the middle 1960's. This paper reviews the 
developments that have been made in the code at Chalk River Nu- 
clear Laboratories, the increasingly wide range of applications in 
which it is being used and the recent use of nuclear data from 
ENDF/B-V in WIMS. 


26827 (IWGGCR-24, pp. 86-92) Automated differentiation 
of computer models for sensitivity analysis. Worley, B.A. (Oak 
Ridge National Lab., TN (USA)). International Atomic Energy 
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Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. Apr 1991. (CONF-9005187-: Specialists meeting 
on uncertainties in physics calculations for gas-cooled reactor 
cores, Villigen (Switzerland), 9-11 May 1990). In Uncertainties in 
physics calculations for gas cooled reactor cores: Proceedings of a 
specialist's meeting held in Villigen, Switzerland, 9-11 May 1990. 
149p. Order Number DE91639218. Source: OSTI; NTIS (US Sales 
Only): INIS. 

Sensitivity analysis of reactor physics computer models is an 
established discipline after more than twenty years of active devel- 
opment of generalized perturbations theory based on direct and 
adjoint methods. Many reactor physics models have been en- 
hanced to solve for sensitivities of model results to model data. 
The calculated sensitivities are usually normalized first derivatives, 
although some codes are capable of solving for higher-order sensi- 
tivities. The purpose of this paper is to report on the development 
and application of the GRESS system for automating the imple- 
mentation of the direct and adjoint techniques into existing 
FORTRAN computer codes. The GRESS system was developed at 
ORNL to eliminate the costly man-power intensive effort required to 
implement the direct and adjoint techniques into already-existing 
FORTRAN codes. GRESS has been successfully tested for a num- 
ber of codes over a wide range of applications and presently 
operates on VAX machines under both VMS and UNIX operating 
systems. (author). 9 refs, 1 tab. 


26828 (LA-UR-91-2081) Intrinsic neutron source strengths 
in uranium solutions. Anderson, R.E.; Robba, A.A.; Seale, R.L.; 
Rutherford, D.A.; Butterfield, K.B.; Brunson, G.S. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-910993-—11: International conference on nuclear 
criticality (ICNC) safety, Oxford (United Kingdom), 9-13 Sep 1991). 
Order Number DE91016091. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron production rates for 5% enriched uranyl fluoride and 
93% uranyl nitrate solutions have been measured using a high- 
efficiency neutron well counter. Measurements were made for both 
solution types as a function of sample volume. These results were 
extrapolated to zero sample volume to eliminate sample size ef- 
fects, such as multiplication and absorption. For the 5% enriched 
uranyl fluoride solution, a neutron production rate of 0.0414 + 
0.0041 n/s/ml was measured; for the 93% enriched uranyl nitrate 
solution, a neutron production rate of 0.0232 + 0.0023 n/s/mi was 
measured. The biggest uncertainty is in measuring the detector ef- 
ficiency, and further work on this aspect of the experiment is 
planned. Calculations for the neutron production rates based on 
measured thick-target (alpha, n) production rates and shown alpha 
stopping powers are in reasonable agreement with the data for the 
uranyl nitrate solution, but are in poor agreement with the data for 
the uranyl fluoride solution. 8 refs., 7 figs., 5 tabs. 


26829 (UJV—9197-R) Application of new gadolinium group 
cross sections in WIMS-D4 burn-up calculations. Holubar, A. 
Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia). Oct 
1990. 36p. Order Number DES1641286. Source: OSTI; NTIS (US 
Sales Only); INIS. 

ENDF/B-IV and ENDF/B-V! data for gadolinium isotopes are 
used to generate group constants for the WIMS library. New data 
performance is compared with that of data in the original WIMS li- 
brary (1975) in benchmark burnup calculations modeling the cell 
and the supercell of a PWR. New group constants are generated 
with FEDGROUP-R program. Resonance self-shielding of cross 
sections is taken into account for the individual isotopes while mu- 
tual shielding effects are not considered. (author). 27 figs., 15 
tabs., 19 refs. 


2202 Components and Accessories 


Refer also to citation(s) 26483, 26801, 26851, 26933, 26935, 
26943, 26946, 26950, 26951, 26952, 26956, 27204, 27210, 27776, 
29524, 29525, 29535, 29536 


26830 (AECL-9724) Steam generator tube performance. 


Experience with water-cooled nuclear power reactors during 
1985. Tatone, O.S.; Tapping, R.L. Atomic Energy of Canada Ltd., 
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Chalk River. ON (Canada). Chalk River Nuclear Labs. Dec 1988. 
81p. Order Number DE91642404. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The performance of steam generator tubes at water-cooled reac- 
tors during 1985 has been reviewed. Seventy-three of 168 reactors 
in the survey experienced tube degradation sufficient for the tubes 
to be plugged. The number of tubes plugged was 6837 or 0.28% 
of those in service. The leading cause of tube failure was stress 
corrosion cracking from the primary side. Stress corrosion cracking 
or intergranular attack from the secondary side and pitting were 
also major causes of tube failure. Unlike most previous years, fret- 
ting was a substantial problem at some reactors. Overall, corrosion 
continued to account for more than 80% of the defects. 20 refs. 


26831 (AECL-10075) Shell-and-tube heat exchanger selec- 
tion aid. Lupton, L.R.: Basso, R.AJ. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Nov 
1989. 12p. (CONF-8905383-: International symposium for demon- 
strating of expert systems applications to the power industry, 
Montreal (Canada), 7-12 May 1989). Order Number DE91639701. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A prototype has been developed to investigate the feasibility of 
using expert systems to aid junior process system designers with 
the selection of components for shell-and-tube heat exchangers. 
The selection criteria for heat exchanger design were based on 
process, environmental and administrative constraints. The system 
was developed using EXSYS and consists of approximately 140 
rules. This paper describes the development process and the 
lessons learned. 


26832 (BNL-NUREG-46443) Analyses of component degra- 
dation to evaluate maintenance effectiveness and aging 
effects. Samanta, P.K. (Brookhaven National Lab., Upton, NY 
(United States)); Hsu, F.; Subudhi, M.; Vesely, W.E. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 9p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (CONF-910831-5: 15. biennial 
conference on reactor operating experience: international confer- 
ence on nuclear power plant operations, Bellevue, WA (United 
States), 11-14 Aug 1991). Order Number DE91016909. Source: 
OSTI; NTIS: INIS; GPO Dep. 

This paper describes degradation modeling, an approach for an- 
alyzing degradation and failure of components to understand the 
aging process of components. As used in our study, degradation 
modeling is the analysis of information on degradation of compo- 
nents for developing models of the degradation process and its 
implications. This modeling focuses on the analysis of the times of 
degradations of components, to model how the rate of degradation 
changes with the age of the component. With this methodology we 
also determine the effectiveness of maintenance as applicable to 
aging evaluations. The specific applications which are performed 
show quantitative models of degradation rates of components and 
failure rates of components from plant-specific data. The statistical 
techniques allow aging trends to be identified in the degradation 
data and in the failure data. Initial estimates of the effectiveness of 
maintenance in limiting degradations from becoming failures are 
developed. These results are important first steps in degradation 
modeling, and show that degradation can be modeled to identify 
aging trends. 2 refs., 8 figs., 1 tab. 


26833 (CONF-9109110-2) GOOSE, a generalized object- 
oriented simulation environment for developing and testing 
reactor models and control strategies. Ford, C.E. (Oak Ridge 
National Lab., TN (United States)); March-Leuba, C.; Guimaraes, 
L.; Ugolini, D. Oak Ridge National Lab., TN (United States). [1991]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From International conference on fron- 
tiers in innovative computing for the nuclear industry; Jackson, WY 
(United States); 15-18 Sep 1991. Order Number DE91016772. 
Source: OSTI; NTIS; GPO Dep. 

GOOSE, prototype software for a fully interactive, object-oriented 
simulation environment, is being developed as part of the Ad- 
vanced Controls Program at Oak Ridge National Laboratory. 
Dynamic models may easily be constructed and tested; fully inter- 
active capabilities allow the user to alter model parameters and 
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complexity without recompilation. This environment provides ac- 
cess to powerful tools, such as numerical integration packages, 
graphical displays, and online help. Portability has bee an impor- 
tant design goal: the system was written in Objective-C in order to 
run on a wide variety of computers and operating systems, includ- 
ing UNIX workstations and personnel computers. A detailed library 
of nuclear reactor components, currently under development, will 
also be described. 5 refs., 4 figs. 


26834 (EUR-13172) The analysis of the functional role of 
man and machine in the control of a notional auxiliary feedwa- 
ter system. Cacciabue, P.C. (Commission of the European 
Communities, Ispra (IT). Joint Research Centre); Codazzi, A.; 
Decortis, F. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 43p. Source: OSTI; NTIS (US Sales 
Only). 

We will describe here the simulation of a moderately complex 
plant, i.e. the Auxiliary Feedwater System (AFWS) of a nuclear 
power plant, which has been developed for interacting with a cog- 
nitive model of operator in a simulation framework of man-machine 
system studies as well as with an external operator for verifying 
and validating the hypotheses of the theoretical model by experi- 
mental studies. In order to develop such simulation, which must be 
very flexible for satisfying the needs of interaction with an operator 
as well as with a cognitive model, a number of special conditions 
have been respected: the model of functional behaviour of the sys- 
tem has been extended to include the logic of control mechanisms, 
i.e. components, indicators and actuators; the control tasks for a 
number of sequences has been developed; the robustness of phys- 
ical model has been tested in whole possible configuration of the 
plant; and finally, the interface of the simulation with the model for 
dynamic failures of components has also been granted. In this pa- 
per, these aspects of the deterministic model of the AFWS will be 
firstly presented in detail. Then, the interface of the plant simulation 
with an external user or with the cognitive model of the operator will 
be described focusing on the analysis of the control task. Finally, 
we will attempt to integrate our approach in an overall framework 
of taxonomy for studying human actions in complex work context. 


26835 (INFO-0288) Detection and mitigation of aging ef- 
fects of nuclear power plant components. Pachner, J. Atomic 
Energy Control Board, Ottawa, ON (Canada). Sep 1988. 27p. Order 
Number DE91642409. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the general principles of the methods for 
timely detection and mitigation of aging effects. These methods in- 
clude condition monitoring, failure trending, system reliability 
monitoring, predictive maintenance and scheduled maintenance. In 
addition, developments of existing detection and mitigation meth- 
ods needed to improve the capability for effective managing of 
nuclear power plant aging are discussed. 


26836 (INIS-mf-12832, pp. 23-29) The effect of tube size 
and length on the flooding phenomena and correlations in ver- 
tical two-phase counter current flow. Raman, R. (McMaster 
Univ., Hamilton, ON (Canada). Dept. of Engineering Physics); 
Chang, J.-S. Canadian Nuclear Society, Toronto, ON (Canada). 
1984. 132p. (CONF-840613-: 24. annual international conference 
of the Canadian Nuclear Association and the 5. annual conference 
of the Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 
1984). In Proceedings of the Canadian Nuclear Society fifth annual 
conference. Order Number DE91640583. Source: OSTI; NTIS 
(US Sales Only); INIS. 

One of the prominent problems in the safety analysis of water 
cooled reactors is the flooding phenomena in the event of an 
emergency core cooling system operation under the postulated 
loss-of-coolant accident. In this work the effect of tube size and 
length on the flooding phenomena in a vertical tube was experi- 
mentally studied for an adiabatic system. Three different flooding 
curves were identified. In the range studied, significant tube length 
effect was only observed in smaller tube sizes. For decreasing 
tube diameters, the system flooded at higher nondimensional gas 
velocities. The nondimensional pressure gradient also increased 
with decreasing tube diameter. Results obtained from the tube di- 
ameter range of 0.995 cm to 5.08 cm and tube length range of 
2.27 m to 3.58 meters are presented. 





26837 (INIS-mf-12832, pp. 30-33) The effect of scale on the 
behaviour of centrifugal pumps in steam-water flow. McGee 
G.R. iAtomic Energy of Canada Ltd.. Pinawa, MB (Canada) 
Whiteshell Nuclear Research Establishment): Ardron. K.H.: Hob- 
son. N. Canadian Nuclear Society, Toronto. ON (Canada). 1984 
132p. (CONF-840613—: 24. annual international conference of the 
Canadian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada). 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual confer- 
ence. Order Number DE91640583. Source: OSTI: NTIS (US 
Sales Only): INIS. 

To help identify the effect of scale on centrifugal pump perfor- 
mance in steam-water flow, a computer database containing data 
from five pump test series has been created. A total of 3777 test 
points are included. Evaluation of the test data for the normal oper- 
ating quadrant shows that the two-phase pump head follows the 
overall trend indicated by the widely used ANC correlation. How- 
ever, the void fraction at which the head degrades (ag) appears to 
increase strongly with impeller diameter (D) and specific speed 
(Ns), in a way not accounted for by the ANC model. This suggests 
that the ANC model may be inaccurate when applied to large-scale 
reactor pumps. A simple correlation for ayg in terms of N, and D is 
suggested. 


26838 (INIS-mf-12832, pp. 34-40) A stratified-flow model 
for centrifugal pump performance under two-phase flow condi- 
tions. Krishnan, V.S. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Currie, T. 
Canadian Nuclear Society, Toronto, ON (Canada). 1984. 132p. 
(CONF-840613-—: 24. annual international conference of the Cana- 
dian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual conter- 
ence. Order Number DE91640583. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A stratified-flow model has been developed to describe the 
steady-state operation of a centrifugal pump under forward rotation, 
forward two-phase flow conditions. The model assumes that under 
these conditions, the two-phase mixture becomes stratified, with 
the liquid flowing along the impeller blade pressure surfaces and 
along the outer periphery of the volute. Model predictions of the 
head are compared with new data obtained in air-water flow in a 
transparent test pump. Theory agrees favourably with experiment. 
The experimental observations also support the basic assumption 
of flow stratification in the pump. 


26839 (INIS-mf-12867, pp. 13.14-13.18) A parametric inves- 
tigation of critical heat flux in a vertical forced convective 
channel. Yin, S.T. (Institute of Nuclear Energy Research, TW 
(China)); Liu, TJ. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRITICAL HEAT FLUX/pressure depen- 
dence; FUEL CHANNELS 


26840 (INIS-mf-12867, pp. 18.1-18.2) Calculation of two- 
phase critical flow trom a long pipe. Slongo, C.R. (Ontario 
Hydro, Toronto, ON (Canada)); Kim, C.S.; Stambolich, J.Y. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403—: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. TWO-PHASE FLOW/ 
computerized simulation; B CODES; FLOW RATE; PIPES; PRES- 
SURE DROP; RUPTURES 


26841 (INIS-mf-12867, pp. 7.1-7.2) Survey of operating ex- 
perience with nuclear steam generator tubes. Tatone, O.S. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
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(Canada). 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OST!: NTIS (US Sales Only): INIS 

Short communication. STEAM GENERATORS/pertormance: 
CORROSION DENTING: FAILURES: PITTING CORROSION; 
PERFORMANCE; STRESS CORROSION: TUBES: WATER 
CHEMISTRY 


26842 (INIS-mf-12870. pp. 13.12-13.15) A study of natural 
circulation cooling using a flow visualization rig. Bowman, 
W.C. (Monserco Ltd.. Mississauga, ON (Canada)): Ferch, R.L.; 
Omar, A.M. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A flow visualization rig has been built at Monserco Ltd. to pro- 
vide visual insight into the thermalhydraulic phenomena which 
occur during single and two-phase thermosyphoning in a figure-of- 
eight heat transport loop. The sensitivity of natural circulation 
cooling to the number of heated channels, feeder geometry, chan- 
nel power and header size was examined to provide design assist 
information for scaling a high-pressure rig. 


26843 (INIS-mf—12870, pp. 13.24-13.32) A parametric inves- 
tigation of critical heat flux in a vertical forced convective 
channel. Yin, S.T. (inst. of Nuclear Energy Research, Lung-Tan, 
TW (China)); Liu, T.J. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403-—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental investigation of the parametric effects on CHF 
was conducted in a forced convective up-flow channel. Measure- 
ments were made using a 15.88 mm OD x 1.24 mm wall x 3568 
mm long uniformly heated tubular test section, covering the pres- 
sure range of 1.72 to 6.9 MPa, the mass flux range of 340 to 2500 
Kg/més and the inlet subcooling range of 10 to 160 degrees Cel- 
sius. The limiting quality phenomenon of CHF was consistently 
observed over a wide range of test conditions. The test data were 
compared with Hewitt, Bowring and Biasi correlations. Discussions 
were made with reference to the sensitivities of these correlations 
in response to the variation of test conditions. 


26844 (JAERI-M—91-013) DUCT-II and SHINE-Il : simple de- 
sign code for duct-streaming and skyshine. Hayashi, Katsumi 
(Hitachi Engineering Co. Ltd., Ibaraki (Japan)); Yamada, Kohbun; 
Shin, Kazuo; Masukawa, Fumihiro; Naito, Yoshitaka. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1991. 59p. (in Japan- 
ese). Order Number DE91522175. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Simple design codes DUCT-I| and SHINE-Il were developed. 
DUCT-II is a program for neutron and gamma-ray streaming from 
ducts and slits of shield. SHINE-Il is a program for neutron, sec- 
ondary gamma-ray and gamma-ray skyshine of nuclear facilities. 
Both codes were tested by various benchmark problems. Fairy 
good results were obtained and concluded that the codes are ap- 
plicable to design work. (author). 


26845 (NUREG/CR-5551) Two new NDT techniques for in- 
spection of containment welds beneath coatings: Final report, 
October 1989—March 1990. Fitzpatrick, G.L.; Thome, D.K. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Physical Research, Inc., Kirkland, WA (United States). 
Jun 1991. 35p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

Two new nondestructive testing methods were evaluated for in- 
spection of containment welds beneath coatings, including 
magneto-optic imaging and Hall effect measurements. Traditional 
inspection methods, including magnetic particle inspection, are un- 
satisfactory in the nuclear containment environment coatings must 
be removed to provide reliable results. This creates radioactive 
waste, potential airborne contamination, and prolonged radiation 
exposure to inspection personnel. The new methods offer great im- 
provement because of increased sensitivity and rapid scanning 
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capability. Results obtained during Phase 1 demonstrated that 
magneto-optic imaging methods offered good detection of cracking 
in weided carbon stee! samples. even through paint. Direct. real- 
time images were obtained with this technique in a video format 
ideal for complete documentation of the full inspection. A new 
method for rapidly inducing the required magnetic fields for inspec- 
tion was also demonstrated and offers the potential for eliminating 
bulky. high current power supplies or magnetic yokes. Results ob- 
tained with the Hall effect were not as promising as they were on 
aluminum, due to electrical interference problems and variables 
biasing caused by residual magnetic fields in the parts. The tech- 
nique may still be useful for inspecting tight spaces not accessible 
with magneto-optic imaging devices, but will require significant de- 
velopment. 13 refs., 18 figs. 


2203 Fuel Elements 


Refer also to citation(s) 25958, 26721. 27045, 27046, 27047, 
27852, 29491 


26846 (EUR-12849) Institute for transuranium elements 
Karisruhe. Annual report 1989. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. 88p. Source: 
OSTI: NTIS (US Sales Only). 

Transient-tested high burn-up fuel samples were investigated by 
electron microscopy to study the effect of strain on fission product 
distribution, and the concentration of (U,Pu)O2, agglomerates in ir- 
radiated MOX fuel was examined by electron microprobe analysis. 
Conclusions on maximum temperatures to which the core of the 
Three Mile Island reactor was exposed could be drawn from an 
examination of TMI fuel debris. Equipment to measure thermophys- 
ical fuel properties for reactor safety studies was further developed. 
An improved version (slice version) of the TRANSURANUS fuel pin 
code was tested and released for external use. Safety Aspects of 
Fuel Operation and Handling were dealt with by improving prepara- 
tion methods of (U,Pu)N. Release and resuspension of radioactive 
dust particles in fires was studied. The principal objective of the 
Actinide Determination and Recycling activity was the reduction of 
long-term hazards of alpha-bearing nuclear waste. The long-term 
storage behaviour of UOz and MOX spent fuel samples as well as 
of vitrified waste forms was further investigated by studying the 
effect of leaching. The electronic structure of the transuranium ele- 
ments is the central objective of basic Actinide Research. A large 
number of ternary alloys containing Np or Pu and Si or Ge, to- 
gether with a transition metal was prepared for basic experimental 
studies. New high-pressure phases were discovered in PuSe, UPS, 
ThOz, and PuOz. Analytical techniques were evaluated and auto- 
mated for safeguards. A multiwavelength pyrometer was adapted 
for industrial use. Major contracts with Third Parties were dealing 
with the development of minor actinide alloys, and the post- 
irradiation examination of high burn-up UOz and MOX fuel from 
LWR power stations. 


26847 (INIS-BR—2482) Automatic ultrasonic inspection 
technique in stainless steel] pipes with small diameter used in 
nuclear fuels rods. Santos Ferreira, E. dos (Auto Control Eletro 
Mecanica Ltda., (Brazil)). Associacao Brasileira de Ensaios Nao 
Destrutivos, Sao Paulo, SP (Brazil). 1990 10p. (in Portuguese). 
(CONF-8809526-: 10. Annual Congress on Non Destructive Test- 
ing, Salvador (Brazil), 23-26 Sep 1988). Order Number 
DE91639070. Source: OSTI; NTIS (US Sales Only); INIS. 

Special ultrasonic techniques are developed for using in inspec- 
tion of stainless steels from nuclear researches, due to the high 
degree of quality required. (C.G.C.). 


26848 (JAERI-M-91-071) SHETEMP: a computer code for 
calculation of fuel temperature behavior under reactivity 
initiated accidents. Araya, Fumimasa (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Akimoto, Masayuki. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1991. 6ip. (In Japanese). Order Number 
DE91522206. Source: OSTI; NTIS (US Sales Only); INIS. 

A fast running computer code SHETEMP has been developed 
for analysis of reactivity initiated accidents under constant core 
cooling conditions such as coolant temperature and heat transfer 
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coefficient on fuel rods. This code can predict core power and fuel 
temperature behaviours. A control rod movement can be taken into 
account in power control system. The objective of the code is to 
provide fast running capability with easy handling of the code re- 
quired for audit and design calculations where a large number of 
calculations are performed for parameter surveys during short time 
period. The fast running capability of the code was realized by ne- 
glection of fluid flow calculation. The computer code SHETEMP 
was made up by extracting and conglomerating routines for reactor 
kinetics and heat conduction in the transient reactor thermal- 
hydraulic analysis code ALARM-P1, and by combining newly 
developed routines for reactor power control system. As ALARM- 
P1, SHETEMP solves point reactor kinetics equations by the 
modified Runge-Kutta method and one-dimensional transient heat 
conduction equations for slab and cylindrical geometries by the 
Crank-Nicholson methods. The model for reactor power control 
system takes into account effects of PID regulator and control rod 
drive mechanism. In order to check errors in programming of the 
code, calculated results by SHETEMP were compared with analytic 
solution. Based on the comparisons, the appropriateness of the 
programming was verified. Also, through a sample calculation for 
typical modelling, it was concluded that the code could satisfy the 
fast running capability required for audit and design calculations. 
This report will be described as a code manual of SHETEMP. It 
contains descriptions on a sample problem, code structure. input 
data specifications and usage of the code. in addition to analytical 
models and results of code verification calculations. (author). 


26849 (UJV-8149T) Design of spatial elements for 3-D 
thermohydraulic calculations of reactor fuel assemblies with 
wire spacing using the finite element method. Part |: Central 
region of the assembly. Schmid, J.; Muehlbauer, P. Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia). Dec 1990. 
30p. (In Czech). Order Number DE91641292. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Two sets of three-dimensional finite elements intended for ther- 
mohydraulic calculations of the central region of nuclear reactor 
wire-spaced fuel subassemblies are presented. The sets represent 
the first stage of development of computational procedures for ther- 
mohydraulic calculation of such fuel subassemblies. (author). 20 
figs., 1 ref. 


26850 (UJV-9234T) Design of spatial elements for 3-D 
thermohydraulic calculations of reactor tuel assemblies with 
wire spacing using the finite element method. Part Il: Periph-- 
eral region of the assembly. Schmid, J.; Muehlbauer, P. Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia). Dec 1990. 
36p. (In Czech). Order Number DE91641293. Source: OSTI; NTIS 
(US Sales Only); INIS. 

For Part | see UJV—8149-T (Dec 1990). 

Several sets of three-dimensional finite elements intended for 
thermohydraulic calculations of the peripheral region of nuclear re- 
actor wire-spaced fue! subassemblies are presented as the second 
stage of development of computation procedures for thermohy- 
draulic calculations of such subassemblies. (author). 21 figs., 1 ref. 


2204 Control Systems 


Refer also to citation(s) 26566, 26743, 26795, 26888, 26890, 
27096, 27099, 27100, 27103, 28326, 29537 


26851 (BNL-NUREG-46277) Advanced control room evalu- 
ation: General approach and rationale. O'Hara, J.M. 
(Brookhaven National Lab., Upton, NY (USA)); Wachtel, J. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 5p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9109160-3: Human Factors Society (HFS) conference, San 
Francisco, CA (United States), 2-6 Sep 1991). Order Number 
DE91015211. Source: OSTI; NTIS; INIS; GPO Dep. 

Advanced control rooms (ACRs) for future nuclear power plants 
(NPPs) are being designed utilizing computer-based technologies. 
The US Nuclear Regulatory Commission reviews the human engi- 
neering aspects of such control rooms to ensure that they are 
designed to good human factors engineering principles and that 





operator performance and reliability are appropriately supported in 
order to protect public health and safety. This paper describes the 
rationale and general approach to the development of a human 
factors review guideline for ACKs The factors influencing the 
guideline development are discussed. including the review environ- 
ment. the types of advanced technologies being addressed. the 
human factors issues associated with advanced technology. and 
the current state-of-the-art of human factors guidelines for ad- 
vanced human-system interfaces (HSisi. The proposed approach 
to ACR review would track the design and implementation process 
through the application of review guidelines reflecting four review 
moduies: planning. design process analysis. human factors eng}- 
neering review, and dynamic performance evaluation. 21 refs 


26852 (CONF-911018-2) The advanced liquid metal reac- 
tor: Towards component protection based automatic control. 
Otaduy. P.J.: Brittain. C.R.: Rovere. L.A. Oak Ridge National Lab., 
TN (United States). [1991]. 5p. Sponsored by USDOE. Washing- 
ton. DC (United States). DOE Contract AC05-840R21400. From 
Joint power generation conference: San Diego. CA (United States) 
6-9 Oct 1991. Order Number DE91015615. Source: OST!: NTIS; 
INIS: GPO Dep 

As advanced computing technology becomes part of the control 
system for power plants. the opportunity arises to address the real 
goals of plant control. Digital control systems are able to monitor 
more information and to accomplish more simultaneous tasks than 
human operators. In future nuclear plants, intelligent supervisory 
control systems should be responsible for maneuvering the piant in 
a tashion to minimize the component stress damage. The control 
system should generate strategies based on traditional operational 
objectives and on the current plant state and the stress history of 
various components and transients. In this paper. the authors elab- 
orate on the desirability of including component mechanical stress 
information in digital control systems. Explicit consideration of 
stress constraints in the control strategy can significantly reduce 
the impact of transients on critical components, providing a signifi- 
cant contribution towards meeting current lifetime design goals of 
approximately 60 years. For illustration, one of the Advanced Liquid 
Metal Reactor desian duty cycles events is discussed from this per- 
spective for three hypothetical response scenarios. 7 refs., 4 figs 


26853 (CONF-9104287-1) Robust control design verifica- 
tion using the modular modeling system. Edwards, R.M.; 
Ben-Abdennour, A.: Lee, K.Y. Pennsylvania State Univ., University 
Park, PA (United States). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-89ER12889. 
From 1991 EPRI conference on power plant and power system 
training, simulators, and modeling: Miami, FL (United States): 17- 
19 Apr 1991. Order Number DE91015847. Source: OSTI; NTIS; 
INIS: GPO Dep 

The Modular Modeling System (B&W MMS) is being used as a 
design too! to verify robust controller designs for improving power 
plant performance while also providing fault-accommodating capa- 
bilities. These controllers are designed based on optimal control 
theory and are thus model based controllers which are targeted for 
implementation in a computer based digital control environment. 
The MMS is being successfully used to verify that the controllers 
are tolerant of uncertainties between the plant model employed in 
the controller and the actual plant; i.e., that they are robust. The 
two areas in which the MMS is being used for this purpose is in 
the design of (1) a reactor power controller with improved reactor 
temperature response, and (2) the design of a multiple input multi- 
ple output (MIMO) robust fault-accommodating controller for a 
deaerator level and pressure control problem. 


26854 (CONF-9109110—1) Supervisory control: Conceptual 
design and testing in ORNL’s advanced controls research fa- 
cility. Otaduy, P.J.; Brittain, C.R.; Rovere, L.A.; Gove, N.B. Oak 
Ridge National Lab., TN (United States). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International conference on frontiers in in- 
novative computing for the nuclear industry; Jackson, WY (United 
States); 15-18 Sep 1991. Order Number DE91015932. Source: 
OSTI; NTIS; GPO Dep. 

An interactive research facility for advanced controls has been 
developed at Oak Ridge National Laboratory by the Advanced 
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Controls Program. A description of this facility and results of its use 
to develop and test supervisory contro] concepts for multimodular 
advanced liquid metal reactors are presented. 15 rets.. 3 figs 


26855 (DOE/ER’1288S-8) Intelligent distributed control for 
nuclear power plants: Performance report, September 1990-to 
May 1991. Kievans. E.H. Pennsylvania State Univ.. University 
Park. PA (United States). Coll. of Engineering. [1991]. 23p. Spon- 
sored by USDOE. Washington. DC (United Statesi. DOE Contract 
FG07-89ER12889. Order Number DE91015819. Source: OSTI: 
NTIS: GPO Dep 

This report discusses the following work: learning systems demo 
programmed in a bailey MFC: robust fault-accommodating 
controller design: VAX Cluster <-> UNIX network distributed simu- 
lation: programming of schultz’s automatic control: distributed 
diagnostics: and verification and validation 


26856 (HW-61580) Hazards review power level limits for 
Hanford Reactors. Trumble, R.E. Hanford Works. Richland. WA 
(United States). 17 Aug 1959. 15p. Sponsored by USDOE. Washb- 
ington. DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE91015167. Source: OSTI; NTIS (US Sales Only): GPO 
Dep 

This report considers the effects of relaxing the present power 
level limits to allow operation on a bulk temperature limit basis 
within a new maximum level which represents the highest instanta- 
neous power level to be allowed at any time during the year. It is 
concluded that relaxation of the present administrative limits on in- 
stantaneous reactor power level will not compromise continued 
sate operation of the reactors provided the following limits are ob- 
served: (1) Bulk effluent outlet temperatures shall not exceed 95°C 
at any time: and (2) the instantaneous power level shall not exceed 
a maximum of: 2100 MW —- B.D.Dr,F and H Reactors, 2400 MW — 
C reactor, and 4600 MW — K Reactor. Although there does not ap- 
pear reason to doubt the safety of operation at higher levels 
possible with minor modifications to the plants it seems prudent to 
await completion of some programs and analyses now in progress 
before recommending operation at those higher levels. 12 refs., 1 
fig., 1 tab. 


26857 (INIS-BR-2495) Simulator of a fail detector system 
for redundant sensors. Assumpcao Filho. E.O. (Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)); Nakata. H. Associacao Brasileira de Energia Nuclear, Rio 
de Janeiro, RJ (Brazil). 1990 10p. (in Portuguese). (CONF- 
9004320—: 3. general congress of nuclear energy. Rio de Janeiro 
(Brazil), 22-27 Apr 1990). Order Number DE91639122. Source: 
OSTI: NTIS (US Sales Only); INIS. 

A failure detection and isolation system (FDI) simulation program 
has been developed for IBM-PC microcomputers. The program, 
based on the sequencial likelihood ratio testing method developed 
by A. Wald, was implemented with Monte-Carlo technique. The cal- 
culated failure detection rate was favorably compared against the 
wind-tunnel experimental redundant temperature sensors. (author) 


26858 (INIS-mf-12842, pp. 3-6) MODIN control system. Pris- 
tic, J. Ceskosiovenska Vedeckotechnicka Spolocnost, Bratislava 
(Czechoslovakia). Dom Techniky. Apr 1990. 52p. (in Slovak) 
(CONF-9004316—: National conference on automation in power 
generation, Bratislava (Czechoslovakia), 10-14 Apr 1990). In Au- 
tomation in power generation: National conference. Order Number 
DE91633665. Source: OSTI; NTIS (US Sales Only); INIS. 

The MODIN control system consists of a system of units that 
can be used in producing simple or complex control circuits. It is 
designed for automation of complex technological processes. It can 
be linked to higher control systems. The specifications are listed of 
the matching elements, mathematical elements, controllers and 
complementary units. The system processes voltage signals from 
thermocouples or resistance temperature sensors within a temper- 
ature range of 0 to 1,600 degC. (J.B.). 


26859 (INIS-mf-12842, pp. 6-12) DIAMO-K system. Hro- 
mada, V. Ceskoslovenska Vedeckotechnicka Spolocnost, Bratislava 
(Czechoslovakia). Dom Techniky. Apr 1990. 52p. (In Slovak). 
(CONF-9004316—: National conference on automation in power 
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generation. Bratislava (Czechoslovakia! 10-14 Ap 1990: In Au- 
tomatior in power generation: Nationa: conterence. Order Number 
DE91633665. Source’ OSTI: NTIS (US Sales Only:: INIS 

DIAMO-K is a modular system designed mainly for implementa- 
tion of the basic control level of technological assembiy contro 
especially in implementing decentralized automated systems group 
control of drives. protection devices. etc. The units are adapted to 
producing compact contro! systems of a local controller nature. The 
basic specifications. desian. electronic design are listed and the 
operation of specific units is described. The system is used at tne 
Bohunice V-2 nuclear power plant. (J.B.) 


26860 (INIS-mf—12842. pp. 21-26) DERIS 900 control and 
information system. Strimelsky. V. (Elektromont DIP. Bratislava 
(Czechosiovakia)). Ceskoslovenska Vedeckotechnicka Spolocnost 
Bratislava (Czechoslovakia). Dom Techniky. Apr 1990. 52p. (In Sio- 
vak). (CONF-9004316—: National conference on automation in 
power generation, Bratislava (Czechoslovakia). 10-14 Apr 1990). In 
Automation in power generation: Nationai conference. Order Num- 
ber DE91633665. Source: OSTI: NTIS (US Sales Only): INIS 

The DERIS 900 system is designed as part of the automated 
process control system of the Mochovce nuclear power plant. Its 
hardware consists of an 1/0 unit. a microcomputer and two minicom- 
puters. The current development state is described of the system 
application software as are the methods of its rationalization. Shon- 
comings were revealed during testing that prevented the tests from 
finalization and operation worthiness from issuance. (J.B.). 5 refs 


26861 (INIS-mf—12842. pp. 40-42) DASOR 601J automated 
process control system. Novotny. F. (Metra Blansko (Czechosio- 
vakia)): Novotny, V. Ceskoslovenska Vedeckotechnicka Spolocnost, 
Bratislava (Czechoslovakia). Dom Techniky. Apr 1990. 52p. (in 
Czech). (CONF-9004316—-: National conference on automation in 
power generation, Bratislava (Czechoslovakia). 10-14 Apr 1990). In 
Automation in power generation: National conference. Order Num- 
ber DE91633665. Source: OSTI: NTIS (US Sales Only): INIS 

The DASOR 601J system is designed for digital control of tech- 
nological processes with time constants longer than 10 s. It meets 
Strict nuclear safety requirements. It is a medium-size 
programmable control system providing control, sequential, combi- 
natory and simple information functions, including emergency 
alarm. The requirements are listed for operating conditions. The 
electronic controlier station consists of an ADT 4750 minicomputer. 
System software specially developed for the system is described 
and an overview is presented of 12 autonomous cooperating sys- 
tems. (J.B.) 


26862 (INIS-mf—12867, pp. 3.1-3.3) Proposed on-line auto- 
matic vibration monitoring and diagnostic system in nuclear 
generating stations. Bose. S.K. (Ontario Hydro, Tiverton 
(Canada). Bruce Nuclear Generating Station-B). Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. MECHANICAL VIBRATIONS/ 
on-line measurement systems; FOURIER ANALYSIS; NUCLEAR 
POWER PLANTS 


26863 (INIS-mf-12869, pp. 4.1-4.10) CIGAR - a remote in- 
spection system: Part 1: fuel channel inspection systems; 
part 2: delivery system. Dolbey, M.P. (Ontario Hydro Research 
Lab., Toronto, ON (Canada)); Wilford, J.D. Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada). 1986. 451p. (CONF-8606427-: 
Symposium on advanced nuclear services, Toronto (Canada), 11 
Jun 1986). In Proceedings of the symposium on advanced nuclear 
services. Order Number DE91640607. Source: OSTI; NTIS (US 
Sales Only); INIS. 

CIGAR (Channel Inspection and Gauging Apparatus for Reac- 
tors) is an automated system that has been developed by Ontario 
Hydro, Canadian General Electric and AECL for the inspection of 
pressure tubes in CANDU reactors. It performs volumetric flaw de- 
tection, diameter and wall thickness measurement, sag profile 
measurement and spacer location determination. The inspection 
systems employed may have application in other situations and 
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they well demonstrate tne capabilities that exist in Canada for the 
development o* sophisticated technology to solve complex prob- 
lems Pan 1 of this paper discusses the requirements for the 
system and describes the CIGAR inspection. data acquisition and 
processing components that were developed by Ontario Hydro's 
Researct Division Par 2 describes the CIGAR delivery system 
that was developed by Canadian General Electric 


26864 (INIS-mf-1286¢ pp. 8.1-8.11) Upgrading the 
operator-machine interface. McPhedran. MT. (Ontario Hydro 
Toronto. ON (Canada}!: Hohendort. R.J.: Howard. B. Canadian 
Nuciear Association. Toronto. ON (Canada). 1986. 451p. (CONF- 
8606427-. Symposium on advanced nuclear services. Toronto 
(Canada). 11 Jun 1986). In Proceedings of the symposium on ad- 
vanced nuclear services. Order Number DE91640607. Source: 
OSTI: NTIS (US Sales Only): INIS 

Unit 1 of Pickering NGS-A. Canada’s first commercial nuclear 
power station. entered service in 1971. It features digital computers 
controlling the nuclear units - the first such commercial application 
After approximately 55 reactor years and over 100 computer years 
of operation. Ontario Hydro is undertaking a major upgrade of the 
Pickering-A control computers. The current IBM 1800 computers 
will be connected to a distributed system of microcomputers which 
will take over all the major operator-interface and annunciation 
functions. The upgrade will provide a modern. integrated. operator- 
machine interface. plus straightforward system expansion and 
eventual IBM 1800 replacement 


26865 (INIS-mf—12870. pp. 2.19-2.23) Measuring moderator 
temperatures in a CANDU reactor. Austman. G. (Ontario Hydro 
Research Lab.. Toronto. ON (Canada)): Szymanski. J.: Garceau, 
M.: Midvidy, W.!. Canadian Nuclear Society. Toronto. ON 
(Canada). 1985. 6938p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annua! conference. Order Number DE91639723 
Source: OSTI: NTIS (US Sales Only): INIS 

Performing measurements in a power reactor by means other 
than the built-in instrumentation is at best difficult. The main obsta- 
cles are the difficulty of gaining access. and radiation effects on the 
sensors. In support of its analysis of fuel channel integrity during 
loss of coolant accidents, Ontario Hydro has undertaken to mea- 
sure moderator temperatures in CANDU reactors. A technique has 
been developed and applied successfully in two different units. In 
the second test, the accuracy was better than +-1.4 degrees Cel- 
sius. 


26866 (JAERI-M-91-075) Preliminary analysis of daily load 
follow characteristics of highly passive safe PWR, SPWR with 
engineering simulator for nuclear ship. Araya, Fumimasa 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Akimoto, Masayuki; Hashidate, Koji: 
Sako, Kiyoshi; Kaneko, Kunio. Japan Atomic Energy Research 
inst., Tokyo (Japan). May 1991. 38p. (in Japanese). Order Number 
DE91522314. Source: OSTI; NTIS (US Sales Only); INIS. 

A research on software system integration for assisting design 
work of various types of new nuclear reactors has been performed 
since 1990 at Japan Atomic Energy Research Institute (JAERI) 
The aim of this research is to develop a human-friendly and intelli- 
gent design system with the aid of artificial intelligence and 
high-speed simulation technologies for supporting to create new re- 
actor concepts or assisting technological feasibility study of new 
concepts. Within the scope of this research, the software system of 
the Engineering Simulator for Nuclear Ship 'MUTSU’ (E/S) has 
been surveyed in conjunction with the design of module integrated 
software system for new reactor design. The E/S model capability 
has been surveyed by analyzing a daily load follow characteristics 
of SPWR (System Integrated PWR) which is being designed at 
JAERI. This reactor has the features such as implementation of 
passive safety mechanism using hydraulic pressure valves and en- 
hanced operability and maintainability. This report will describe the 
analysis results of daily load follow operation from the point of view 
of both SPWR operability and extensibility of the E/S software sys- 
tem for new reactor design. Since E/S is designed for the nuclear 
ship 'MUTSU’, analysis conditions could not completely model 
SPWR. Therefore, only nuclear kinetics conditions were adjusted to 





those of SPWR, which were most important in the present analy- 
sis. The calculated results showed that SPWR could follow load 
change in about 50% range without control of boron concentration 
even if differences between conditions of E/S and SPWR would be 
taken into account. (author). 
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Refer also to citation(s) 26120, 26149, 26589, 26917. 26919. 
26930, 27031, 27055, 27056. 27058, 27830. 28469, 28518, 28519. 
28520, 28521. 28523, 28525. 28526, 28527, 28528. 28563, 28736. 
28799, 28830 


26867 (HAN-48925) [Weekly and monthly reports for 
1950]. Hanford Works, Richland. WA (United States). 2 Feb 1950. 
186p. Sponsored by USDOE. Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE91016181. 
Source: OSTI: NTIS (US Sales Only); GPO Dep. 

This document is a compilation of weekly and monthly progress 
reports to Operations Division Files from the chief of the Health 
Physics and Biology Branch, Hanford, Operations Division. Reports 
filed during the period of February 2, 1950 — January 3, 1951 are 
included. 


26868 (HW-7-1793-Del.) Hanford Engineer Works monthly 
report, May 1945. Hanford Works, Richland, WA (United States). 
16 Jun 1945. 106p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017061. Source: OSTI; NTIS (US Sales Only); GPO Dep 

This document discusses activities during this reporting period. 
The three 100 Areas operated during May at 95.2% time efficiency. 
The power level at 100-D was raised to 265 MW on May 8. Forty- 
six new charges were started through T and B Plants in the 200 
Areas, and 41 were completed through the Isolation Building. Fault 
tests on the 230-KV system were conducted on May 20 in cooper- 
ation with B.P.A. The results of all tests on the reservation were 
satisfactory and indicated causes for false relay operation on previ- 
ous tests have been corrected. The plant roll declined from SO30 
on April 30 to 5828 on May 31. Turnover increased slightly to 
4.19% including 15 inductions into military service, 38 transfers to 
other plants, and 43 completions of assignment. Occupancy of 
Richland Village houses decreased 84 units to 4004, or 93.2%. 
One women’s and one men’s dormitory were closed. 


26869 (HW-29661) Data on Krypton-85 release at Hanford, 
September 1, 1953. Bennett, C.A. Hanford Works. Richland, WA 
(United States). 16 Oct 1953. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(HAN-—52388). Order Number DE91016352. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fission product release; KRYPTON 85/fission product release; 
HAPO; PLUTONIUM; PRODUCTION 


26870 (HW-63765) Columbia River scale model. Ballowe, 
J.W. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. [1959]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91016956. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This is a 1960 project proposal made by the Hanford Irradiation 
Processing Department to construct a scale model of the Columbia 
River. This model would have been used to investigate impacts of 
Hanford activities on the hydrology of the river. (SM) 


26871 (INIS-BR-2635) Nuclear power plants and environ- 
ment. Agudo, E.G.; Penteado Filho, A.C. Companhia de 
Tecnologia de Saneamento Ambiental, Sao Paulo, SP (Brazil). 
1980 112p. (In Portuguese). Order Number DE91640276. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The question of nuclear power plants is analysed in details. The 
fundamental principles of reactors are described as well as the 
problems of safety involved with the reactor operation and the 
quantity and type of radioactive released to the environment. It 
shows that the amount of radioactive is very long. The reactor 
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accidents has occurred. such as Three Mile Island. are also anal- 
ysed. (M.I.A) 


26872 (INIS-mf-12890) Radionuclides and ionizing radia- 
tion in water management. Ceskosiovenska Vedeckotechnicka 
Spolecnost. Usti nad Labem (Czechoslovakia). Dum Techniky. 
1990 186p. (In Czech. Slovak). (CONF-9009399-: 13. national 
conference on radionuclides and ionizing radiation in water man- 
agement, Harrachov (Czechoslovakia). 26-27 Sep 1990). Order 
Number DE91638783. Source: OSTI: NTIS (US Sales Only): INIS. 

The proceedings of the conference contain 22 texts of contribu- 
tions presented. out of which 21 have been inputted in INIS. The 
topics treated include mainly contamination of surface waters by 
radionuclides, e.g from the operation of nuclear power plants. accu- 
mulation of radionuclides by the biosphere, and analytical problems 
of determination of radionuclides in the hydrosphere. (P.A.). 


26873 (INIS-mf—12890, pp. 20-26) Water management of the 
Dukovany nuclear power plant. Rabusic. P. (Ceska Vodohospo- 
darska Inspekce, Prague (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Usti nad Labem (Czechoslovakia). 
Dum Techniky. 1990. 186p. Translation available from Nuclear in- 
formation Center. 156 16 Prague 5-Zbrasiav, Czechoslovakia, at 
US$ 10 per typewritten page. (In Czech). (CONF-9009399-: 13. 
national conference on radionuclides and ionizing radiation in water 
management, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only): INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

Industrial water for the Dukovany nuclear power plant is taken 
from a reservoir built on the Jihlava river. The volume of the reser- 
voir is 17.1 million m°. The water taken serves mainly as the 
make-up water for the cooling circuit and is treated by clearing; it is 
also used for the preparation of demineralized water for making up 
the condensate circuit and for the preparation of soft water for 
making up the heat piping. The consumption of industrial water is 1 
to 2 m°/s. Waste waters are released into rainwater drainage, 
sewage drainage and industrial water drainage. Waste waters are 
segregated according to the place of their origin and are purified, 
mainly on ion exchangers and on an evaporator. in normal condi- 
tions, they are returned to the operation. Concentrated liquid 
residues and solid wastes will be stored by using the multiple con- 
tainment system. The most important radioisotopes that may be 
present in nuclear power plant waste waters, the water and ra- 
dionuclide balance of the Dukovany nuclear power plant, and 
chemical and radiological data on the Dukovany waste waters 
(1989) are tabulated. (P.A.). 6 refs. 


26874 (INIS-mf—12890, pp. 4-11) Investigation of the impact 
of the Temelin nuclear power plant on the hydrosphere and 
other components of the environment. Hanslik, E. (Vyzkumny 
Ustav Vodohospodarsky T.G. Masaryka, Prague (Czechoslovakia)); 
Mansfeld, A.; Justyn, J.; Jedlicka, B.; Rudis, M.; Prochazka, J.; 
Lochman, V.; Matousek, E. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Usti nad Labem (Czechoslovakia). Dum Techniky. 
1990. 186p. Translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. (In Czech). (CONF-9009399-: 13. national 
conference on radionuclides and ionizing radiation in water man- 
agement, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The title topic constitutes the subject of a state R+D project. It 
consists of the following subprojects: investigation of the impact of 
the Temelin nuclear power plant (NPP) on the air and aquatic envi- 
ronment; investigation of the principal processes and factors 
affecting the quality of water with special respect to the change in 
the water quality in the Orlik reservoir resulting from the release of 
waste waters from the Temelin NPP; investigation of the tempera- 
ture regime of the Vitava (Moldau) dam system; relationships 
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between the Temelin NPP area and North Bohemia basins with re- 
spect to the use of underground water resources: impact of the 
Temelin NPP operation on the quality of soil and vegetation: and 
impact of the Temelin NPP on forest ecosystems and their ecologi- 
cal influence. These problems will be solved by the Masaryk 
Research Institute of Water Management in Prague. the Czech Hy- 
drometeorological Institute in Prague. the Research Institute for 
Fertilization of Agricultural Land in Ceske Budejovice. and the 
Research Institute of Forest Management and Gamekeeping in Str- 
nady. Each subproject is briefly characterized. (P.A.). 1 tab., 7 refs. 


26875 (INIS-mf—12890, pp. 27-34) Eftect of the operation of 
the Dukovany nuclear power plant on the surrounding hydro- 
sphere. Stanek, Z. (Vyzkumny Ustav Vodohospodarsky T.G. 
Masaryka, Brno (Czechoslovakia)). Ceskoslovenska Vedeckotech- 
nicka Spolecnost. Usti nad Labem (Czechoslovakia). Dum 
Techniky. 1990. 186p. Translation available from Nuclear Informa- 
tion Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 
per typewritten page. (In Czech). (CONF-9009399-: 13. national 
conference on radionuclides and ionizing radiation in water man- 
agement. Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI: NTIS (US Sales Only): INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The radiological situation was followed in the Jihlava river and its 
Moheino reservoir as well as in other surface and underground wa- 
ters over the 5 years of operation of the Dukovany nuclear power 
plant. It is concluded that the effect of the nuclear power plant op- 
eration on the waters is minimal. The dominant radionuclide, 
tritium, is contained in the waste waters in concentrations of thou- 
sands of Baq/I: the Moheino reservoir, however, has a high diluting 
effect and in the Jihlava river downstream of the reservoir the 
concentrations are 70 to 220 Baq/I. The total beta activity concentra- 
tions in the river are 0.280 to 0.690 Ba/I. It is particularly natural 
potassium and its “°K isotope whose concentrations on evapora- 
tors increase approximately fourfold. In 1990, the activities in fishes 
were 5.6 to 11.1 Ba/kg (according to the fish species) in the Mo- 
helno reservoir and 2.8 to 6.4 Ba/ka in the river downstream of the 
reservoir: however. evidence was gained of the fact that this activ- 
ity was due to the fallout from the Chernobyl accident. It is 
emphasized that aquatic ecosystems are very sensitive indicators 
of radiological contamination. (P.A.). 2 tabs. 


26876 (INIS-mf—12890, pp. 35-42) Health physics aspects 
of the impact of the A-1 nuclear power plant on underground 
waters. Pisko, J. (Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia)); Kostolansky, M. Ceskoslovenska Vedeckotech- 
nicka Spolecnost. Usti nad Labem (Czechoslovakia). Dum 
Techniky. 1990. 186p. Translation available from Nuclear Informa- 
tion Center, 156 16 Prague 5-Zbrasilav, Czechoslovakia, at US$ 10 
per typewritten page. (In Slovak). (CONF-9009399-: 13. national 
conference on radionuclides and ionizing radiation in water man- 
agement, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The radiological and hydrological situation of the decommis- 
sioned A-1 nuclear power plant in Jasiovske Bohunice is analyzed. 
It is concluded that actual contamination of surface waters beneath 
the power plant area does not pose any serious radiation hazard to 
the population and most probably will not pose a hazard in the fu- 
ture either. However, shortcomings in inspections and contro! and 
some problems which will have to be solved have been disclosed. 
These include examination of the integrity of barriers of objects 
containing radioactive substances and rapid treatment of liquid 
radioactive wastes with depository priority, and intensive work asso- 
ciated with the disposal of residues of spent fuel and storage media 
in the reactor object. It is pointed out that problems of radioactivity 
(and nonradioactivity) leaks are addressed in an inadequate man- 
ner not only at the A-1 nuclear power plant but also at other 
Czechoslovak nuclear power plants. (P.A.). 2 figs., 1 tab., 2 refs. 
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26877 (INIS-SU-260. pp. 1214-1215) Peculiarities of pas- 
ture monitoring in location of a NPP. Sanzharova, N.|. AN 
SSSR. Moscow (USSR). 1989. 213p. (In Russiani. (CONF- 
8908259- 1. All-Union radiobiological conterence. Moscow 
(USSR). 21-27 Aug 1989;. In 1. All-union radiobiologica! confer- 
ence. V. 5: Summaries of reports. Order Number DES$1003117 
Source: OSTI: NTIS (US Sales Only): INIS 

Short note. TERRESTRIAL ECOSYSTEMS/nuclear power 
plants; TERRESTRIAL ECOSYSTEMS/radiation monitoring: AGRI- 
CULTURE: CONTAMINATION: CULTIVATION TECHNIQUES 
PASTURES: RADIONUCLIDE MIGRATION: SAMPLING 


26878 (NUREG-1301) Offsite dose calculation manual 
guidance: Standard radiological effluent controls for pressur- 
ized water reactors: Generic Letter 89-01, Supplement No. 1. 
Meinke, W.W.; Essig, T.H. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Radiation Protection and 
Emergency Preparedness. Apr 1991. 117p. Sponsored by Nuclear 
Regulatory Commission. Washington, DC (United States). Source’ 
OSTI: NTIS: INIS; GPO. 

This report contains guidance which may be voluntarily used by 
licensees who choose to implement the provision of Generic Letter 
89-01, which allows Radiological Effect Technical Specifications 
(RETS) to be removed from the main body of the Technical Speci- 
fications and placed in the Offsite Dose Calculation Manual 
(ODCM). Guidance is provided for Standard Effluent Controls defi- 
nitions, Controls for effluent monitoring instrumentation, Controls 
for effluent releases. Controls for radiological environmental moni- 
toring. and the basis for Controls. Guidance on the formulation of 
RETS has been available in draft from (NUREG-0471 and -0473) 
for a number of years: the current effort simply recasts those 
RETS into Standard Radiological Effluent Controls for application 
to the ODCM. Also included for completeness are: (1) radiological 
environmental monitoring program guidance previously which had 
been available as a Branch Technical Position (Rev. 1, November 
1979): (2) existing ODCM guidance: and (3) a reproduction of 
generic Letter 89-01. 


26879 (NUREG-1441) Lessons learned from the post- 
emergency TABLETOP exercise in Baton Rouge, Louisiana, on 
August 28 and September 18, 1990. Nuclear Regulatory Com- 
mission, Washington, DC (United States); Federal Emergency 
Management Agency, Washington, DC (United States). Jul 1991. 
30p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). (FEMA-REP-16). Source: OSTI; NTIS; INIS: 
GPO. 

On August 28 and September 18, 1990, Gulf States Utilities, the 
States of Louisiana and Mississippi, five local parishes, six Federal 
agencies, and the American Nuclear Insurers participated in a 
post-emergency TABLETOP exercise in Baton Rouge, Louisiana. 
The purpose of the exercise was to examine the post-emergency 
roles, responsibilities, and resources of utility, State, local, Federal 
and insurance organizations in response to a hypothetical accident 
at the River Bend Station in Louisiana resulting in a significant re- 
lease of radiation to the environment. In pursuit of this goal, five 
major focus areas were addressed: (1) ingestion pathway re- 
sponse: (2) reentry, relocation and return: (3) decontamination of 
recovery; (4) indemnification of financial losses; and (5) deactiva- 
tion of the emergency response. This report documents the 
lessons learned from that exercise. 


26880 (NUREG/CR-5707) Application of containment and 
release management to a PWR ice-condenser plant. Neogy, P. 
(Brookhaven National Lab., Upton, NY (United States)), Lehner, J 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; Brookhaven National Lab., Upton, NY 
(United States). Jul 1991. 100p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-52286). Source: OSTI; NTIS: 
INIS; GPO. 

This report identifies and evaluates accident management strate- 
gies that are potentially of value in maintaining containment 
integrity and controlling the release of radioactivity following a se- 
vere accident at a pressurized water reactor with an ice-condenser 
containment. The strategies are identified using a logic tree struc- 
ture leading from the safety objectives and safety functions, 





through the mechanisms that challenge these safety functions. to 
the strategies. The strategies are applied to severe accident se- 
quences which have one or more of the following characteristics 
significant probability of core damage. high consequences. give 
rise to a number of potential challenges, and include the failure of 
important safety systems 


26881 (SNV-3765) Control of the recipient at Forsmark nu- 
clear power plant 1989. Sandstroem. O. National Environmental 
Protection Agency. Solna (Sweden). Feb 1990. 20p. (In Swedish) 
Order Number DE91641222. Source: OSTI: NTIS (US Sales Only): 
INIS 

This paper reports about the measurements carried out during 
1989 in the cooling water recipient at the Forsmark nuclear power 
plant. (K.A.E.). 


26882 (SNV-2767) Vegetation in the Forsmark biotest 
basin, 1974-1986. Renstroem, S. (Lilla Bjoerka, Oeverum 
(Sweden)); Svensson, Roger; Wigren-Svensson. M. National Envi- 
ronmental Protection Agency. Solna (Sweden). May 1990. 53p. (In 
Swedish). Order Number DE91641224. Source: OSTI: NTIS (US 
Sales Only); INIS 

Since 1980, Forsmark Power Plants has discharged large 
amount of cooling water into the Biotest basin. In 1974. before the 
dam was constructed, and 1980 to 1986, the macrophytic algae 
and higher vegetation inside and around the basin has been inves- 
tigated. The observed changes are mainly caused by the increased 
water temperature causing lack of ice cover during the winter, the 
embankment reducing the exposition, the heavy water stream 
through the basin and the reduced light transmission in the water. 
The macroscopic vegetation in the Biotest basin was originally dis- 
tributed all over the lake, but is now mainly found in more shallow 
water. The deepest part. a passage from the input of the cooling 
water to the output, totally lack vegetation. The reason for this is a 
combination of the heavy stream, raised temperature and reduced 
light transmission. The total biomass of macroscopic vegetation in 
the basin has been reduced from c. 70 metric ton in 1980 to c. 27 
ton in 1982 and 1986. Among the most important species, the pro- 
duction of Chara spp. and Potamogeton pectinatus have been 
strongly reduced, while Cladophora glomerata and Vaucheria sp. 
have increased. Especially for Vaucheria, the raised temperature 
has been of vital importance. Among other species, Tolypelia nidi- 
fica first increased, but has now totally disappeared. Zannichellia 
palustris was the ory phanerogam which increased all the time. It 
is Z. palustris var. major which stands for the increase, while Z. 
palustris var. repens has disappeared from the basin. The shore 
vegetation, mainly reeds, has expanded conspicuously. From 1974 
to 1980, the shore vegetation was favoured by the reduced 
exposition caused by the embankment. Since then, the raised tem- 
perature and absence of ice cover have resulted in an accelerating 
expansion of mainly Phragmites communis. Scirpus tabernaemon- 
tani and S. maritimus were first increasing, but do not seem to be 
able to compete with Phragmites in the long run. (au). 
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26883 (AECL-9736) SLOWPOKE: heating reactors in the 
urban environment. Hilborn, J.W.; Lynch, G.F. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jun 1988. 24p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). Order Number DE91642602. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Since global energy requirements are expected to double over 
the next 40 years, nuclear heating could become as important as 
nuclear electricity generation. To fill that need, AECL has designed 
a 10 MW nuclear heating plant for large buildings. Producing hot 
water at temperatures below 100 degrees Celsius, it incorporates a 
small pool-type reactor based on the successful SLOWPOKE Re- 
search Reactor. A 2 MW prototype is now being tested at the 
Whiteshell Nuclear Research Establishment in Manitoba, and the 
design of a 10 MW commercial unit is well advanced. With capital 
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costs in the range $5 million to $7 million. unit energy costs could 
be as low as $0.02 per kWh. for a unit operating at 50% load fac- 
tor over a 25-year period. By keeping the reactor power low and 
the water temperature below 100 degrees Celsius. much of the 
complexity of the large nuclear power plants can be avoided. thus 
allowing these small. safe. nuclear heating systems to be economi- 
cally viable. 


26884 (AECL-9870) The advanced MAPLE reactor con- 
cept. Lidstone. R.F.: Lee. A.G.; Gillespie. G.E.: Smith. H.J. Atomic 
Energy of Canada Ltd.. Pinawa. MB (Canada). Whiteshell Nuclear 
Research Establishment. Jan 1989. 22p. Order Number 
DE91642603. Source: OSTI: NTIS (US Sales Only): INIS 

High-flux neutron sources are continuing to be of interest both in 
Canada and internationally to support materials testing for 
advanced power reactors, new developments in extracted-neutron- 
beam applications. and commercial production of selected 
radioisotopes. The advanced MAPLE reactor concept has been de- 
veloped to meet these needs. The advanced MAPLE reactor is a 
new tank-type D2zO reactor that uses rodded low-enrichment 
uranium fuel in a compact annular core to generate peak thermal- 
neutron fluxes of 1 x 10'% ncenter dots—' in a central irradiation rig 
with a thermal power output of 50 MW. Capital and incremental 
development costs are minimized by using MAPLE reactor technol- 
ogy to the greatest extent practicable. 


26885 (AECL—9926(v.2). pp. 612-727) Neutronic characteris- 
tics of KMRR reference core. Kim. H.R. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)); Kim. B.G.; Kim, Y.J.; 
Lee, J.T.; Lee, J.B. Atomic Energy of Canada Ltd.. Chalk River, 
ON (Canada). Chalk River Nuclear Labs.: International Atomic 
Energy Agency, Vienna (Austria). Mar 1990. (CONF-891027-: In- 
ternational symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceea- 
ings of the international symposium on research reactor safety 
operations and modifications. 440p. Order Number DE91003107. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The KMRR (Korea Multi-purpose Research Reactor) is designed 
to meet the selected utilization requirements by optimizing the effi- 
ciency of multi-experiment loading while providing consistent 
high-quality neutron density. In accordance with fuel management 
studies, essential to investigate neutronic performance during vari- 
ous expected reactor conditions, the reactor approximately reaches 
equilibrium burnup after the first 12 transient cycles. This reference 
core can provide a thermal flux of 5.319 x 10’4 n/cm*-sec in the 
central flux trap without violating the design limits. In the holes and 
beam tubes deployed in the bulky reflector, both the flux level and 
quality satisfy their design targets. The reactivity coefficients of im- 
portant reactor parameters turn out to be negative and the control/ 
shutoff rod worths possess sufficient margin to ensure the safe 
shutdown of the reactor at any operating and accident conditions. 


26886 (AECL-9926(v.2), pp. 628-635) Shielding design of 
the beam tube in the KMRR. Lee, B.C. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)); Lee, J.T.; Kim, J.D.; 
Lee, J.B. Atomic Energy of Canada Ltd. Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 440p. Order Number DE91003107. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Korea Multipurpose Research Reactor (KMRR) has a core 
of honeycomb form surrounded by a cylindrical reflector of D20 
and will be operated at maximum thermal power of 30 MW. Seven 
beam tubes tangentially placed to the reactor core penetrate the 
reflector and extend to the biological shield end. In neutronics and 
shielding analysis, this complex geometry usually requires a three- 
dimensional treatment to obtain data with reasonable accuracy. 
However, computer implementation of transport or Monte Cario cal- 
culations with a realistic three-dimensional beam tube model is not 
easy in regard to its problem size. This paper describes a KMRR 
beam tube shielding design method using coupling of Monte Carlo 
code MORSE-CG and two-dimensional discrete ordinates code 
DOT4.2 with VITAMIN-C nuclear data base. The evaluated dose 
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rate at the outside of shield turns out to be 0.1358 mremhr. which 
is weli within the shielding design criteria 1.25 mrem hr 


26887 (AECL-9926(v.2). pp. 636-649) KMRR thermal power 
measurement error estimation. Rhee. B.W. (Korea Advanced En- 
ergy Research Inst.. Daeduk (Republic of Korea)): Sim. B.S.: Lim 
I.C.: Oh. S.K. Atomic Energy of Canada Ltd.. Chalk River. ON 
(Canada}. Chalk River Nuclear Labs.: International Atomic Energy 
Agency. Vienna (Austriai. Mar 1990. (CONF-891027-: International 
symposium on research reactor satety. operations and modifica- 
tions. Chalk River (Canada). 23-27 Oct 1989). In Proceedinas of 
the internationa! symposium on research reactor safety operations 
and modifications. 440p. Order Number DE91003107. Source: 
OSTI: NTIS (US Sales Only): INIS. 

The thermal power measurement error of the Korea Multi- 
purpose Research Reactor has been estimated by a statistical 
Monte Carlo method. and compared with those obtained by the 
other methods including deterministic and statistical approaches 
The results show that the specified thermal power measurement 
error of 5% cannot be achieved if the commercial RTDs are used 
to measure the coolant temperatures of the secondary cooling sys- 
tem and the error can be reduced below the requirement if the 
commercial RTDs are replaced by the precision RTDs. The possi- 
ble range of the thermal power control operation has been 
identified to be from 100% to 20% of full power 


26888 (AECL-9926(v.2), pp. 650-666) A dynamic model of 
the reactor coolant system flow for KMRR plant simulation. 
Rhee, B.W. (Korea Advanced Energy Research Inst.. Daeduk (Re- 
public of Korea)): Noh, T.W.: Park, C.; Sim. B.S.; Oh. S.K. Atomic 
Energy of Canada Ltd., Chalk River. ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency. Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI: NTIS (US Sales Only); INIS. 
To support computer simulation studies for reactor control system 
design and performance evaluation, a dynamic model of the reac- 
tor coolant system (RCS) and reflector cooling system has been 
developed. This mode! is composed of the reactor coolant loop 
momentum equation, RCS pump dynamic equation, RCS pump 
characteristic equation, and the energy equation for the coolant in- 
side the various components and piping. The model is versatile 
enough to simulate the normal steady-state conditions as well as 
most of the anticipated flow transients without pipe rupture. This 
model has been successfully implemented as the plant simulation 
code KMRRSIM for the Korea Multi-purpose Research Reactor and 
is now under extensive validation testing. The initial stage of valida- 
tion has been comparison of its result with that of already validated, 
more detailed reactor system transient codes such as RELAP5. 
The results, as compared to the predictions by RELAPS5 simulation, 
have been generally found to be very encouraging and the model 
is judged to be accurate enough to fulfill its intended purpose. How- 
ever, this modei will continue to be validated against other plant's 
data and eventually will be assessed by test data from KMRR. 


26889 (AECL-9926(v.3), pp. 1261-1276) Highlights in KMRR 
nuclear design. Kim, H.R. (Korea Advanced Energy Research 
inst., Daeduk (Republic of Korea)); Kim, B.G.; Kim, Y.J.; Lee, B.C.; 
Lee, J.T.; Lee, J.B. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.; International Atomic 
Energy Agency, Vienna (Austria). Mar 1990. (CONF-891027-: In- 
ternational symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceeo- 
ings of the international symposium on research reactor safety 
operations and modifications. 610p. Order Number DE91003108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Korea Advanced Energy Research institute (KAERI) is con- 
structing the KMRR (Korea Multi-purpose Research Reactor) to 
meet the requirements of the nationwide nuclear programs. The 
KMRR is an open-tank-in-pool type reactor which uses LEU U3Si- 
Al fuel and features an LWR/HWR hybrid configuration that has 
advantage of easily tailoring experimental facility layout to ensure 
supply of effective neutron quality. KAERI established the physics 
design system including the shielding design specifically for the 
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KMRR. Based on the desian analyse the reactor can be operated 
at a thermal power output of 30 MW to suit applications ranging 
from material/fuel testing to beam utilization. without violating the 
design limits concerning fuel integrity. and the radioactivity level in 
the access area is kept below the design criteria of 1.25 mrem/hr 


26890 (AECL—99261v.3). pp. 1277-1294) Dynamic modelling 
of KMRR and its application to setback simulation. Noh. T.W 
(Korea Advanced Energy Research Inst.. Daeduk (Republic of Ko- 
rea)): Rhee. B.W.: Sim. B.S.: Oh. S.K. Atomic Energy of Canada 
Ltd.. Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990 
(CONF-891027-: International symposium on research reactor 
safety. operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the internationa/ symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI: NTIS (US Sales Only): INIS. 

A dynamic model of the Korea Multi-purpose Research Reactor 
(KMRR) reactor and its cooling systems has been derived to study 
the system performance during transients and steady state and to 
support the design of an automatic control system. The dynamic 
model including neutron kinetics, heat transfer of the cooling sys- 
tem. hydraulics of the primary cooling system. and the automatic 
controller is described in this paper. As an application of the dy- 
namic model, we present the simulation results of the plant start-up 
from source level and the flow-induced automatic setback through 
automatic controller. The verification of the dynamic model will be 
done by the planned experiments during and after commissioning. 


26891 (HW-54953) Environmental consequences of pro- 
posed changes in reactor operations. Andersen, B.N.; Healy. 
J.W.; Soldat, J.K.: Unruh, C.M. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 11 Feb 1958. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016177. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In 1958, Hanford Laboratories Operation made a brief study on 
the effects of radioactive materials, both under conditions of normal 
operation, and conditions of accidental fuel melting, in the reactor 
cooling water. The following report indicates predications based on 
the best available information. A range of conditions was consid- 
ered to provide information on changes less than the maximum 
proposed. During certain seasons of the year, fishing may have to 
be curtailed, or reactor operations controlled. Fishing restrictions 
would probably result in unfavorable public reaction. The small in- 
creases predicted for chemical toxicity and water temperatures in 
the Columbia River were considered to be of little significance, 
even though some minor damage to aquatic life could occur during 
unfavorable thermal river conditions. Release of fission products to 
the effluent as a result of a major melt-down was considered im- 
probable. Calculations on a single tube partial release indicate that 
the resulting conditions should not present a major hazard to indi- 
viduals in the environs. 14 refs., 2 figs., 9 tabs. 


26892 (INIS-BR-2493) Study of the flux-trap optimum-size 
dimension in a radioisotope production reactors. Mello, J.C. 
(Minas Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Engen- 
haria Nuclear). Associacao Brasileira de Energia Nuclear, Rio de 
Janeiro, RJ (Brazil). 1990 10p. (In Portuguese). (CONF-9004320-: 
3. general congress of nuclear energy, Rio de Janeiro (Brazil), 22- 
27 Apr 1990). Order Number DE91639404. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The influence of the V mog/V comb ratio on the flux-trap optimum- 
size dimension in a research reactor was studied. For each V mog/ 
V comb ratio value the thermal neutron flux on the axis of the flux- 
trap is a maximum, when the difference between the current of fast 
neutrons entering and the currents of thermal neutron leaving the 
flux-trap is a minimum. This condition is satisfied when the thermal 
neutron absorption rate by unit of volume, and the slowing down 
density to thermal neutron are equal in the flux-trap axis. The 
optimum-sized flux-trap increases when the V mog/V comb ratio de- 
creases, but the relative variation is smaller than 20% for the range 
Of V moa/V com Values studied (1.05 to 2.39). (author). 


26893 (INIS-BR-2612, pp. 5-6) Determination of boron con- 
centration in graphite used in the Argonauta reactor from IEN 





(Nuclear Engineering Institute) using the neutron activation 
technique with charged particles. Vinagre Filho, U.M.: Costa, 
V.L. da; Silva, A.G. da. Instituto de Engenharia Nuclear (IEN), Rio 
de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. BORON 10/alpha reactions; 
BORON 10/quantity ratio; GRAPHITE; RESEARCH REACTORS 


26894 (INIS-BR—2650) Neutron pulse propagation in natu- 
ral UO sub(2) subcritical assembly moderated by heavy water. 
Prado Souza, R.M.G. do. Minas Gerais Univ., Belo Horizonte, MG 
(Brazil). Curso de Pos-graduacao em Ciencias e Tecnicas Nucle- 
ares. 1976 226p. (In Portuguese). Order Number DE91640625. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short neutron bursts are fed to the graphite base of CAPITU, a 
D sub(2)O - natural uranium subcritical assembly. Due to the dis- 
persive properties of the media the wave -components of the 
neutron pulses are attenuated and phase shifted along the axial di- 
rection. The experimental impulse response is Fourier transformed 
to yield the system's dispersion law, a relationship connecting the 
neutron diffusion parameters and the inverse complex relaxation 
length K (w). The experimental results for five assemblies studied 
in CAPITU are compared with the theoretical dispersion law ob- 
tained from the two group diffusion theory. (author). 


26895 (INIS-mf—12867, pp. 1.7-1.9) Low enriched replace- 
ment fuels for NRU: Developments in tabrication and 
irradiation. Schaefer, J.D. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Wood, J.C.; 
Sears, D.F.; Berthiaume, L.C.; Herbert, L.N. Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1985. 375p. (CONF-8506403—: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. NRU REACTOR/moderately 
enriched uranium; DISPERSION NUCLEAR FUELS; URANIUM 
SILICIDES 


26896 (INIS-mf-12867, pp. 14.7-14.8) Longer life cores for 
SLOWPOKE-2 reactors. Irish, J.D. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); 
Hilborn, J.W. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 375p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SLOWPOKE TYPE REAC- 
TORS/reactor cores; NEUTRON REFLECTORS 


26897 (INIS-mf-12867, pp. 14.9-14.10) A calculational 
model for the NRU reactor. Douglas, S.R. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuciear Society, Toronto, ON (Canada). 1985. 
375p. (CONF-8506403—-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NRU REACTOR/reactor kinet- 
ics; HETEROGENEOUS REACTOR CORES; NEUTRON 
TRANSPORT; REACTOR PHYSICS; W CODES 


26898 (INIS-mf—12867, pp. 2.12-2.14) A probabilistic risk 
assessment of loss of fuel rod cooling in the NRU 135 MW re- 
search reactor. Winfield, D.J. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NRU REACTOR/safety; LOSS 
OF COOLANT; SAFETY; PROBABILISTIC ESTIMATION; RADIA- 
TION DOSES 
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26899 (INIS-mf—12867, pp. 20.10-20.12) The SLOWPOKE-2 
reactor with LEU oxide fuel. Townes, B.M. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Hilborn, J.W. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SLOWPOKE TYPE REAC- 
TORS/tue!l elements; MODERATELY ENRICHED URANIUM; 
URANIUM DIOXIDE 


26900 (INIS-mf-12868(v.1,2), pp. 152-171) Development of a 
three-dimensional simulator of a DIDO-type reactor. Nonboel, E. 
(Risoe National Lab., Roskilde (Denmark)). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

A three-dimensional neutronic simulator of the Danish research 
reactor DR3 has been developed. The demands of a more effec- 
tive utilization of the reactor and its facilities have required a more 
detailed calculational tool than has been applied so far. Thus, the 
capabilities of the simulator should be to calculate reactivity 
changes, burnup distributions and flux distributions in three dimen- 
sions on an off-line, non-real time computer. A great deal of 
attention has been devoted to the treatment of the coarse control 
arms. The model has beertested against measurements with sat- 
isfying results. Furthermore, the model has been used to analyse a 
proposal for a new core design called ring-core, where four central 
fuel elements are replaced by four dummy ones with heavy water 
to increase the thermal flux in the center of the reactor. 


26901 (INIS-mf—12870, pp. 1.15-1.19) Low enriched fuels 
for NRU: Developments in fabrication and irradiation. Schaefer, 
J.D. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Wood, J.C.; Sears, D.F.; Berthiaume, 
L.C.; Herbert, L.N. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 6938p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Low enriched uranium silicide dispersion fuels are under devel- 
opment for use in Canadian test reactors. These 20% enriched 
dispersion fuels are to replace the current 93% enriched uranium- 
aluminum alloy driver fuels. The reduced enrichment is intended to 
reduce the risk of illegal diversion for weapons proliferation. Devel- 
opments in uranium silicide dispersion manufacturing technology 
have proven the production viability of the fuel. Success in the irra- 
diation testing of the dispersion fuels in mini-element form has led 
to the irradiation of seven full-size fuel assemblies. 


26902 (INIS-mf—12870, pp. 14.16-14.19) Longer life cores 
tor SLOWPOKE-2 reactors. Irish, J.D. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); 
Hilborn, J.W. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 6938p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method has been devised to increase the lifetime of 
SLOWPOKE-2 cores by increasing the initial fuel loading by about 
7%. The method was implemented during the commissioning of the 
SLOWPOKE-2 (Kanata) reactor. Calculations indicate that the core 
lifetime will be doubled. 


26903 (INIS-mf—12870, pp. 14.20-14.24) A  calculational 
model for the NRU reactor. Douglas, S.R. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
693p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
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Jun 1985). In Proceedings of the Canadian Nuclear Society sixth 
annual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS 

A new computer model to calculate neutronic properties of the 
NRU research reactor is being implemented at the Chalk River Nu- 
clear Laboratories (CRNL). The model is founded on numerous 
theoretical studies, on analysis of NRU support experiments done 
in a zero power reactor, and on comparison with measurement in 
the NRU reactor. This paper examines the elements of the new 
calculational model, concentrating on the unique features of NRU 
and their influences on neutron behaviour. 


26904 (INIS-mf-12870, pp. 20.18-20.24) The MAPLE-X con- 
cept dedicated to the production of radio-isotopes. Heeds, W. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI: NTIS (US Sales Only); INIS. 

MAPLE is a versatile new Canadian multi-purpose research re- 
actor concept that meets the nuclear aspirations of developing 
countries. It is planned to convert the NRX reactor at Chalk River 
Nuclear Laboratories into MAPLE-X as a demonstration prototype 
of this concept and thereafter to dedicate its operation to the pro- 
duction of radio-isotopes. A description of MAPLE-X and details of 
molybdenum-99 production are given. 


26905 (INIS-mf—12870, pp. 20.25-20.31) The SLOWPOKE-2 
reactor with low enrichment uranium oxide fuel. Townes, B.M. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Hilborn, J.W. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 6938p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

A SLOWPOKE-2 reactor core contains less than 1 kg of highly 
enriched uranium and the proliferation risk is very low. However, to 
overcome proliferation concerns a new low enrichment uranium 
fuelled reactor core has been designed. This core contains approx- 
imately 180 fuel elements based on the Zircaloy-4 clad UO, 
CANDU fuel element, but with a smaller outside diameter. The 
physics characteristics of this new.reactor core ensure the inherent 
safety of the reactor under all conceivable conditions and thus the 
basic SLOWPOKE safety philosophy which permits unattended op- 
eration is not affected. 


26906 (JAERI-M—91-056) Developments of High- 
Temperature Structural Design Rules for the HTTR class 1 
boltings and Core-Restraint-Bands. Motoki, Yasuo (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Re- 
search Establishment); Hada, Kazuhiko; Baba, Osamu; Nishiguchi, 
Isoharu. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1991. 50p. (In Japanese). Order Number DE91522042. Source: 
OSTI; NTIS (US Sales Only): INIS. 

High-Temperature Structural Design Rules are developed for the 
HTTR (High Temperature Engineering Test Reactor) boltings of 
class 1 components and core supports structures, and Core- 
Restraint-Bands (core restraint mechanism in used self-tightenning 
system). The rules are established on the basis of LWR regulatoly 
guide MIT! regulation No. 501 in Japan, ASME B and PV Code 
Sec. Il] Div.1, ASME B and PV Code Case N-47, N-253-4 and the 
Elevated Temperature Structural Design Guide for Class 1 Compo- 
nents of the prototype Fast Breeder Reactor 'Monju’ (FBR Code). 
This report describes investigation of the material property and 
fundamental considerations in developing the design rules. The fol- 
lowing features in loading conditions are incorporated in developing 
the rules. The structural materials are class 1 bolting steel (JIS 
SNB16) and austenitic stainless steel (JIS SUS316). HTTR-helium 
environment and irradiation effects on the these materials are in- 
significant. These components are in service below temperatures 
that creep effects are insignificant at normal loading condition. (au- 
thor). 
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26907 (JAERI-M-91-070) An explication of the graphite 
structural design code of core support components for the 
High Temperature Engineering Test Reactor. lyoku, Tatsuo 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Ishihara, Masahiro; Toyota, Junji: Sh- 
iozawa, Shusaku. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1991. 37p. (In Japanese). Order Number 
DE91522312. Source: OSTI; NTIS (US Sales Only); INIS. 

The integrity evaluation of the core support graphite components 
for the High Temperature Engineering Test Reactor (HTTR) will be 
carried out based upon the Graphite Structural Design Code for 
core support components. In the application of this design code, it 
is necessary to clear the basic concept to evaluate the core sup- 
port components of HTTR. Therefore, considering the detailed 
design of core support graphite structures of HTTR, this report ex- 
plicates the design code in detail about the concepts of stress limit, 
fatigue limit, other special stress limit and integrity evaluation of ox- 
idized graphite components etc.. (author). 
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Refer also to citation(s) 26507, 26856, 26868, 26869, 27031, 
27169, 28469 


26908 (EUR-12881) Annual report 1989 operation of the 
high flux reactor. Ahif, J.; Gevers, A. (ed.). Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. 100p. 
Source: OSTI; NTIS (US Sales Only). 

In 1989 the operation of the High Flux Reactor Petten was car- 
ried out as planned. The availability was more than 100% of 
scheduled operating time. The average occupation of the reactor 
by experimental devices was 72% of the practical occupation limit. 
The reactor was utilized for research programmes in support of nu- 
clear fission reactors and thermonuclear fusion, for fundamental 
research with neutrons and for radioisotope production. General 
activities in support of running irradiation programmes progressed 
in the normal way. Development activities addressed upgrading of 
irradiation devices, neutron radiography and neutron capture ther- 
apy. 


26909 (HAN-—45828) 100 Area monthly report, January 
1949. Hanford Works, Richland, WA (United States). 1949. 177p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016180. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document contains the monthly reports for the 100 area ac- 
tivities for the months of January 1949 through November 1949. 
(Fl) 


26910 (HAN—45954-Pt.6) [P Department daily reports Octo- 
ber 5, 1944-December 31, 1948]: Part 6. Hanford Works, 
Richland, WA (United States). [1947]. 322p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91015349. Source: OSTI; NTIS; GPO Dep. 

This document is the collected daily reports for the P Depart- 
ment for the interval of July 1, 1947 until December 31, 1947. 


26911 (HAN-45954-Pt.7) [P Department daily reports: Part 
7, January 1, 1948—June 30, 1948]. Hageman, R.C.; Maider, J.E. 
Hanford Works, Richland, WA (United States). [1948]. 320p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE91015350. Source: OSTI; 
NTIS; GPO Dep. 

This document contains P department's daily reports for January 
1st, 1948 until June 30th, 1948. 


26912 (HAN-45954-Pt.8) [P Department daily reports: Oc- 
tober 5, 1944-December 31, 1948]: Part 8. Hanford Works, 
Richland, WA (United States). [1948]. 311p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91015351. Source: OSTI; NTIS; GPO Dep. 

This document contains P Department's daily reports for July 1, 
1948 until December 31, 1948. 


26913 (HAN-65347) Hantord Reactor operating character- 
istics, physical descriptions, current design limits and fuel 
element glossary. Renn, W.A. Hanford Works, Richland, WA 
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(United States). 11 Apr 1957. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE91016178. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The frequently-referred characteristics of each Hanford reactor 
are herein tabulated with the exception of the PCTR. The KE and 
KW reactors, due to their similarity in characteristics, have been re- 
placed by one reactor whose characteristics are representative of 
each of the two reactors individually. The operating values given 
for B, D, DR, F, and H are post CG-558 and those given for C are 
post CG-600 with a full |&E fuel element loading, i.e., no solid 
slugs. The information is given in two parts, the first section 
presents the actual operating values and physical descriptions and 
the second illustrates the design limits for summer and winter. 
Most values are average varying with seasonal changes and are 
the most representative at this time. The fuel elements used cur- 
rently, in the past and to be used in the future are outlined with 
their terminology, description, and function. 


26914 (HW-7-2520-Del.) 100 technical-miscellaneous 
physics activities from 8/25/45 to 9/25/45. Wende, C.W.J. Du 
Pont de Nemours (E.|.) and Co., Richland, WA (United States). 2 
Oct 1945. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91017050. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes the miscellaneous physics activities of 
the 100 Area at Hanford Atomic Products Operation. Slug sorting, 
water activities, graphite problems, and separation processes are 
some of the major topic covered. (JEF) 


26915 (HW-11226-DEL.) Hantord Works monthly report, 
September 1948. Hanford Works, Richland, WA (United States). 
25 Oct 1948. 325p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91015998. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document describes activities during this reporting period. 
Plant statistics, personnel distribution, and activities of the manu- 
facturing and technical divisions are discussed. Activities of the 
medical, health instruments, accounting, service, community, and 
employee and community relations divisions are also presented. 
(Fl) 


26916 (HW-28080) Production Test 105-301-P increase in 
power level of the F Pile: Final report. Reid, R.W. Hanford 
Works, Richland, WA (United States). 15 May 1953. 1p. Sponsored 
by USDOE, Washington, DC (United States). DOE Gontract AC06- 
76RLO1830. Order Number DE91017044. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor operation; PROGRESS REPORT; GRAPHITE; TESTING 


26917 (HW-42899) Reactor section, radiation monitoring 
report for month of April 1956. Jerman, P.C. Hanford Works, 
Richland, WA (United States). 1 May 1956. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE91017111. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Radiation monitoring is outlined for the reactor section of Hanford 
for April 1956. Activities covered are personnel monitoring, expo- 
sure control, contamination control, and general operations. (SM) 


26918 (HW-44260) Slug rupture experience at Hanford, 
April through September 1955. Anderson, J.K. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 11 Jul 1956. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91015235. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of the slug rupture experi- 
ence at Hanford during the period from April 1, 1955 through 
September 30, 1955, along with conclusions drawn from this expe- 
rience. It is divided into three sections pertaining to: regular 
production metal, experimental uranium slugs and uranium alloy 
slug loadings. 


26919 (HW-55183) Filtered water cross-tie, 183-B and 183- 
C. Hanford Works, Richland, WA (United States). 3 Feb 1958. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC06-76RL01830. Order Number DE91017123. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This 1958 project proposal requests the installation of a filtered 
water cross-tie between 183-C Reservoir and 183-B Clearwell. 
(SM) 


26920 (HW-89081) Daily operating conditions 100 areas 
1951. Hanford Works, Richland, WA (United States). [1951]. 73p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017048. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the daily operation conditions for the 
Hanford 100 areas for January 1, 1951 through December 31, 
1951. (Fl) 


26921 (INIS-mf—12867, pp. 20.8-20.9) The MAPLE-X concept 
dedicated to the production of radio-isotopes. Heeds, W. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). in Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. MAPLE REACTOR/isotope pro- 
duction reactors; MOLYBDENUM 99; POWER RANGE 10-100 MW 


26922 (MED—1002) [100-B Area daily diary, January 1945— 
June 1945]. Valente, F.A. Hanford Works, Richland, WA (United 
States). [1945]. 181p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017125. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the daily diary of Captain Valente for 
January 1, 1945 through June 30, 1945. Details of the activities of 
the Hanford 100-B area are discussed. (Fl) 


26923 (MED—1004) [100-B Area daily diary, August 1944— 
December 1944]. Valente, F.A. Hanford Works, Richland, WA 
(United States). [1944]. 136p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE91017124. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the daily dairy of Captain Valente from 
August 10, 1944 through December 30, 1944. This dairy details 
activities in the 100-B area during this period. (Fi) 
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26924 (BNL-46235) Light weight space power reactors for 
nuclear electric propulsion. Ludewig, H.; Mughabghab, S-.; 
Lazareth, O.; Perkins, K.; Schmidt, E.; Powell, J.R. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016. (CONF-910626-2: 6. international conference on 
emerging nuclear energy systems, Monterey, CA (United States), 
16-21 Jun 1991). Order Number DE91014803. Source: OSTI; 
NTIS; GPO Dep. 

A Nuclear Electric Propulsion (NEP) unit capable of propelling a 
manned vehicle to MARS will be required to have a value of a (kg/ 
kWe) which is less than five. In order to meet this goal the reactor 
mass, and thus its contribution to the value of a will have to be 
minimized. In this paper a candidate for such a reactor is de- 
scribed. It consists of a gas cooled Particle Bed Reactor (PBR), 
with specially chosen materials which allow it to operate at an exit 
temperature of approximately 2000 K. One of the unique features 
of a PBR is the direct cooling of particulate fuel by the working 
fluid. This feature allows for high power densities, highest possible 
gas exit temperatures, for a given fuel temperature and because of 
the thin particle bed a low pressure drop. The PBR’s described in 
this paper will have a ceramic moderator (Be2C), ZrC coated fuel 
particles and a carbor/carbon hot frit. All the reactors will be de- 
signed with sufficient fissile loading to operate at full power for 
seven years. The burn up possible with particulate fuel is approxi- 
mately 30%~-50%. These rector designs achieve a value of a less 
than unity in the power range of interest (5 MWe). 5 refs., 3 figs. 
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26925 (LA-12102) An investigation of dual-mode operation 
of a nuclear-thermal rocket engine. Kirk, W.L.: Hedstrom, J.C.; 
Moore, S.W.; McFarland, R.D.; Merrigan, M.A.; Buksa, J.J.; Cap- 
piello, M.W.; Hanson, D.L.; Woloshun, K.A. Los Alamos National 
Lab., NM (United States). Jun 1991. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE91015977. Source: OSTI; NTIS; GPO Dep. 

A preliminary assessment of the technical feasibility and mass 
competitiveness of a dual-mode nuclear propulsion and power sys- 
tem based on Rover-type reactors has been completed. Earlier 
studies have indicated that dual-mode systems appear attractive 
for electrical power levels of a few kilowatts. However, at the 
megawatt electrical power level considered in this study, it appears 
that extensive modifications to the nuclear-thermal engines would 
be required, the feasibility of which is unclear. Mass competitive- 
ness at high electrical power levels is also uncertain. Further study 
of reactor and shield design in conjuction with mission and vehicle 
studies is necessary in order to determine a useful dual-mode 
power range. 9 refs., 20 figs., 4 tabs. 


26926 (LA-UR-91-2295) A review of the Los Alamos effort 
in the development of nuclear rocket propulsion. Durham, F.P.; 
Kirk, W.L.; Bohl, Rw. Los Alamos National Lab., NM (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9109226— 
1: AIAA/NASA/OAI conference on advanced SEI technologies, 
Cleveland, OH (United States), 3-4 Sep 1991). Order Number 
DE91016036. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reviews the achievements of the Los Alamos nuclear 
rocket propulsion program and describes some specific reactor de- 
sign and testing problems encountered during the development 
program along with the progress made in solving these problems. 
The relevance of these problems to a renewed nuclear thermal 
rocket development program for the Space Exploration Initiative 
(SEl) is discussed. 11 figs. 


26927 (LA-UR-91-2317) Carbide tuels for nuclear thermal 
propulsion. Matthews, R.B.; Blair, H.T.; Chidester, K.M.; David- 
son, K.V.; Stark, W.E.; Storms, E.K. Los Alamos National Lab., NM 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9109226-3: AIAA/NASA/OAI conference on advanced SEl 
technologies, Cleveland, OH (United States), 3-4 Sep 1991). Order 
Number DE91016032. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A renewed interest in manned exploration of space has revital- 
ized interest in the potential for advancing nuclear rocket 
technology developed during the 1960’s. Carbide fuel performance, 
melting point, stability, fabricability and compatibility are key tech- 
nology issues for advanced Nuclear Thermal Propulsion reactors. 
The Rover fuels development ended with proven carbide fuel forms 
with demonstrated operating temperatures up to 2700 K for over 
100 minutes. The next generation of nuclear rockets will start 
where the Rover technology ended, but with a more rigorous set of 
operating requirements including operating lifetime to 10 hours, 
operating temperatures greater that 3000 K, low fission product re- 
lease and compatibility. A brief overview of Rover/NERVA carbide 
fuel development is presented. A new fuel form with the highest 
potential combination of operating temperature and lifetime is pro- 
posed that consists of a coated uranium carbide fuel sphere with 
built in porosity to contain fission products. The particles are dis- 
persed in a fiber reinforced ZrC matrix to increase thermal shock 
resistance. 12 refs., 6 figs., 2 tabs. 


26928 (LA-UR-91-2428) Effect of fuel geometry on the 
litetime-temperature performance of advanced nuclear propul- 
sion reactors. Storms, E.K.; Hanson, D.; Kirk, W.; Goldman, P. 
Los Alamos National Lab., NM (United States). [1991]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9109226-2: AIAA/NASA/OAI conference 
on advanced SEI technologies, Cleveland, OH (United States), 3-4 
Sep 1991; AIAA-91-3454). Order Number DE91016197. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

An analysis is made of the vaporization and hydrogen interaction 
characteristics of Zr-U-C solid-solution from which vaporization rate 
equations are derived. These equations are used to determine the 
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influence of geometrical factors on vaporization from fuel in nuclear 
propulsion reactors having the prismatic and particle-bed designs. 
Vaporization is one of the major life-limiting processes at tempera- 
tures near 3000 K and the magnitude of the effect depends on the 
geometrical design. 10 refs., 17 figs., 1 tab. 


26929 (SAND—91-1659C) Nuclear thermal rockets: A sys- 
tems study. Connell, L.W. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9109226-7: AIAA/NASA/OAI conference on advanced SEI 
technologies, Cleveland, OH (United States), 3-4 Sep 1991). Order 
Number DE91017066. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

One of the principal findings of the Synthesis Group was the im- 
portance of nuclear thermal rocket propulsion for the successful 
manned exploration of Mars. This paper will examine solid core 
Nuclear rocket concepts. The NTR with the highest level of 
technology readiness is the NERVA Derivative Reactor (NDR). Ad- 
vanced NTRs based on the Particle Bed Reactor (PBR) offer the 
potential for improving the key NTR performance parameters of 
thrust-to-weight ratio and specific impulse over those of the NDR. 
The sensitivity of spacecraft mass to improvements in these pa- 
rameters will be computed. A direct comparison of the NDR and 
PBR concepts is also performed. 14 refs., 12 figs., 1 tab. 
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Refer also to citation(s) 25894, 26119, 26121, 26122, 26169, 
26196, 26555, 26751, 26752, 26754, 26789, 26791, 26796, 26801, 
26803, 26832, 26851, 26856, 26871, 26879, 26880, 26918, 28650, 
28653, 29526, 29533 


26930 (AECL-9428) Source term and radiological conse- 
quences of the Chernobyl accident. Mourad, R. Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations. 
Sep 1987. 65p. Order Number DE91642193. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report presents the results of a study of the source term and 
radiological consequences of the Chernobyl accident. The results 
two parts. The first part was performed during the first 2 months 
following the accident and dealt with the evaluation of the source 
term and an estimate of individual doses in the European countries 
outside the Soviet Union. The second part was performed after 
August 25-29, 1986 when the Soviets presented in a IAEA Confer- 
ence in Vienna detailed information about the accident, including 
source term and radiological consequences in the Soviet Union. 
The second part of the study reconfirms the source term evaluated 
in the first part and in addition deals with the radiological conse- 
quences in the Soviet Union. Source term and individual doses are 
calculated from measured post-accident data, reported by the So- 
viet Union and European countries, microcomputer program PEAR 
(Public Exposure from Accident Releases). 22 refs. 


26931 (ANL/CP-71268) Evaluation of seismic margins for 
an in-plant piping system. Kot, C.A.; Srinivasan, M.G.; Hsieh, 
B.J. Argonne National Lab., IL (United States). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-910817-—24: 11. international conference 
on structural mechanics in reactor technology, Tokyo (Japan), 18- 
23 Aug 1991). Order Number DE91015990. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Earthquake experience as well as experiments indicate that, in 
general, piping systems are quite rugged in resisting seismic load- 
ings. Therefore there is a basis to hold that the seismic margin 
against pipe failure is very high for systems designed according to 
current practice. However, there is very little data, either from tests 
or from earthquake experience, on the actual margin or excess ca- 
pacity (against failure from seismic loading) of in-plant piping 
systems. Design of nuclear power plant piping systems in the US 
is governed by the criteria given in the ASME Boiler and Pressure 
Vessel (B&PV) Code, which assure that pipe stresses are within 
specified allowable limits. Generally linear elastic analytical meth- 
ods are used to determine the stresses in the pipe and forces in 





pipe supports. The objective of this study is to verify that piping de- 
signed according to current practice does indeed have a large 
margin against failure and to quantify the excess capacity for pip- 
ing and dynamic pipe supports on the basis of data obtained in a 
series of high-level seismic experiments (designated SHAM) on an 
in-plant piping system at the HDR (Heissdampfreaktor) Test Facility 
in Germany. Note that in the present context, seismic margin refers 
to the deterministic excess capacities of piping or supports com- 
pared to their design capacities. The excess seismic capacities or 
margins of a prototypical in-plant piping system and its components 
are evaluated by comparing measured inputs and responses from 
high-level simulated seismic experiments with design loads and al- 
lowables. Large excess capacities are clearly demonstrated against 
pipe and overall system failure with the lower bound being about 
four. For snubbers the lower bound margin is estimated at two and 
for rigid strut supports at five. 4 refs., 2 figs., 2 tabs. 


26932 (ANL/CP-71269) Analytical simulation of nonlinear 
response to seismic test excitations of HDR-VKL piping sys- 
tem. Srinivasan, M.G. (Argonne National Lab., IL (United States)); 
Kot, C.A.; Mojtahed, M. Argonne National Lab., IL (United States). 
[1991]. 15p. Sponsored by USDOE, Washington, DC (United 
States); Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-910817-25: 11. 
international conference on structural mechanics in reactor technol- 
ogy, Tokyo (Japan), 18-23 Aug 1991). Order Number DE91015989. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Dynamic tests with simulated earthquake excitation (SHAM) 
were performed during Aprii-May 1988 on the Versuchskreislauf 
(VKL) piping system at the Heissdampfreaktor (HDR) Test Facility 
in Kahl/Main, Federal Republic of Germany. The major objectives 
of these tests were to study the behavior of a full-scale in-plant 
piping system subjected to a range of seismic excitation levels 
(from design levels to those that might induce either failure of pipe 
supports or plasticity in the pipe runs) and to establish seismic 
margins for piping and pipe supports. Data obtained in the tests 
are also being used to validate analytical methods for piping re- 
sponse calculation. Detailed reports on the SHAM experiments are 
given elsewhere by Kot et al. (1990). This paper describes an ef- 
fort to evaluate the computer code NONPIPE (proprietary to 
Nutech Engineers) with data from one of the SHAM tests. NON- 
PIPE is a nonlinear finite-element program capable of calculating 
the elastic-plastic response of piping systems subjected to seismic 
excitation. The special characteristic of this code is the simplified 
or approximate approach it uses for modeling the elastic behavior 
which makes the calculations relatively less resource intensive than 
those of other nonlinear codes. The evaluation is based on a com- 
parison of computational results of simulation of a SHAM test with 
corresponding test measurements. 6 refs., 10 figs. 


26933 


(ANL/CP-71314) System response analyses of base- 
isolated structures to earthquake ground motions. Wang, C.Y. 
(Argonne National Lab., IL (USA)); Tang, Y.; Marchertas, A.H. Ar- 
gonne National Lab., IL (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910817-18: 11. international conference on 
structural mechanics in reactor technology, Tokyo (Japan), 18-23 


Aug 1991). Order Number DE91015685. Source: 
INIS; GPO Dep. 

Seismic isolation is one of the most significant earthquake engi- 
neering developments in recent years. This paper describes 
system response analyses of base-isolated structures to earth- 
quake ground motions. Emphasis is placed on the adaptation of a 
nonlinear constitutive model for the elastomeric isolation bearing 
together with the treatment of foundation embedment for the soil- 
structure- interaction analysis. The constitutive model requires six 
input parameters derived from bearing experimental data under si- 
nusoidal loading. The characteristic behavior of bearing, such as 
the variation of shear modulus and material damping with the 
change of maximum shear deformation, can be captured closely by 
the formulation. In the treatment of soil embedment a spring 
method is utilized to evaluate the foundation input motion as well 
as soil stiffness and damping. The above features have been incor- 
porated into a three-dimensional system response program, 
SISEC, developed at Argonne National Laboratory (ANL) (Wang et 
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al. 1991). Sample problems are presented to illustrate the relative 
response of isolated and unisolated structures. 5 refs.. 7 figs. 


26934 (ANUCP-71316) Comparison of SISEC code simula- 
tions with earthquake data of ordinary and base-isolated 
buildings. Wang. C.Y.: Gvildys, J. Argonne National Lab.. IL 
(United States). [1991]. 7p. Sponsored by National Science 
Foundation. Washington. DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-910817-19: 11. international conference 
on structural mechanics in reactor technology, Tokyo (Japan), 18- 
23 Aug 1991). Order Number DE91015684. Source: OST}; NTIS; 
INIS; GPO Dep. 

Seismic isolation is gaining attention worldwide for use in a wide 
spectrum of structures and critical facilities, including bridges. office 
buildings, hospitals, computing and telecommunication centers, as 
well as nuclear facilities. Today there are over 125 structures 
worldwide which are isolated and the numbers have been increas- 
ing steadily in the past few years. Also, substantial research efforts 
have been devoted to the designs, testing of isolation bearings, as 
well as development of analytical methods for predicting the re- 
sponses of isolated structures. At Argonne National Laboratory 
(ANL), a 3-D computer program SISEC (Seismic Isolation System 
Evaluation Code) is being developed for simulating the system re- 
sponse of isolated and ordinary structures (Wang et al. 1991). This 
paper describes comparison of SISEC code simulations with build- 
ing response data of actual earthquakes. To ensure the accuracy 
of analytical simulations, recorded data of full-size reinforced con- 
crete structures located in Sendai, Japan are used in this 
benchmark comparison. The test structures consist of two three- 
story buildings, one base-isolated and the other one ordinary 
founded. They were constructed side by side to investigate the ef- 
fect of base isolation on the acceleration response. Among 20 
earthquakes observed since April 1989, complete records of three 
representative earthquakes, Nos. 2, 6, and 17, are used for the 
code validation presented in this paper. Correlations of observed 
and calculated accelerations at all instrument locations are made. 
Also, relative response characteristics of ordinary and isolated 
building structures are investigated. 3 rets., 5 figs., 1 tab. 


26935 (ANL/CP-72537) Responses of an isolation system 
with distinct multiple frequencies. Wu, Ting-shu; Seidensticker, 
R.W. Argonne National Lab., IL (United States). [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-910817-17: 11. international conference 


‘on structural mechanics in reactor technology, Tokyo (Japan), 18- 


23 Aug 1991). Order Number DE91015682. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Base isolation systems are generally designed with a single nat- 
ural frequency. A major concern for these isolation systems is that, 
if the dominant frequency of a future earthquake is equal or close 
to the system's natural frequency, the ground motion will be greatly 
amplified because of resonance,and the superstructure would 
suffer severe damages. This paper present an isolation system de- 
signed with two distinct frequencies. Its responses to different 
ground motions, including a harmonic motion, show that no exces- 
sive amplification will occur. Adoption of this isolation system would 
greatly enhance the safety of an isolated superstructure against fu- 
ture strong earthquakes. 3 refs., 4 figs., 2 tabs. 


26936 (ANL/CP-—72558) Mechanical characterization of 
seismic base isolation elastomers. Kulak, R.F.; Hughes, T.H. Ar- 
gonne National Lab., IL (United States). [1991]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910817-20: 11. international conference on 
structural mechanics in reactor technology, Tokyo (Japan), 18-23 
Aug 1991). Order Number DE91015680. Source: OSTI; NTIS; 
GPO Dep. 

From the various devices proposed for seismic isolators, the 
laminated elastomer bearing is emerging as the preferred device 
for large buildings/structures, such as nuclear reactor plants. The 
laminated bearing is constructed from alternating thin layers of 
elastomer and metallic plates (shims). The elastomer is usually a 
carbon filled natural rubber that exhibits damping when subjected 
to shear. Recently, some blends of natural and synthetic rubbers 
have appeared. Before candidate elastomers can be used in seis- 
mic isolation bearings, their response to design-basis loads and 
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beyond- design-basis loads must be determined. This entails the 
development of constitutive models and and then the determination 
of associated material parameters through specimen testing. This 
paper describes the methods used to obtain data for characterizing 
the mechanical response of elastomers used for seismic isolation 
The data provides a data base for use in determining material pa- 
rameters associated with nonlinear constitutive models. In addition 
the paper presents a definition for a damping ratio that does not 
exhibit the usual reduction at higher strain cycles. 2 refs.. 6 figs.. 1 
tab. 


26937 (ANL/CP-72624) An overview of seismic-induced 
hydrodynamic phenomena in LMR reactor tanks. Ma. D.C. 
Chang. Y.W.; Seidensticker. R.W. Argonne National Lab., IL 
(United States). [1991]. 13p. Sponsored by USDOE. Washington 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910817-21: 11. international conference on structural mechanics in 
reactor technology. Tokyo (Japan). 18-23 Aug 1991). Order Num- 
ber’DE91015674. Source: OSTI: NTIS: INIS: GPO Dep 

Liquid metal reactors (LMTs) usually contain a huge volume of 
liquid sodium as reactor coolant. Since most reactor components 
are submerged in the sodium coolant, the seismic-induced hydrody- 
namic effects are of great importance in the design of LMR reactor 
components. Because LMRs operate at low pressures, the reactor 
components are made of thin-walled structures. Of interest in reac- 
tor design, in particular, are the hydrodynamic pressures imposed 
on various components, such as the reactor vessel wall, thermal 
liner, and components projecting down into the liquid sodium. The 
sloshing wave height and impact forces on the reactor cover are 
also important in assessing the safety of the reactor system. This 
paper presents an overview of the seismic-induced hydrodynamic 
phenomena in the LMR reactor tanks. 10 refs., 14 figs., 2 tabs. 


26938 (ANL/CP-72765) Response of  seismic-isolated 
structures under long-period motions. Ma, D.C. Argonne Na- 
tional Lab., IL (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910817-22: 11. international conference on structural me- 
chanics in reactor technology, Tokyo (Japan), 18-23 Aug 1991). 
Order Number DE91015673. Source: OSTI: NTIS; INIS; GPO Dep. 

In the past decade, considerable progress has been made on 
reducing the seismic response of structures through seismic isola- 
tion. Application of seismic-isolation techniques to nuclear power 
facilities is currently being investigated. This paper presents an 
analysis of the effect of long period motions on a seismic-isolated 
nuclear structure. Preliminary analysis indicates that long-period 
earthquake motions increase structural accelerations and relative 
displacements between the upper and lower mats. Relative dis- 
placement between the mats can be represented by spectral 
displacement at the frequency of the structure, and can be effec- 
tively reduced by increasing viscous damping in the isolator. The 
isolated structure behaves as a system with one degree of free- 
dom. Future analysis of seismic effects on seismic-isolated 
Structures should include the linear and nonlinear effects of soil- 
Structure interactions. 3 refs., 12 figs., 3 tabs. 


26939 (BNL-46305) An idealized transient model for melt 
dispersal from reactor cavities during pressurized melt ejec- 
tion accident scenarios. Tutu, N.K. Brookhaven National Lab.., 
Upton, NY (United States). Jun 1991. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE91015520. Source: OSTI; NTIS; INIS; GPO Dep. 

The direct Containment Heating (DCH) calculations require that 
the transient rate at which the melt is ejected from the reactor cav- 
ity during hypothetical pressurized melt ejection accident scenarios 
be calculated. However, at present no models, that are able to pre- 
dict the available melt dispersal data from small scale reactor 
cavity models, are available. In this report, a simple idealized 
model of the melt dispersal process within a reactor cavity during a 
pressurized melt ejection accident scenario is presented. The pre- 
dictions from the model agree reasonably well with the integral 
data obtained from the melt dispersal experiments using a small 
scale model of the Surry reactor cavity. 17 refs., 15 figs. 


26940 (BNL-46348) Partitioning between sediment and 
porewater of radiocesium trom Chernobyl fallout. Fuhrmann, 
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M. (Brookhaven National Lab.. Upton. NY (USA)): Pietrzak. R.; 
Neiheisel. J.: Dyer. FR. Brookhaven National Lab.. Upton, NY 
(United States). 23 Apr 1991. 32p. Sponsored by USDOE, Wash- 
ington. DC (United States): Environmental Protection Agency, 
Washington. DC (United States}. DOE Contract AC02-76CHO00016. 
(CONF-9104279-1: 1. international ocean pollution symposium, 
Magaquez (Puerto Rico). 28 Apr 1991). Order Number 
DE91015653. Source: OSTI: NTIS: INIS: GPO Dep. 

As part of a joint USA/USSR Environmental Agreement to deter- 
mine the distribution and concentration of Chernoby] radioactivity in 
the northwest Black Sea area. the sediment from eight stations was 
collected and analyzed to assess the ability of sediment from the 
northwest Black Sea to adsorb radiocesium. Two methods were 
used to determine partitioning between liquid and solid phases; 
batch tests and porewater separation. In the batch test, Cs-137 
tracer was added to mixtures of sediment and bottom water, with 
contact solutions ranging from 85 Bq/ml to 1760 Ba/ml. The distri- 
bution ratios (Rp) for individual batch tests ranged from 390 to 
1770 mig. lsotherms were linear for all cores and Rp values calcu- 
lated from the slopes of the isotherms ranged from 660 to 1660 ml/ 
g. A second approach was used to determine the partitioning of 
Cs-137 between the porewater and the sediment under more natu- 
ral conditions. The top 2 cm of two cores were sectioned and the 
sediment and the porewater were separated. In both samples the 
sediment contained significant amounts of Cs-137 and Cs-134 indi- 
cating the presence of fallout from the Chernobyl reactor accident. 
There was no cesium activity observed in the porewater at a mini- 
mum detectable level of 0,008 Bq/ml. 32 refs., 5 figs., 7 tabs. 


26941 (BNL-NUREG-46344) Analysis of unscrammed 
events in PRISM. Siovik, G.C.; Van Tuyle, GJ. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1990]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE91015426. Source: OSTI; NTIS; 
INIS; GPO Dep 

The PRISM reactor is presently under pre-application licensing 
review by the NRC, with Brookhaven National Laboratory (BNL) 
providing technical assistance. The purpose of this paper is to re- 
view the current PRISM design and describe the results from the 
SSC Code calculations performed at BNL, for a series of un- 
scrammed accidents. 3 refs., 5 figs. 


26942 (CONF-8908221-, pp. 15-33) Seismic isolation of nu- 
clear power plants - EDF’s philosophy. Coladant, C. (Electricite 
de France, Villeurbanne (France)). Argonne National Lab., IL 
(United States). [1989]. From 1. international seminar on seismic 
base isolation for nuclear power facilities; San Francisco, CA 
(United States); 21-22 Aug 1989. In Proceedings of the first interna- 
tional seminar on seismic base isolation for nuclear power facilities. 
375p. Order Number DES0012645. Source: OSTI; NTIS; INIS. 

The elastomer bearing pads used since 1963 as supports for 
prestressed concrete pressure vessels (PCPVs) was quickly cho- 
sen by Electricite de France (ED) to improve the capability of 
nuclear power plants (NPPs) to withstand strong earthquakes and 
to reduce the seismic loads on structures and equipment. The stan- 
dardized units for 900 and 1,300 MW(e) pressurized water reactor 
(PWR) plants have moderate seismic design loads of 0.2 and 0.15 
g, respectively. These design loads were exceeded by the site de- 
pendent spectra of Cruas (France) and Koeberg (South Africa). To 
keep the plant design unchanged and to take the advantages of 
standardization, these units were put on laminated bearings with or 
without sliding plates. For the future French 1,500 MW(e) fast 
breeder reactors (FBRs), which are more sensitive to seismic 
loads, the base isolation is considered by EDF at the beginning of 
the design, even for low ground motions of 0.1 g. The buildings are 
placed on laminated bearings while the reactor block is supported 
by springs and dampers. The isolated plant has identical costs as 
a conventional design such as SPX1 at Creys-Malville. 


26943 (CONF-8908221-, pp. 57-73) ENEA activities on 
seismic isolation of nuclear and non-nuclear structures. 
Martelli, A. (Italian National Commission for Nuclear and Alternative 
Energy Sources, Roma (ltaly)); Masoni, P.; Forni, M.; Indirli, M.; 
Spadoni, B.; Di Pasquale, G.; Lucarelli, V.; Sano, T.; Bonacina, G.; 
Castoldi, A. Argonne National Lab., IL (United States). [1989]. 
From 1. international seminar on seismic base isolation for nuclear 





power facilities; San Francisco, CA (United States): 21-22 Aug 
1989. In Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 375p. Order Number 
DE90012645. Source: OSTI; NTIS; INIS. 

Work on seismic isolation of nuclear and non-nuclear structures 
was started by ENEA in cooperation with ISMES in 1988. The first 
activity consisted of a proposal for guidelines for seismically iso- 
lated nuclear plants using high-damping, steel-laminated elastomer 
bearings. This is being performed in the framework of an agree- 
ment with General Electric Company. Furthermore, research and 
development work has been defined and recently initiated to sup- 
port development of the seismic isolation guidelines as well as that 
of qualification procedures for seismic isolation systems in general. 
The present R and D work includes static and dynamic experi- 
ments on single bearings, shake table tests with multi-axial 
simultaneous excitations on reduced-scale mockups of isolated 
structures supported by multiple bearings, and dynamic tests on 
large-scale isolated structures with on-site test techniques. It also 
includes the development and validation of finite-element nonlinear 
models of the single bearings, as well as those of simplified design 
tools for the analysis of the isolated structures dynamic behavior. 
Extension of this work is foreseen in a wider national frame. 


26944 (CONF-8908221-, pp. 74-87) Recent progress and 
development of building vibration control systems in Japan. 
Izumi, Masanori (Tohoku Univ., Sendai (Japan)). Argonne National 
Lab., IL (United States). [1989]. From 1. international seminar on 
seismic base isolation for nuclear power facilities; San Francisco, 
CA (United States); 21-22 Aug 1989. In Proceedings of the first in- 
ternational seminar on seismic base isolation for nuclear power 
facilities. 375p. Order Number DE90012645. Source: OSTI; NTIS; 
INIS. 

Japan is on a seismically active zone. The people are frequently 
shaken, and there is good reason to develop vibration control 
systems. Ministries and major construction companies have con- 
tributed to the progress of the technology. An example is the Fast 
Breeder Reactor (FBR) Research project, which may be equipped 
with a base-isolation system. Rubber bearings will be standardized 
and base-isolated buildings will be designed and constructed easily 
on good ground in the near future. But one needs time to realize a 
building with an active control system, which is effective in poten- 
tially destructive earthquakes. 


26945 (CONF-8908221-—, pp. 88-106) Seismic isolation in 
New Zealand. Skinner, R.|. (Physics and Engineering Lab., Lower 
Hutt (New Zealand)); Robinson, W.H.; McVerry, G.H. Argonne Na- 
tional Lab., IL (United States). [1989]. From 1. international 
seminar on seismic base isolation for nuclear power facilities; San 
Francisco, CA (United States); 21-22 Aug 1989. In Proceedings of 
the first international seminar on seismic base isolation for nuclear 
power facilities. 375p. Order Number DE90012645. Source: OSTI; 
NTIS; INIS. 

Bridges, buildings, and industrial equipment can be given 
increased protection from earthquake damage by limiting the earth- 
quake attack through seismic isolation. A broad summary of the 
seismic responses of base-isolated structures is of considerable 
assistance for their preliminary design. Seismic isolation as already 
used in New Zealand consists of a flexible base or support 
combined with some form of energy-dissipating device, usually in- 
volving the hysteretic working of steel or lead. This paper presents 
examples of the New Zealand experience, where seismic isolation 
has been used for 42 bridges, 3 buildings, a tall chimney, and 
high-voltage capacitor banks. Additional seismic response factors, 
which may be important for nuclear power plants, are also dis- 
cussed briefly. 


26946 (CONF-8908221-, pp. 107-112) Applicability of base- 
isolation R and D in non-reactor facilities to a nuclear reactor 
plant. Seidensticker, R.W. (Argonne National Lab., IL (USA)). Ar- 
gonne National Lab., IL (United States). [1989]. DOE Contract 
W-31109-ENG-38. From 1. international seminar on seismic base 
isolation for nuclear power facilities; San Francisco, CA (United 
States); 21-22 Aug 1989. In Proceedings of the first international 
seminar on seismic base isolation for nuclear power facilities. 
375p. Order Number DE90012645. Source: OSTI; NTIS; INIS. 
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Seismic isolation is gaining increased attention worldwide for use 
in a wide spectrum of critical facilities, ranging from hospitals and 
computing centers to nuclear power plants. While the fundamental 
principles and technology are applicable to all of these facilities. 
the degree of assurance that the actual behavior of the isolation 
systems is as specified varies with the nature of the facility in- 
volved. Obviously. the level of effort to provide such assurance for 
a nuclear power plant will be much greater than that required for, 
say, a critical computer facility. This paper reviews the research 
and development (R and D) programs ongoing for seismic isolation 
in non-nuclear facilities and related experience and makes a pre- 
liminary assessment of the extent to which such R and D and 
experience can be used for nuclear power plant application. Ways 
are suggested to improve the usefulness of such non-nuclear R 
and D in providing the high level of confidence required for the use 
of seismic isolation in a nuclear reactor plant. 


26947 (CONF-8908221-, pp. 113-125) Seismic isolation de- 
velopment for the US advanced liquid-metal reactor program. 
Gluekler, E.L. (General Electric Co., San Jose, CA (USA)); 
Bigelow. C.C.; DeVita, V.; Kelly, J.M.: Seidensticker, R.W.; Tajirian, 
F.F. Argonne National Lab., IL (United States). [1989]. From 1. in- 
ternational seminar on seismic base isolation for nuclear power 
facilities: San Francisco, CA (United States); 21-22 Aug 1989. In 
Proceedings of the first international seminar on seismic base iso- 
lation for nuclear power facilities. 375p. Order Number 
DE90012645. Source: OSTI; NTIS; INIS. 

GE Nuclear Energy, in association with a US Industrial Team 
and support from the US National Laboratories and Universities, is 
developing a modular liquid-metal reactor concept for the US De- 
partment of Energy (DOE). The objective of this development is to 
provide, by the turn of the century, a reactor concept with optimized 
passive safety features that is economically competitive with other 
domestic energy sources, licensable, and ready for commercial de- 
ployment. One of the unique features of the concept is the seismic 
isolation of the reactor modules which decouples the reactor and 
their safety systems from potentially damaging ground motions and 
significantly enhances the structural resistance to high energy, as 
well as long duration earthquakes. Seismic isolation is accom- 
plished with high damping natural rubber bearings. The reactors are 
located in individual silos below grade level and are supported by 
the isolator bearings at approximately their center of gravity. This 
application of seismic isolation is the first for a US nuclear power 
plant. A development program has been established to assure the 
full benefits from the utilization of this new approach and to provide 
adequate system characterization and qualification for licensing 
certification. The development program is described in this paper 
and selected results are presented. The initial testing indicated ex- 
cellent performance of high damping natural rubber bearings. 


26948 (CONF-8908221-, pp. 126-146) Utilities/industries 
joint study on seismic isolation systems for LWR: Part |. 
Experimental and analytical studies on seismic isolation sys- 
tems. Kato, Muneaki (Japan Atomic Power Co., Tokyo (Japan)); 
Sato, Shoji; Shimomura, Issei. Argonne National Lab., IL (United 
States). [1989]. From 1. international seminar on seismic base iso- 
lation for nuclear power facilities; San Francisco, CA (United 
States); 21-22 Aug 1989. In Proceedings of the first international 
seminar on seismic base isolation for nuclear power facilities. 
375p. Order Number DE90012645. Source: OSTI; NTIS; INIS. 

This paper describes a joint study program on seismic isolation 
systems for light-water reactors (LWRs) performed by ten electric 
power companies, three manufacturers, and five construction com- 
panies. The fundamental response characteristics of base-isolated 
structures and base-isolation devices are described. Applications of 
a base-isolation system to LWR buildings are given. Finally, three- 
dimensional shaking table experiments are described. 


26949 (CONF-8908221-—, pp. 147-175) Utilities/industries 
joint study on seismic isolation systems for LWR: Part Il. Ob- 
served behaviors of base-isolated general buildings under real 
earthquakes. Matsumura, Takao (Kansai Electric Power Co., Inc., 
Osaka (Japan)); Sato, Shoji; Kato, Muneaki. Argonne National 
Lab., IL (United States). [1989]. From 1. international seminar on 
seismic base isolation for nuclear power facilities; San Francisco, 
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CA (United States): 21-22 Aug 1989. In Proceedinas of the first in- 
ternational seminar on seismic base isolation for nuclear power 
facilities. 375p. Order Number DE90012645. Source: OST: NTIS; 
INIS. 

This paper describes the observed behavior of base-isolated 
buildings under real earthquake conditions. These buildings were 
constructed by five construction companies participating in the 
Joint Study on Seismic Isolation Systems for lightwater reactors. All 
the buildings are medium- or low-height buildings of reinforced- 
concrete structures with combinations of laminated rubber bearing 
or sliding bearings and various damping devices. 


26950 (CONF-8908221-, pp. 176-196) Experimental studies 
of the seismic response of structures incorporating base iso- 
lation systems. Kelly, J.M. (Univ. of California, Berkeley (USA)); 
Aiken, |.D. Argonne National Lab., IL (United States). [1989]. From 
1. international seminar on seismic base isolation for nuclear power 
facilities: San Francisco, CA (United States); 21-22 Aug 1989. In 
Proceedings of the first international seminar on seismic base iso- 
lation for nuclear power facilities. 375p. Order Number 
DE90012645. Source: OST]; NTIS; INIS. 

Whereas the concept of base isolating structures from the dam- 
aging effects of earthquake motions is not new, implementation of 
the technique is a relatively new occurrence. This has mainly been 
due to the need for several important developments in materials 
science and experimental and analytical modeling before base iso- 
lation could evolve into a practical approach for seismic design. 
One of these developments has been the ability to test large-scale 
isolation systems using simulated seismic loads. These tests have 
not only proven the performance and reliability of the isolation sys- 
tems and hardware, but have enabled correlation studies to be 
undertaken which have confirmed the accuracy of analytical meth- 
ods and the acceptability of current design procedures. The 
Earthquake Engineering Research Center (EERC) at the University 
of California at Berkeley has been an active participant in this 
work, and this paper reviews some of the achievements of the 
Center in the last few years. Component tests on single isolators 


are described. Tests on plain and high damping natural rubber 
bearings, lead-rubber bearings, sliding bearings, and bearings in- 
corporating uplift resistance mechanisms have been performed. 
High-shear strain tests on large (up to full scale) elastomeric bear- 
ings have been conducted to determine the stability characteristics 
and limit states of the isolators. 


26951 (CONF-8908221-, pp. 246-261) Seismic isolation re- 
trofitting of the Salt Lake City and County Building. Bailey, J. 
(E.W. Allen and Associates, Salt Lake City, UT (USA)); Allen, E. 
Argonne National Lab., IL (United States). [1989]. From 1. interna- 
tional seminar on seismic base isolation for nuclear power facilities; 
San Francisco, CA (United States); 21-22 Aug 1989. In Proceed- 
ings of the first international seminar on seismic base isolation for 
nuclear power facilities. 375p. Order Number DE90012645. 
Source: OSTI; NTIS; INIS. 

The City and County Building, a massive unreinforced masonry 
structure completed in 1894, has been seismically retrofitted using 
base isolation. The isolation system consists of 443 lead-rubber 
isolators installed underneath the building on top of existing spread 
footings. The building is isolated from the surrounding ground by a 
perimeter moat wall, permitting lateral movement to take place dur- 
ing an earthquake. It is believed that this is the first historic 
structure in the world to be retrofitted against possible seismic 
damage using base isolation. Lessons learned in this design effort 
are potentially applicable to seismic base isolation for nuclear 
power plants. 


26952 (CONF-8908221-, pp. 262-267) Development of 
safety evaluation guidelines for base-isolated buildings in 
Japan. Aoyama, Hiroyuki (Tokyo Univ. (Japan)). Argonne National 
Lab., IL (United States). [1989]. From 1. international seminar on 
seismic base isolation for nuclear power facilities; San Francisco, 
CA (United States); 21-22 Aug 1989. In Proceedings of the first in- 
ternational seminar on seismic base isolation for nuclear power 
facilities. 375p. Order Number DE90012645. Source: OSTI; NTIS; 
INIS. 

This paper describes the safety evaluation guidelines and the re- 
view process for non-nuclear base-isolated buildings proposed for 
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construction in Japan. The paper discusses the guidelines applica- 
tion for two types of soil: hard soil and intermediate soil (soft soil 
was excluded.): safety evaluation items included in the level C de- 
sign review; and safety margin of base isolation. Lessons learned 
through these design review efforts have potential applicability to 
design of seismic base isolation for nuclear power plants. 


26953 (CONF-8908221-. pp. 268-295) Seismic isolation 
rubber bearings for nuclear facilities. Fujita, Takafumi (Tokyo 
Univ. (Japan)). Argonne National Lab., IL (United States). [1989] 
From 1. international seminar on seismic base isolation for nuclear 
power facilities; San Francisco, CA (United States); 21-22 Aug 
1989. In Proceedings of the first intemational seminar on seismic 
base isolation for nuclear power facilities. 375p. Order Number 
DE90012645. Source: OSTI: NTIS; INIS. 

This paper describes results of biaxial breaking tests by com- 
pression and shear and by tension and shear for seismic isolation 
rubber bearings with bolted-type connections. The bearings used in 
the tests were low-damping rubber bearings, high-damping rubber 
bearings, and lead-rubber bearings. Three modes of failure of the 
bolted-type bearings were observed in the tests. They are the 
breaking failure by tension and shear; the breaking failure by com- 
pression and shear: and the buckling failure by compression and 
shear. The first and the second modes of failures are almost inde- 
pendent of the types and the sizes of the bearings. The breaking 
conditions of those failure modes are described in the axial stress- 
shear strain plane. This expression is useful for the evaluation of 
safety margins of the bearings. The paper outlines the basic de- 
sign of the nuclear-grade bearings which were used for large-scale 
rubber bearing tests in a research project for seismic isolation of 
fast breeder reactor (FBR) plants. The paper also discusses the 
protection method against aging and the quality control which are 
important for implementation. 


26954 (CONF-8908221-, pp. 296-321) CRIEPI test program 
tor seismic isolation of the FBR. Shiojiri, Hiroo (Central Re- 
search Institute of Electric Power Industry, Tokyo (Japan)). 
Argonne National Lab., IL (United States). [1989]. From 1. interna- 
tional seminar on seismic base isolation for nuclear power facilities: 
San Francisco, CA (United States); 21-22 Aug 1989. In Proceeo- 
ings of the first international seminar on seismic base isolation for 
nuclear power facilities. 375p. Order Number DE90012645. 
Source: OST!; NTIS; INIS. 

This paper describes the Central Research Institute of Electric 
Power Industry's (CRIEPIs) seismic isolation program. The test and 
research program on seismic isolation was started in 1987 by 
CRIEPI under contract with the Ministry of International Trade and 
Industry (MITI) of Japan. It was intended to establish a technical 
basis for the application of seismic isolation to fast breeder reac- 
tors (FBRs). In this paper, some details of the program and results 
of the preliminary study are described. 


26955 (CONF-8908221-, pp. 322-340) DEMT experimental 
and analytical studies on seismic isolation. Gantenbein, F. 
(CEA-CEN, Saclay (France)); Buland, P. Argonne National Lab., IL 
(United States). [1989]. From 1. international seminar on seismic 
base isolation for nuclear power facilities; San Francisco, CA 
(United States); 21-22 Aug 1989. In Proceedings of the first interna- 
tional seminar on seismic base isolation for nuclear power facilities. 
375p. Order Number DE90012645. Source: OSTI; NTIS; INIS. 
Work on seismic isolation has been performed in France for 
many years, and the isolation device developed by SPIE- 
BATIGNOLLES in collaboration with Electricite de France (EDF) 
has been incorporated in the design of pressurized-water reactor 
(PWR) nuclear power plants. This paper reviews the experimental 
and theoretical studies performed at CEA/DEMT related to the 
overall behavior of isolated structures. The experimental work con- 
sists of the seismic shaking-table tests of a concrete cylinder 
isolated by neoprene sliding pads, and the vibrational tests on the 
reaction mass of the TAMARIS seismic facility. The analytical work 
consists of the development of procedures for dynamic calculation 
methods: for soil-structure interaction where pads are placed be- 
tween an upper raft and pedestals, for time-history calculations 
where sliding plates are used, and for fluid-structure interaction 
where coupled fluid and structure motions and sloshing modes are 
important. Finally, this paper comments on the consequences of 





seismic isolation for the analysis of fast breeder reactor (FBR) ves- 
sels. The modes can no longer be considered independent (SRSS 
Method leads to important errors), and the sloshing increases. 


26956 (CONF-8908221-, pp. 341-368) Design and analysis 
of seismically isolated structures. Kulak, R.F. (Argonne National 
_Lab., IL (USA)); Wang, C.Y. Argonne National Lab., IL (United 
States). [1989]. DOE Contract W-31109-ENG-38. From 1. interna- 
tional seminar on seismic base isolation for nuclear power facilities; 
San Francisco, CA (United States); 21-22 Aug 1989. In Proceed- 
ings of the first international seminar on seismic base isolation for 
nuclear power facilities. 375p. Order Number DE90012645. 
Source: OST; NTIS: INIS. 

This paper describes developing methodology for performing 
three-dimensional (3-D) analysis of individual seismic bearings and 
for simulating the 3-D system response of isolated reactor struc- 
tures (superstructure, isolators, basemats, etc.) including the 
surrounding soil under earthquake excitation. In addition, programs 
for elastomer research and quality contro! are discussed. Several 
sample problems are presented to illustrate the 3-D capability. 


26957 (CSNI-178, pp. 3-29) Resolution of US regulatory is- 
sues involving boiling water reactor stability. Phillips, L.E. 
(Nuclear Regulatory Commission, Washington, DC (US)). Nuclear 
Energy Agency, 75 - Paris (France). 1991. (CONF-9010378—: In- 
ternational Workshop on Boiling Water Reactor Stability, 
Brookhaven, U (United States). 17-19 Oct 1990). In Boiling Water 
Reactor Stability. 548p. Order Number DE91797106. Source: 
OSTI; NTIS (US Sales Only). 

The U.S. Nuclear Regulatory Commission (NRC) and the Boiling 
Water Reactor Owners Group (BWROG) have been reexamining 
BWR instability characteristics and consequences since the March 
1988 instability event at LaSalle Unit 2. The NRC and BWROG 
concluded that existing reactor protection systems do not prevent 
violation of the critical power ratio (CPR) safety limits caused by 
large asymmetric oscillations. The studies are also examining the 
need to modify the automatic and operator actions previously de- 
veloped for response to an anticipated transient without scram 
(ATWS) event because of oscillation effects not fully considered in 
previous studies. This paper presents the current status of these 
studies and an assessment of actions needed to resolve the issue. 


26958 (CSNI-178, pp. 30-44) Overview od current BWR 
Owners’ Group stability programs. Rausch, T.J. (Commonwealth 
Edison Co., Chicago, IL (US)); Pfellerlen, H.C. Nuclear Energy 
Agency, 75 - Paris (France). 1991. (CONF-9010378—: International 
Workshop on Boiling Water Reactor Stability, Brookhaven, U 
(United States), 17-19 Oct 1990). In Boiling Water Reactor Stabil- 
ity. 548p. Order Number DE91797106. Source: OSTI; NTIS (US 
Sales Only). 

This paper describes current BWR Owners’ Group (BWROG) 
efforts to develop and obtain regulatory approval of long term solu- 
tions to the stability issue. The LaSalle Unit 2 oscillation event of 
March 1988 and relevant licensing and background information are 
briefly described. Six long term solutions for operating BWRs and 
their licensing and analytical bases are summarized and selected 
analytical features are discussed. Also briefly discussed are 
BWROG activities related to resolution of ATWS/stability issues. 
Current BWROG plans for completing the analyses associated with 
both the long term solutions and the ATWS/stability issue are sum- 
marized. 


26959 (CSNI-178, pp. 45-58) BWR core thermal-hydraulic 
stability experience and safety significance. Pfellerien, H.C. 
(General Electric Co., San Jose, CA (US)); Watford, G.A.; Rausch, 
T.J. Nuclear Energy Agency, 75 - Paris (France). 1991. (CONF- 
9010378-: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States), 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OSTI; NTIS (US Sales Only). 

Flow stability has been considered as part of the design of all 
Boiling Water Reactors (BWR). The design of current BWRs pro- 
vides for stable operation during normal conditions. A significant 
amount of testing and analysis has been pertormed to improve the 
understanding of BWR stability. Plants have adopted operating pro- 
cedures which define regions of the operating domain that should 
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be avoided and actions that can be taken should an instability oc- 
cur. Because of the heat transfer characteristics of current fuel 
designs, cladding heat flux transients resulting from an instability 
are relatively small, and therefore, fuel cladding damage is not ex- 
pected. Cladding dryout would only be expected during extreme 
conditions with large oscillations in coolant mass flux, where rewet- 
ting does not occur. Because of the low probability of these 
conditions, operating procedures provide an appropriate level of 
protection. 


26960 (CSNI-178, pp. 59-73) Stability investigations of 
Forsmark 1 BWR during power ascension after the annual 
shutdown 1987. Blomstrand, J. (ABB Atom AB, Vaesteraas (SE)): 
Lindqvist, T.; Lorenzen, J.; Bergdahi, B.G.; Oguma, R.; Andersson, 
B.; Reibe, P.; Landsaker, P. Nuclear Energy Agency, 75 - Paris 
(France). 1991. (CONF-9010378-—: International Workshop on Boil- 
ing Water Reactor Stability, Brookhaven, U (United States), 17-19 
Oct 1990). In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

During power ascension in Forsmark 1 after the annual shut- 
down in 1987, the core stability limit was approached when 65% 
power was reached, at a low coolant flow. This experience led to 
the imposition of a certain restriction of the permitted operation re- 
gion, which is still in force. Signal recordings were made on this 
occasion by both the Swedish State Power Board and Studsvik 
Nuclear. They have been evaluated off-line, with respect to both 
core stability and channel flow stability. The results suggest, for ex- 
ample, that core stability margins may be extra narrow locally in 
high-rated core subregions with downward-tilted power profiles. 


26961 (CSNI-178, pp. 74-86) Flow stability investigations 
of SVEA BWR tuel. Biomstrand, J. (ABB Atom AB, Vaesteraas 
(SE)); Nylund, O.; Eklund, R. Nuclear Energy Agency, 75 - Paris 
(France). 1991. (CONF-9010378-—: International Workshop on Boil- 
ing Water Reactor Stability, Brookhaven, U (United States), 17-19 
Oct 1990). In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

The SVEA BWR fuel assembly design makes use of four 
minibundles, each located within its own subchannel. The thermal- 
hydraulic flow stability verification of SVEA is based on incore 
studies in operating BWRs, as well as loop studies. All these stud- 
ies have demonstrated that SVEA assemblies have improved flow 
stability, compared to 8x8 lattice assemblies. Whereas the in-core 
studies of SVEA refer to channel inlet flows to entire fuel assem- 
blies, some of the loop studies have also addressed the inlet flows 
to the separate subchannels. In view of the very good flow stability 
observed at 70 bar (BWR operating pressure), most of the loop 
studies of were conducted at reduced pressure. 


26962 (CSNI-178, pp. 87-103) Practical experience with 
instability measurements in German BWR’s and related conse- 
quences. Brandes, L.P. (Hamburgische-Electricitaet-Werke AG, 
Hamburg (DE)); Waschull, W. Nuclear Energy Agency, 75 - Paris 
(France). 1991. (CONF-9010378-—: International Workshop on Boil- 
ing Water Reactor Stability, Brookhaven, U (United States), 17-19 
Oct 1990). In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

The paper gives a german utility over-view on stability issues. 
The historical back-ground of stability as a safety aspect, the sta- 
bility measurements performed in two German BWR plants and 
their results are described first, followed by the most important re- 
sults and conclusions and a description of the consequences at the 
end. The presented automatic control rod group insertion is a 
safety system which meets the specific requirements to limit insta- 
bilities. The measures taken by the operators are judged by the 
German reactor safety commission as adequate and sufficient. 


26963 (CSNI-178, pp. 104-116) First stability tests in a 
large BWR with a complete 9x9 core. Seepolt, R. (Kernkraftwerke 
RWE-Bayernwerk GmbH, Gundremmingen/Guenzburg (DE)); 
Bauersfeld, M.; Fuge, R.; Heckermann, H. Nuclear Energy Agency, 
75 - Paris (France). 1991. (CONF-9010378-: International Work- 
shop on Boiling Water Reactor Stability, Brookhaven, U (United 
States), 17-19 Oct 1990). In Boiling Water Reactor Stability. 548p. 
Order Number DE91797106. Source: OSTI; NTIS (US Sales Only). 
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Testing of nuclear-thermohydraulic stability was required to con- 
firm the stable behavior of the reactor core, which was almost 
completely (98%) loaded with fuel assemblies of the 9x9-1 fuel rod 
array type. These tests were performed at unit B of the KRB Gun- 
dremmingen power station. Using the digital stability monitor DICA 
3.1 preselected local power range monitor (LPRM) signals were 
analyzed with respect to neutron flux oscillations. For the testing 
purpose the reactor was operated in the high power/low coolant 
flow region of the operating domain. According to the test results a 
stable behavior of the core could be demonstrated. Minimum mar- 
gin to the stability boundary was determined for the test operating 
condition with 3-5 out of the 8 recirculation pumps running at mini- 
mum speed. 


26964 (CSNI-178, pp. 117-129) Monitoring local changes of 
the core stability of a BWR. Van Der Hagen, T.H.J.J. (Technische 
Univ., Delft (NL)). Nuclear Energy Agency, 75 - Paris (France). 
1991. (CONF-9010378-: International Workshop on Boiling Water 
Reactor Stability, Brookhaven, U (United States), 17-19 Oct 1990). 
In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

Global and in particular local changes of the stability of the Do- 
dewaard BWR (The Netherlands, 183 MWth, natural circulation) 
were studied in order to develop a reliable procedure for on-line 
stability monitoring. To this end, numerical calculations were per- 
formed on the sensitivity of neutron detectors to in-core flux 
perturbations. Experiments were performed on several asymmetri- 
cal neutron flux profiles, the results of which led to the conclusion 
that the so-called rms ratio, which takes into account the peaking 
of the neutron noise spectrum, is very sensitive to local changes of 
the stability. Another method which was tested, uses the variations 
of the in-core coolant velocity. It was found that these variations 
are not a measure of the local stability in very stable cores, such 
as the Dodewaard reactor. 


26965 (CSNI-178, pp. 130-141) Validation and implementa- 
tion of an on-line stability monitor. Pruitt, D.W. (Advanced 
Nuclear Fuels Corp., Richland, WA (US)); Nielsen, L.A.; Jones, 
S.W.; Humphreys, M.C.; Torres, R.H. Nuclear Energy Agency, 75 - 
Paris (France). 1991. (CONF-9010378-: International Workshop on 
Boiling Water Reactor Stability, Brookhaven, U (United States), 17- 
19 Oct 1990). In Boiling Water Reactor Stability. 548p. Order 
Number DE91797106. Source: OSTI; NTIS (US Sales Only). 
Neutron noise analysis techniques to determine the decay ratio 
of a Boiling Water Reactor Core have been developed and quali- 
fied. The algorithms of the stability calculations are based on work 
performed at Oak Ridge National Laboratory. From the large 
Siemens-KWU data base on limit cycle experiments (more than 
100 limit cycles in 7 different plants) the Gundremmingen tests 
were selected to qualify the model. The stability monitoring soft- 
ware was approved by the USNRC and installed at an operating 
reactor. The stability monitor provides plant operators with informa- 
tion on the stability of the reactor core when operating in regions of 
the power and flow operating map where instabilities could occur. 


26966 (CSNI-178, pp. 142-162) BWR stability investigation 
in Ringhals 1 measurement data from October 26, 1989. 
Bergdahl, B.G. (EuroSim AB, Nykoeping (SE)); Oguma, R. Nuclear 
Energy Agency, 75 - Paris (France). 1991. (CONF-9010378-: In- 
ternational Workshop on Boiling Water Reactor Stability, 
Brookhaven, U (United States), 17-19 Oct 1990). In Boiling Water 
Reactor Stability. 548p. Order Number DE91797106. Source: 
OSTI; NTIS (US Sales Only). 

A BWR stability investigation has been performed on noise mea- 
surements collected at Ringhals 1 in connection with power 
oscillations which occurred on Oct 26, 1989. During reactor start- 
up following the planned outage in the summer of 1989, the 
reactor was encountered by unstable power oscillations after a 
forced reduction of recirculation pump speed due to an E4 chain 
violation at 80% power and 35% core flow. The neutronic power 
started to oscillate in limit cycle at 0.5 Hz. The operating conditions 
were characterized by low coolant flow and high power. The ampli- 
tude of the power oscillation reached 16% of full power. The 
sequence of events was interrupted by partial scram, initiated by 
the operator after three minutes. This measure stopped the oscilla- 
tions. A reduction in feedwater flow temperature is judged to be the 
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reason for the onset of limit cycle oscillation during poor stability 
condition. The paper emphasizes the necessity of on-line monitor- 
ing of the measure of stability. The report also concludes that the 
reactor protection system should be supplemented by scram condi- 
tions for high LPRM since the averaging function in the APRM 
(Average Power Range Monitor) gives lower oscillation amplitudes 
than the LPRM when the different LPRMS oscillate out of phase. 


26967 (CSNI-178, pp. 163-174) 3D analysis of BWR stabil- 
ity in low flow condition. Haga, T.; Tanji, J.; Saitoh, T. Nuclear 
Energy Agency, 75 - Paris (France). 1991. (CONF-9010378—: In- 
ternational Workshop on Boiling Water Reactor Stability, 
Brookhaven, U (United States), 17-19 Oct 1990). In Boiling Water 
Reactor Stability. 548p. Order Number DE91797106. Source: 
OSTI; NTIS (US Sales Only). 

The phenomenology of BWR instability under certain low flow 
condition has been studied as a generic issue by 3D reactor kinetic 
analysis. A BWR dual pump trip transients was considered as a 
standard problem of the LaSalle-like event, together with several 
sensitivity studies by applying intentional conditions to the impor- 
tant operational parameters such that the instability might be easily 
initiated. Important knowledges obtained from this study were on 
the spatial and dynamic behaviors of void. flow and reactor power 
during the instability phenomena. The amplitude of void oscillation 
has been found to become larger in the lower core region close to 
the boiling boundary. Also, the effects of inlet subcooling and bot- 
tom heavy power distribution have been found to be of similar 
nature in enhancing the instability: phenomena. 


26968 (CSNI-178, pp. 175-189) Examination of nuclear 
thermal hydraulic oscillation modes in BWR core. Yokomizo, O. 
(Hitachi Ltd., Ibaraki (JP). Hitachi Research Lab.); Sumida, |.; Ane- 
gawa, T.; Yoshimoto, Y.; Fukahori, T. Nuclear Energy Agency, 75 - 
Paris (France). 1991. (CONF-9010378-: International Workshop on 
Boiling Water Reactor Stability, Brookhaven, U (United States), 17- 
19 Oct 1990). In Boiling Water Reactor Stability. 548p. Order 
Number DE91797106. Source: OSTI; NTIS (US Sales Only). 
Nuclear thermal hydraulic oscillation modes in a BWR core have 
been examined. A hypothesis has been produced that the factor to 
stabilize the core-wide mode is the flow resistance out of the core, 
and that the factor to stabilize the local or regional out-of-phase 
mode is neutron leakage from the region to diminish void reactivity 
feedback. Effective void reactivity coefficient of a region has been 
calculated by adding a void fraction perturbation to the region re- 
garding it as an independent core. It has been found that a smaller 
region has a smaller effective void reactivity coefficient. Stability 
analyses of actual plants have been performed using the effective 
void reactivity coefficient and taking into account the lack of stabi- 
lization effect by flow resistance out of the cores. The analyses 
have successfully predicted the observed oscillation modes. A 
mode map has shown that if the flow resistance out of the core is 
small the core-wide mode appears before the out-of-phase mode, 
and that it is opposite in a core with a large flow resistance out of 
the core. In an intermediate case increase in void reactivity coeffi- 
cient leads to the core-wide mode first, but increase in two-phase 
pressure drop causes out-of-phase mode before core-wide mode. 


26969 (CSNI-178, pp. 190-204) Fuel integrity evaluation at 
instability phenomenon. Takeuchi, Y. (Toshiba Corp., Kawasaki, 
Kanagawa (JP)); Tsunoyama, S.; Takigawa, Y.; Kasai, S.; Namba, 
H. Nuclear Energy Agency, 75 - Paris (France). 1991. (CONF- 
9010378-: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States), 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OSTI; NTIS (US Sales Only). 

This paper describes the evaluations of fuel integrity during the 
BWR neutron flux oscillation. In the first part of the paper, the 
model explanation and the qualification results of the analytical 
code, TOSDYN-2 are described. The second of the paper is the 
MCPR evaluation at the LaSalle-2 event. The margin over the 
safety limit MCPR is evaluated. The third part of this paper 
compares the CPR response between code wide oscillation and re- 
gional oscillation. The last part of this paper is the detectability 
study of regional oscillation by LPRM system from the MCPR re- 
sponse view point. 





26970 (CSNI-178, pp. 205-231) RAMONA-3B and TRAB as- 
sessment using oscillation data from TVO I. Valtonen, K. 
(Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 
(Fl)). Nuclear Energy Agency, 75 - Paris (France). 1991. (CONF- 
9010378-: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States). 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OSTI; NTIS (US Sales Only). 

The objective of this study has been to assess RAMONA-3B and 
TRAB codes against the TVO | oscillation incident data. An attempt 
has also been made to find out the safety implications of oscilla- 
tions in the ATWS incidents. The results have shown that both 
codes can rather accurately simulate the oscillations. Agreement 
between the calculations and the measurements was reasonably 
good. The frequency of the oscillation was almost same in both 
cases and the beat, which was visible in the measurement, can 
also be seen in the calculations. TRAB results indicate also that 
oscillations make transients, especially ATWS incidents, more se- 
vere than without oscillations and fuel failures are possible 


26971 (CSNI-178, pp. 232-240) Radial nodalization effects 
on BWR stability calculations. March-Leuba, J. (Oak Ridge Na- 
tional Lab., TN (US)). Nuclear Energy Agency, 75 - Paris (France). 
1991. (CONF-9010378-: International Workshop on Boiling Water 
Reactor Stability, Brookhaven, U (United States), 17-19 Oct 1990). 
In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

Computer simulations have shown that stability calculations in 
boiling water reactors (BWRs) are very sensitive to a number of in- 
put parameters and modeling assumptions. In particular, the 
number of thermohydraulic regions (i.e., channels) used in the cal- 
culation can affect the results of decay ratio calculations by as 
much as 30%. This paper presents the background theory behind 
the observed effects of radial nodalization in BWR stability calcula- 
tions. The theory of how a radial power distribution can be 
simulated in time or frequency domain codes by using representa- 
tive thermohydraulic regions is developed. The approximations 
involved in this method of solution are reviewed, and some exam- 
ples of the effect of radial nodalization are presented based on 
LAPUR code solutions. 


26972 (CSNI-178, pp. 241-256) A sensitivity analysis for 
the BWR stability behaviour. Langenbuch, S. (Gesellschaft fuer 
Reaktorsicherheit (GRS) m.b.H., Garching (DE)); Schmidt, K.D. 
Nuclear Energy Agency, 75 - Paris (France). 1991. (CONF- 
9010378-: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States), 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OST; NTIS (US Sales Only). 

Stability behaviour of BWR is determined by various feedback 
mechanisms. The hydraulic feedback loop is defined by the exter- 
nally given pressure loss and the relation between single pnase and 
two-phase pressure losses. The nuclear-thermohydraulic feedback 
loop between void fraction in the coolant and nuclear fission power 
production depends on reactivity feedback and the time-constant of 
the fuel. These contributions to stability behaviour within overall 
BWR dynamics are analyzed by calculations in the time-domain. 
The dependencies and influences of parameter changes are evalu- 
ated in detail. The possible amplitudes of oscillations at the stability 
boundary are analyzed. On the basis of these results and calcula- 
tions with parallel coolant channels, consequences for the in-phase 
and out-of-phase oscillations in the whole core are discussed. 


26973 (CSNI-178, pp. 257-272) A parametric study of vari- 
ables affecting BWR instability. Rouhani, S.Z. (idaho National 
Engineering Lab., Idaho Falls, ID (US)); Shumway, R.W.; Johnsen, 
G.W. Nuclear Energy Agency, 75 - Paris (France). 1991. (CONF- 
9010378-: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States), 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OSTI; NTIS (US Sales Only). 

Calculations were performed to investigate the effect of ranging 
several key variables on the power response of a BWR core sub- 
jected to periodic flow oscillations, such as those that might be 
exhibited during an instability event. It was observed that flow os- 
cillation amplitude, its frequency, and core inlet flow subcooling 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


have the greatest impact on the magnitude of resultant power os- 
cillations. In particular, when flow is oscillated at a frequency of 
about 0.235Hz for a typical 8 x 8 BWR rod bundle, it may produce 
power peaks more than 100 times the initial power. Further, based 
on some experimental data and supporting calculations, it is shown 
that increasing feedwater subcooling leads to both increased flow 
amplitude and decreasing frequency in a boiling natural circulation 
loop. It was concluded that the degree of subcooling of feedwater 
is the single most important parameter affecting the magnitude of 
reactor power oscillations. 


26974 (CSNI-178, pp. 273-288) Harmonic modes of the 
neutron diffusion equation: application to BWR stability. Cong- 
don, S.P. (General Electric Co., San Jose, CA (US)): Martin, C.L.; 
Salmon, D.A.; Wirth, A.L.; Watford, G.A. Nuclear Energy Agency, 
75 - Paris (France). 1991. (CONF-9010378—-: International Work- 
shop on Boiling Water Reactor Stability, Brookhaven, U (United 
States), 17-19 Oct 1990). In Boiling Water Reactor Stability. 548p. 
Order Number DE91797106. Source: OSTI; NTIS (US Sales Only). 

U.S. utilities are pursuing solutions to the Boiling Water Reactor 
(BWR) coupled nuclear/thermal-hydraulic stability issue which 
involve the detection of oscillations using incore neutron flux instru- 
mentation. To provide reliable indication of oscillations and avoid 
unnecessary reactor trips, the solutions require knowledge con- 
cerning the spatial distribution of oscillations within the core. The 
modal method is used to evaluate this spatial distribution and aid 
in predicting the expected oscillation modes for varying reactor 
conditions. 


26975 (CSNI-178, pp. 289-300) Application of Galerkin’s 
method for calculating boiling water reactor limit-cycle ampli- 
tude using the LAPUR teedback-transter function and the 
point-kinetics equations. Damiano, B. (Oak Ridge National Lab., 
TN (US)): March-Leuba, J.A.; Euler, J.A. Nuclear Energy Agency, 
75 - Paris (France). 1991. Contract DE-AC05-840R21400. (CONF- 
9010378—: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States), 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OSTI; NTIS (US Sales Only). 

This paper describes a technique for calculating boiling water re- 
actor (BWR) behavior during steady-state limit-cycle oscillations. 
An approximate solution is obtained from the application of Gel- 
erkin’s method to a BWR dynamic model consisting of the 
point-kinetics equations and the LAPUR-calculated power-to- 
reactivity feedback-transfer function. The approximate-solution 
technique is described, and comparisons of approximate solutions 
with numerical results and measured data are given. 


26976 (CSNI-178, pp. 301-316) Influence of bubble 
residence time in BWR stability. Blazquez. J.B. (Centro de In- 
vestigaciones Energeticas, Medisoambientales y Technologicas, 
Madrid (ES)); Ballestrin, J. Nuclear Energy Agency, 75 - Paris 
(France). 1991. (CONF-9010378-: International Workshop on Boil- 
ing Water Reactor Stability, Brookhaven, U (United States), 17-19 
Oct 1990). In Boiling Water Reactor Stability. 548p. Order Number 
DES91797106. Source: OSTI; NTIS (US Sales Only). 

It is well known that BWR tend to instability if they are to be op- 
erated at high power and low coolant flow. This fact can also be 
seen with the eyes of parameters appearing in the dynamics equa- 
tions of some reduced order models. Bubble residence time is one 
of these parameters. When it grows BWR gets closer to the insta- 
bility border. Because kinetics parameters are to be changed 
during the life of the reactor, the frontier of DR = 1 in the map of 
operation (flow-power) is not a rigid one, so monitoring stability 
should include not only DR estimation but parameters surveillance 
too. In this work both DR and kinetics parameters are obtained by 
means of neutron noise analysis techniques in the time domain. 


26977 (CSNI-178, pp. 337-353) Space-dependent stability 
analysis of core wide and regional modes in BWR. Anegawa, 
T. (Tokyo Electric Power Co., Inc (JP)); Yoshimoto, Y.; Yokomizo, 
O.; Ebata, S. Nuclear Energy Agency, 75 - Paris (France). 1991. 
(CONF-9010378-—: International Workshop on Boiling Water Reac- 
tor Stability, Brookhaven, U (United States), 17-19 Oct 1990). In 
Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 
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Verifications of three dimensional BWR core dynamics program 
STANDY have been performed by out-of-core loop data and stabil- 
ity test data at actual plant. Space dependent analyses of core 
wide mode instability and out-of phase regional mode instability 
have carried out, and the characteristics of the various parameters 
in the oscillations were evaluated. Based on these analyses. it has 
been shown that the flow amplitude in an unstable channel was 
larger in a regional oscillation than in a core wide oscillations, and 
that thermal margin decrease were smaller than the initial margin 
expected under operation conditions to cause instability. Compari- 
son between analysis results by frequency domain program and 
those by three dimensional core dynamics program have also been 
done. and examined the analysis procedure of regional stability by 
the frequency domain program. Then, the long-term stability coun- 
termeasures by SRI! system is described. 


26978 (CSNI-178, pp. 354-369) TRACG analysis of BWR 
plant stability data. Shaug, J.C. (General Electric Co.. San Jose, 
CA (US)); Andersen, J.G.M.; Garrett. J.K. Nuclear Energy Agency, 
75 - Paris (France). 1991. (CONF-9010378—: International Work- 
shop on Boiling Water Reactor Stability, Brookhaven, U (United 
States), 17-19 Oct 1990). In Boiling Water Reactor Stability. 548p. 
Order Number DE91797106. Source: OSTI: NTIS (US Sales Only). 

The TRAGG computer code has been used to analyze the core- 
wide oscillations that occurred during the LaSalle 2 stability event 
and the regional, out-of-phase, oscillations observed during stability 
testing at the Leibstadt plant. Comparison to available plant data 
will be presented as well as sensitivity studies to determine the ef- 
fect of key modeling strategies on the calculations. The TRACG 
model provides a detailed simulation of the plant reactor vessel 
and internal components. The neutronics model allows a discrete 
calculation of the power in each fuel channel. The grouping of 
channels required for the thermal hydraulic calculation accounts for 
the expected oscillation mode. Bounary conditions for the analyses 
are provided by plant measurements or simulation of applicable 
control systems. 


26979 (CSNI-178, pp. 370-384) Summary of RETRAN 
calculations on LaSalle 2 neutron flux oscillation event per- 
formed at JAERI. Araya, F. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (JP)); Hirano, M.; Yoshida, K.; Matsumoto, K.; 
Yokobayashi, M.; Kohsaka, A. Nuclear Energy Agency, 75 - Paris 
(France). 1991. (CONF-9010378—: International Workshop on Boil- 
ing Water Reactor Stability, Brookhaven, U (United States), 17-19 
Oct 1990). In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

This paper reviews the major results obtained from the analyses 
of the LaSalle 2 neutron flux oscillation event with the RETRAN 
code, which have been performed at Japan Atomic Energy Re- 
search Institute. A method to determine instability threshold was 
developed and applicability of the method was validated by 
thermal-hydraulic instability experiment analyses. The instability 
map specific to LaSalle 2 was drawn with the method. Also, the 
LaSalle 2 event was simulated and the calculated locus of the 
event was drawn on the instability map. By performing sensitivity 
calculations, effects of axial poxer distribution and radial power 
peaking on the stability was quantitatively determined within the 
scope of point nuclear kinetics model. The calculated results 
showed that the core inlet subcooling and the power distribution 
were important at the event. 


26980 


\ 
(CSNI-178, pp. 385-396) Assessment and applica- 
tion of the RAMONA three-dimensional transient code to BWR 
stability. Moberg, L. (Scandpower A/S, Oslo (NO)); Katsenelenbo- 
gen, S. Nuclear Energy Agency, 75 - Paris (France). 1991. 
(CONF-9010378-: International Workshop on Boiling Water Reac- 
tor Stability, Brookhaven, U (United States), 17-19 Oct 1990). In 


Boiling Water Reactor Stability. 548p. Order 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

The RAMONA time-domain transient code, with multichannel 
core hydraulics coupled to a three-dimensional neutronics and fuel 
model, has been applied to stability analysis of several operating 
BWRs. The methodology of the analysis is being described and 
the main results, as compared to stability test data, are presented 
for four European BWRs. Furthermore, the sensitivity to plant and 
fuel design parameters is discussed. 
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26981 (CSNI-178, pp. 397-411) RAMONA-3B calculations 
of core-wide and regional power/flow oscillations - compari- 
son with Oskarshamn 3 natural circulation test data. 
Andersson, S. (ABB Atom, AB, Vaesteraas (SE)); Stepniewski, M. 
Nuclear Energy Agency, 75 - Paris (France). 1991. (CONF- 
9010378-: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States), 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OSTI; NTIS (US Sales Only). 

The 3-D BWR Dynamics Code RAMONA-S3D is used for a study 
of power and flow fluctuations at conditions close to observed limit- 
cycle out-of-phase oscillations during the start-up stability test at 
the Oskarshamn 3 internal pump BWR. The purpose of the work, 
which is sponsored by the Swedish Nuclear Inspectorate, SKI, is to 
see if the observed first order azimuthal oscillations can be 
reproduced in a simulation using no a-priori information on the os- 
cillation pattern when setting up the model. The experimental data 
contain dynamic information on the local neutron flux at 32 LPRM 
detector locations and the inlet flow to 8 fuel channels. The oscilla- 
tion patterns, i.e. amplitudes and phases at the resonance 
frequency for local power and flow, are evaluated by direct Fourier 
transformation of small time slices of the data. A large RAMONA- 
3B model, using 350 and 268 channels in the neutronic and 
hydraulic models respectively, each divided into 25 axial nodes, 
was used for the analyses. The agreement between measured and 
calculated local flux and flow oscillation frequency and patterns at 
the limit-cycle threshold is excellent, taking into account the limita- 
tions of the half-core model used. 


26982 (CSNI-178, pp. 412-432) Assessment of RAMONA- 
3B methodology with FRIGG dynamic tests. Rohatgi, U.S. 
(Brookhaven National Lab., Upton, NY (US)); Neymotin, L.Y.; 
Wulff, W. Nuclear Energy Agency, 75 - Paris (France). 1991. 
(CONF-9010378—: International Workshop on Boiling Water Reac- 
tor Stability, Brookhaven, U (United States), 17-19 Oct 1990). In 
Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

The computer codes used at Brookhaven National Laboratory to 
compute BWR safety parameters are the Engineering Plant Ana- 
lyzer (EPA) and RAMONA-3B/MOD1. Both codes have the same 
methodology for modeling thermal hydraulic phenomena: drift-flux 
formulation, two-phase multipliers for the wall friction and form 
losses calculations, and the momentum integral approach for spa- 
tial integration of the loop momentum equations. Both codes use 
explicit integration methods for solving ordinary differential equa- 
tions. It is concluded that both the codes are capable of modelling 
the instability problems for a BWR. The accuracy of thermohy- 
draulics code predictions was assessed by modelling oscillatory 
FRIGG tests. Nodalizations studies showed that 24 axial nodes 
were sufficient for a converged solution, 12 axial nodes produced 
an error of 4.4% in the gain of the power to flow transfer function. 
The code predicted consistently the effects of power and inlet 
subcooling on gain and system resonance frequency. The compar- 
isons showed that the code predicted the peak gains with a mean 
difference from experiments of 7% +- 30% for all the tests mod- 
eled. The uncertainty in the experimental data is -11% to + 12%. 
The mean difference in the predicted frequency at the peak gain is 
-6% +- 14%. 


26983 (CSNI-178, pp. 433-445) BWR core thermal- 
hydraulic stability in anticipated transients without SCRAM. 
Garrett, J.K. (General Electric Co., San Jose, CA (US)); Claassen, 
L.B.; Rausch, T.J. Nuclear Energy Agency, 75 - Paris (France). 
1991. (CONF-9010378—: International Workshop on Boiling Water 
Reactor Stability, Brookhaven, U (United States), 17-19 Oct 1990). 
In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

The potential exists for core thermal hydraulic density wave 
oscillations to occur in the boiling water reactor (BWR) during an- 
ticipated transients without scram (ATWS) events. Conditions which 
may lead to oscillations in ATWS result either from recirculation 
pump trip (RPT) from appropriate ATWS signals, or from the failure 
to scram during core oscillations. A program to evaluate these sce- 
narios will assess the adequacy of the system design and 





emergency operating procedures relative to the reactor system per- 
formance. Evaluation of ATWS events with oscillations is extremely 
complex, and defining the bases for the analyses is critical to the 
success of the program. Accurate analysis requires detailed model- 
ing of the sequence of events, the plant configuration, and initial 
conditions 


26984 (CSNI-178. pp. 446-456) Analysis of water level re- 
duction during ATWS/instability events. Jensen. P.J. (Computer 
Simulation and Analysis, Inc., Idaho Falls. ID (US)): Galer, R.R 
Nuclear Energy Agency, 75 Paris (France). 1991. (CONF- 
9010378-: International Workshop on Boiling Water Reactor 
Stability, Brookhaven, U (United States), 17-19 Oct 1990). In Boil- 
ing Water Reactor Stability. 548p. Order Number DE91797106. 
Source: OSTI; NTIS (US Sales Only). 

Density wave oscillations in a BWR can cause increased aver- 
age core power and localized flow starvation. The postulated 
combination of anticipated transient without scram (ATWS) with os- 
cillations can result in reactor transient conditions which have not 
been analyzed fully and might present safety concerns. Therefore, 
U.S. BWR utilities are currently considering possible operator ac- 
tions to minimize the likelihood of large oscillations during an 
ATWS. This paper investigates the effectiveness of lowering reac- 
tor water level to reduce oscillations. Using the one-dimensional 
transient code, RETRAN-03, it is shown that decreasing water 
level reduces oscillations under conditions expected during an 
ATWS. Lowering level has a stabilizing effect because the power 
decreases as level drops. The dominant effect occurs, however, 
when the level drops below the feedwater spargers. This allows 
steam in the reactor to heat the feedwater as it sprays from the 
sparger. The result is a sharp reduction in core inlet subcooling, 
which stabilizes the reactor. 


26985 (CSNI-178, pp. 457-476) An analysis of reactor tran- 


sient response for boiling water reactor ATWS events. Chaiko, 
M.A. (Pennsylvania Power and Light Co., Allentown, PA (US)): Hill, 
P.R.; Jebsen, E.R. Nuclear Energy Agency, 75 - Paris (France). 
1991. (CONF-9010378-: International Workshop on Boiling Water 


Reactor Stability, Brookhaven, U (United States), 17-19 Oct 1990). 
In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

Numerical simulations of BWR (boiling water reactor) dynamic 
response under ATWS (anticipated transient without scram) condi- 
tions are presented for the case where the reactor is operated at 
natural circulation conditions. In non-isolation events, reactor stabil- 
ity is strongly influenced by the degree of core inlet subcooling. At 
normal water level and pressure, instabilities develop if core-inlet 
subcooling exceeds a critical value of ~ 21 Btu/Ibm. A sensitivity 
study with regard to the steam separator pressure-loss coefficient, 
however, indicates that system stability is strongly dependent on 
the magnitude of this parameter which suggests a significant de- 
gree of uncertainty in the results. Under isolation conditions at 
rated pressure, stability is significantly enhanced by rapid pressure 
fluctuations generated through cycling of safety/relief valves. Large- 
amplitude instabilities develop, however, in depressurization events, 
and SRV cycling no longer stabilizes the system. In a simulated 
depressurization to ~ 500 psia, prompt critical excursions oc- 
curred, and oscillation amplitudes reached 1000% of rated power. 


26986 (CSNI-178, pp. 477-493) Effect of power oscillations 
on suppression pool heating during ATWS conditions. Wulff, 
W. (Brookhaven National Lab., Upton, NY (US)); Cheng, H.S.; 
Mallen, A.N. Nuclear Energy Agency, 75 - Paris (France). 1991. 
(CONF-9010378-: International Workshop on Boiling Water Reac- 
tor Stability, Brookhaven, U (United States), 17-19 Oct 1990). In 
Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

Nine selected Anticipated Transients Without Scram (ATWS) 
have been simulated on the BNL Engineering Plant Analyzer 
(EPA), to determine how power and flow oscillations, similar to 
those that did or could have occurred at the LaSalle-2 Boiling Wa- 
ter Reactor (BWR), could affect the rate of Pressure Suppression 
Pool heating. It has been determined that the pool can reach its 
temperature limit of 80°C in 4.3 min. after Turbine Trip without By- 
pass, if the feedwater pumps are not tripped. The pool will not 
reach its limit, if Boron is injected, even when oscillations are 
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encountered. Simultaneous turbine and recirculation pump trips. in- 
troduced under stable conditions. can lead to instability 


26987 (CSNI-178. pp. 494-508) Effect of balance of plant 
and control system feedback on amplitude of power and flow 
oscillations. Wulff. W. (Brookhaven National Lab.. Upton. NY 
(US)): Cheng, H.S.; Mallen. A.N. Nuclear Energy Agency, 75 - 
Paris (France). 1991. (CONF-9010378-: International Workshop on 
Boiling Water Reactor Stability. Brookhaven. U (United States). 17- 
19 Oct 1990). In Boiling Water Reactor Stability. 548p. Order 
Number DE91797106. Source: OST!: NTIS (US Sales Only). 

The BNL Engineering Plant Analyzer (EPA) for BWR power 
plants predicts an amplitude of 1.300% of full power for limit-cycle, 
core-wide power oscillations after postulated scram failure at the 
LaSalle-2 power plant. This is larger than the TRAC-G predictions 
by General Electric (GE) and the RETRAN predictions by the Elec- 
tric Power Research Institute. Modeling and computing errors in 
the EPA are analyzed here as potential causes for EPA's over- 
predictions of peak fission power. It is concluded that the EPA is 
more likely to under-predict than to over-predict fission power 
peaks. It is found that the omission of dynamic BOP feedback ef- 
fects from TRAC-G modeling and the premature termination of 
TRAC-G calculations account for most of TRAC-G's_ under- 
prediction of the fission power peaks. 


26988 (CSNI-178, pp. 509-522) Causes of instability at 
LaSalle and consequences trom postulated scram failure. 
Wulff, W. (Brookhaven National Lab., Upton. NY (US)); Cheng, 
H.S.; Mallen, A.N. Nuclear Energy Agency, 75 - Paris (France). 
1991. (CONF-9010378—: International Workshop on Boiling Water 
Reactor Stability, Brookhaven, U (United States), 17-19 Oct 1990). 
In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

The March 9, 1988 instability event at the LaSalle County-2 
BWR plant was simulated on the BNL Engineering Plant Analyzer 
(EPA) in order to assess its ability to simulate oscillatory transients, 
to identify the causes of the instability, to determine the maximum 
power amplitude of limit-cycle oscillations after postulated scram 
failure and to rank leading modeling parameters which affect 
instability. The EPA was found capable of simulating the LaSalle in- 
stability, which was found to have been caused by the combination 
of low core flow, moderately high power, low feedwater temperature 
and strong bottom power peaking. After postulated scram failure, 
the power was found to peak at 1.300% of normal full power. Void 
reactivity, power peaking and core exit flow impedance were found 
to be the leading phenomena affecting thermohydraulic instability. 


26989 (CSNI-178, pp. 523-538) Investigation of Chinshan 
BWR/4 stability analysis. Jong-Rong Wang; Chunkuan Shih; Pei, 
B.S.; Pan. C.; Chou, H.P.; Yuann, R.Y. Nuclear Energy Agency, 75 
- Paris (France). 1991. (CONF-9010378—: International Workshop 
on Boiling Water Reactor Stability, Brookhaven, U (United States), 
17-19 Oct 1990). In Boiling Water Reactor Stability. 548p. Order 
Number DE91797106. Source: OSTI; NTIS (US Sales Only). 

A joint R and D program aiming at systematically investigating 
BWR stability analysis using RETRANO2/MODS code has been un- 
dertaken by National Tsing Hua University and Taiwan Power 
Company. The present study is a part of the program and the 
objective is to investigate stability characteristics for Chinshan Nu- 
clear Power Plant. This study includes three types of stability 
analysis, (1) total plant stability, (2) core reactivity stability, and (3) 
channel hydrodynamic stability. In all cases investigated, the calcu- 
lated decay ratios are less than 0.65 and demonstrate plant 
operations would be stable under pressure perturbations. 


26990 (EHD-87-136) Environmental radioactivity in Canada 
1986: Radiological monitoring annual report. Department of Na- 
tional Health and Welfare, Ottawa, ON (Canada). Health Protection 
Branch. 1987. 130p. Order Number DE91642782. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The radiological surveillance program of the Department of 
National Health and Welfare is conducted for the purpose of deter- 
mining levels of environmental radioactivity in Canada and 
assessing the resulting population exposures. During 1986 the pro- 
gram was strongly influenced by radioactive fallout on Canada 
resulting from the Chernobyl nuclear reactor accident on April 26, 
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1986 in the Soviet Ukraine. The Environmental Radiation Hazards 
Division (ERHD) increased its frequency of analyses of environ- 
mental samples immediately following the accident. Interim 
screening limits for foodstuffs were developed. A measurement 
program for radioactivity in domestic and imported foods was im- 
plemented. The ERHD measurement program was supplemented 
by additional measurements conducted by many other private and 
government laboratories. Radiation doses to Canadian from Cher- 
noby! fallout were extremely low with no group in the population 
receiving more than 10 microsieverts 


26991 (EUR-12177, pp. 55-80) Information transmission 
strategy. Moreau, A. Commission of the European Communities. 
Luxembourg (Luxembourg). 1989. (CONF-8811372-: Seminar on 
Radiation protection Training and Information for Workers. Luxem- 
bourg (Luxembourg), 28-30 Nov 1988). In Radiation protection 
training and information for workers. 297p. Order Number 
DE91513417. Source: OST!; NTIS (US Sales Only). 

The four propositions on which our radiation protection informa- 
tion transmission strategy is based are as follows: 1. Emotion 
exists. It rules our lives at work as well as at home, particularly 
when radiation safety is involved. Emotion is therefore the terrain 
for our strategy. 2. The basic emotion is that of fear. This must be 
recognized and accepted if we want to transmit objective informa- 
tion. The basis of our strategy is therefore listening. 3. A person 
cannot be divided into parts. The whole person is concerned about 
safety. We have to deal with that whole person. 4. To follow a 
strategy we need strategists. We must look at our own emotions 
and our own motivation before going into the field. 


26992 (EUR-12177, pp. 81-112) Philosophy, qualifications 
and training in Canada. Rheaume, R. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8811372-: Seminar on Radiation protection Training and 
Information for Workers, Luxembourg (Luxembourg), 28-30 Nov 
1988). In Radiation protection training and information for workers. 
297p. Order Number DE91513417. Source: OSTI; NTIS (US Sales 
Only). 

The Canadian nuclear power industry record concerning 
radiation protection is commendable, with low doses and no over- 
exposures, and this despite the much higher risk in this sector 
compared with the other sectors studied. Various technical factors 
have contributed towards this achievement, of course, but the phi- 
losophy adopted and the high level of qualification of the radiation 
protection personnel have played a major role. A great deal of 
work has been put into training nuclear plant operatives up to the 
desired level, since many were not particularly well-educated. The 
solution has been to improve the teaching aspect of the training, 
and to clearly identify the workers’ needs by analyzing the tasks 
which they are required to perform. Consequently, the creation of a 
systematic training programme for users of radiation sources in 
universities and hospitals would help to improve radiation protec- 
tion, especially as the users in this sector are generally better 
educated than the maintenance workers in power stations. In the 
mining sector, training does not have such a significant role to play 
in dose reduction, but it will nevertheless have an indirect impact: 
once miners know more about radiation and its health implications, 
their demands, on issues such as ventilation, for example, will be- 
come more specific and have more substance. 


26993 (EUR-12177, pp. 113-120) Educational aids. Lenkeit, 
S. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1989. (CONF-8811372-: Seminar on Radiation 
protection Training and Information for Workers, Luxembourg (Lux- 
embourg), 28-30 Nov 1988). In Radiation protection training and 
information for workers. 297p. Order Number DE91513417. 
Source: OSTI; NTIS (US Sales Only). 

Educational aids include printed matter, aural media, visual me- 
dia, audiovisual media and objects. A distinction is made between 
learning aids, which include blackboards, overhead projectors, 
flipcharts, walicharts and pinboards, and learning aids, which in- 
clude textbooks, worksheets, documentation and experimental 
equipment. The various aids are described and their use explained. 
The aids available at the School for Nuclear Technology of the 
Karlsruhe Nuclear Research Centre are described. 
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26994 (EUR-12177. pp. 121-134) Participation of workers 
in radiation protection training and information. Zerbib. J.C 
Commission of the European Communities. Luxembourg (Luxem- 
bourg). 1989. (CONF-8811372-: Seminar on Radiation protection 
Training and Information for Workers. Luxembourg (Luxembourg). 
28-30 Nov 1988). In Radiation protection training and information 
for workers. 297p. Order Number DE91513417. Source: OSTI: 
NTIS (US Sales Only) 

The information and training of workers in radiation protection 
should be given priority as a means of preventing the hazards of 
ionizing radiation. In view of the importance of the human factor in 
accident prevention. it would be inconsistent not to place more em- 
phasis on the training of workers exposed at work. Training staff 
should not only have technical knowledge in the field of radiation 
protection, but should also be properly trained in how to teach 
adults. Teaching tools should be developed at Community level to 
make the job of trainers, occupational physicians and radiation pro- 
tection experts easier. Regularly updated documents should supply 
the basic information for radiation protection. and not neglect areas 
of uncertainty, or problems which the experts are still debating. 
These documents must include the special information referred to 
in the Directive of 15 July 1980, in particular: . the reasons for lim- 
iting the dose for women of child-bearing age and the nature and 
level of the risks for the embryo and foetus. according to the dose 
received; . the potential hazards of exceptional exposure. . The 
information and training of workers should help to improve under- 
standing of occupational risks and not serve as a vehicle for 
propaganda on the harmlessness of nuclear power. In addition, 
they should openly recognize the nuclear risks including the difficult 
problem of low doses, but should not confuse the issue with am- 
biguous statistics. 


26995 (EUR-12177, pp. 135-142) Identification and analysis 
of needs. Delhove, J. Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. (CONF-8811372-: Seminar on 
Radiation protection Training and Information for Workers, Luxem- 
bourg (Luxembourg), 28-30 Nov 1988). In Radiation protection 
training and information for workers. 297p. Order Number 
DE91513417. Source: OSTI; NTIS (US Sales Only). 

The particular aspect of radiation protection training and informa- 
tion with which | have been asked to deal at this seminar is the 
identification and analysis of the needs of those exposed at work in 
the industry and transport sectors. | therefore propose to examine 
the following questions: - Which workers and undertakings are 
concerned. - What are the objectives of information and training. 
What benefits can be expected. - What form could information or 
training take. 


26996 


(EUR-12177, pp. 143-150) United kingdom approach 
and institutions. Ryder, E.A. Commission of the European Com- 


munities, Luxembourg (Luxembourg). 1989. (CONF-8811372-: 
Seminar on Radiation protection Training and Information for Work- 
ers, Luxembourg (Luxembourg), 28-30 Nov 1988). In Radiation 
protection training and information for workers. 297p. Order Num- 
ber DE91513417. Source: OSTI; NTIS (US Sales Only). 

The UK approach to legal requirements for instruction and train- 
ing has been to specify broad objectives in the legislation and not 
to attempt to define in detail what qualifications or course of 
instruction should be held or followed to qualify workers for a par- 
ticular task. The emphasis therefore is on the job being done 
safely and the employers’ duty is to ensure that training and in- 
struction are not the only factors. The UK lonizing Radiations 
Regulations 1985 implement the Basic Safety Standards Directive 
which says, as respects instruction and training, that exposed 
workers shall be informed of the health risks involved in their work, 
the precautions to be taken and the importance of complying with 
technical and medical requirements and should also be given ap- 
propriate training in the field of radiation protection. 


26997 (EUR-12177, pp. 151-174) Courses and syllabus: 
the situation in Spain. Iranzo, E. Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (CONF-8811372-: 
Seminar on Radiation protection Training and Information for Work- 
ers, Luxembourg (Luxembourg), 28-30 Nov 1988). In Radiation 
protection training and information for workers. 297p. Order Num- 
ber DE91513417. Source: OSTI; NTIS (US Sales Only). 





The regulation covering radioactive and nuclear installations 
classifies workers operating such installations as operators or su- 
pervisors. Operators are persons who, working directly under a 
supervisor, handle the installation operational equipment and which 
have a bearing on nuclear safety or protection against radiation. 
Supervisors are persons directing the operations of a radioactive or 
nuclear installation and operator activities. The study deals with the 
courses given in Spain which qualify operators and supervisors in 
industrial radioactive installations as permit holders, as well as the 
courses currently being run for persons engaged in the transport of 
radioactive materials. Spain regulations covering transport of dan- 
gerous goods are based on separate Royal Decrees dealing with 
road and air transport respectively. 


26998 (EUR-12177, pp. 175-186) Identification and analysis 
of needs. Hjardemaal, O. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1989. (CONF-8811372-: Seminar 
on Radiation protection Training and Information for Workers, Lux- 
embourg (Luxembourg), 28-30 Nov 1988). In Radiation protection 
training and information for workers. 297p. Order Number 
DE91513417. Source: OSTI; NTIS (US Sales Only). 

In their directives and recommendations, the EC, ICRP, WHO, 
IAEA and ILO all point to the importance of training for radiation 
protection. The doses to both patients and staff, the risks involved 
and enormous technical advances all point to the great need for 
training in the medical field. Such training must embrace referring 
doctors, radiologists. radiographers and physicists. 


26999 (EUR-12177, pp. 187-192) Approach and institutions 
in France. Chanteur, J. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1989. (CONF-8811372-: Seminar 
on Radiation protection Training and Information for Workers, Lux- 
embourg (Luxembourg), 28-30 Nov 1988). In Radiation protection 
training and information for workers. 297p. Order Number 
DE91513417. Source: OSTI; NTIS (US Sales Only). 

In France, safety training for workers is compulsory under 
general legislation, supplemented in some cases by specific regu- 
lations on certain individual hazards. The radiation protection 
training for exposed workers is largely left to the initiative of the 
qualified officers, and there are regulations governing the training 
of the officers themselves. Qualified officers play a fundamental 
part in France in disseminating the radiation protection training and 
information which the regulations require them to have. It should 
be pointed out that qualification for the purposes of these regula- 
tions, implies having a clear grasp of the mechanisms involved 
rather than the acquisition of theoretical knowledge and requires a 
thorough understanding of the relevant legislation. 


27000 (EUR-12177, pp. 193-203) Courses and syllabus. 
Loester, W. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1989. (CONF-8811372-: Seminar on 
Radiation protection Training and Information for Workers, Luxem- 
bourg (Luxembourg), 28-30 Nov 1988). In Radiation protection 
training and information for workers. 297p. Order Number 
DE91513417. Source: OSTI; NTIS (US Sales Only). 

Following a brief overview of the directives in the Federal Re- 
public of Germany governing specialist knowledge in radiation 
protection, the courses required in the medical field are outlined, 
together with their content and duration. The various courses for 
physicians, medical physicists and other medical professions are 
explained. Where courses for teachers and research staff are con- 
cerned, it is shown how the various types of courses available 
under the two different directives can be combined. In the last part, 
the experience we have acquired is discussed, in particular those 
points that may be of relevance to other course organizers. 


27001 (EUR-12177, pp. 204-210) Identification and analysis 
of needs: the situation in Ireland. Hone, C. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8811372-: Seminar on Radiation protection Training and 
Information for Workers, Luxembourg (Luxembourg), 28-30 Nov 
1988). In Radiation protection training and information for workers. 
297p. Order Number DE91513417. Source: OSTI; NTIS (US Sales 
Only). 

In this paper | commence by outlining the arrangements for con- 
trolling and regulating the use of sources of ionizing radiation in 
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Ireland. | then go on to describe the type and scope of training of 
various categories of personnel who are occupationally exposed. In 
doing so, | have distinguished between training received as part of 
general education and training programmes for different trades and 
professions and training given in dedicated courses. | have high- 
lighted some of the shortcomings in training which, from the 
standpoint of the regulatory authority, have been noted and made 
suggestions as to how these might be remedied. | also briefly dis- 
cuss the implications that the absence of a nuclear power facility in 
Ireland has for training. 


27002 (EUR-12177, pp. 211-218) Training of qualified per- 
sons in radiation protection approach and institutions in the 
Netherlands. Huyskens, C.J. (Technische Univ. Eindhoven (NL)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1989. (CONF-8811372—: Seminar on Radiation protection 
Training and Information for Workers, Luxembourg (Luxembourg), 
28-30 Nov 1988). In Radiation protection training and information 
for workers. 297p. Order Number DE91513417. Source: OSTI:; 
NTIS (US Sales Only). 

This paper explicates the Dutch approach and experience with 
regard to the training of professionals (graduates) and technicians 
(non-graduates) who are concerned by radiological practices. The 
required training at different levels of expertise is explained. It ap- 
plies to persons who are responsible for the heaith surveillance 
and the protection of workers as well as radiation protection for pa- 
tients. 


27003 (EUR-12177, pp. 219-232) Courses and syllabus: 
the situation in Greece. Hadjiantoniou, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8811372-: Seminar on Radiation protection Training and 
Information for Workers, Luxembourg (Luxembourg), 28-30 Nov 
1988). In Radiation protection training and information for workers. 
297p. Order Number DE91513417. Source: OSTI; NTIS (US Sales 
Only). 

The existing legislation and the Euratom Basic Safety Standards 
which are now part of it, provide for the information and training of 
workers in radiation protection. The Greek AEC being the compe- 
tent authority for providing information and training in radiation 
protection has made a considerable effort to train the workers em- 
ployed at the Demokritos NRCPS as well as those persons working 
in the medical, industrial, research, educational and other applica- 
tions of ionizing radiation. At the Demokritos Center the on the job 
training of the radiation workers was considered appropriate. The 
occasionally exposed workers e.g. the repair and maintenance per- 
sonnel, the plumbers, the unskilled workers, the security personnel 
the janitors e.c.t. have attended an one day seminar in radiation 
protection, focused on practical matters concerning safety. The 
Greek AEC has also provided training for the exposed or occasion- 
ally exposed workers employed elsewhere. This training was mainly 
for those working in the medical applications of ionizing radiation 
and to a lesser extent to persons working in other applications. 
The radiation workers and the occasionally exposed workers were 
trained together. There is a need for training of certain groups of 
persons who may be concerned by activities which involve ionizing 
radiation. These groups are, policemen, firemen, labor union offi- 
cials e.t.c. So far the Greek AEC has not provided such a training. 
The Greek AEC should make an effort for a more systematic, pro- 
gram for information and training of workers in radiation protection. 


27004 (EUR-12177, pp. 233-240) Identification and analysis 
of needs. Mendes de Magalhaes, E. Commission of the European 
Communities. Luxembourg (Luxembourg). 1989. (CONF-8811372-: 
Seminar on Radiation protection Training and Information for Work- 
ers, Luxembourg (Luxembourg), 28-30 Nov 1988). In Radiation 
protection training and information for workers. 297p. Order Num- 
ber DE91513417. Source: OSTI; NTIS (US Sales Only). 

Where the protection of human life is concerned, we consider 
that the identification and analysis of the requirements imposed by 
scientific developments must take into account their history, their 
applications and, clearly, their impact on biological environments. 
Now, scientific developments in the field of ionizing radiation have 
revealed that living beings are continuously subjected, from the 
moment of conception to death, to the influence of radiation with a 
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wide range of stochastic and non-stochastic effects. However, cos- 
mic radiation and the presence of radioactive elements in the soil, 
in the atmosphere and inside living beings constitute a group of fac- 
tors considered to be in equilibrium with the biological environment, 
though they may be responsible for the spontaneous mutations that 
arise in any generation. The action of ionizing radiation of natural 
origin on the biological environment and heredity is a vast field of 
research, providing the basis from which the fundamental concepts 
of the science of radiation protection can be derived. However, we 
have to start from the above-mentioned assumption that the biolog- 
ical environment and the action or effect of natural radiation are in 
a state of equilibrium. This assumption underlies the philosophy of 
radiation protection, as illustrated by the ALARA principle. 


27005 (EUR-12177, pp. 241-250) Approach and institutions 
in Italy. Trenta, G. Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. (CONF-8811372-: Seminar on 
Radiation protection Training and Information for Workers, Luxem- 
bourg (Luxembourg), 28-30 Nov 1988). In Radiation protection 
training and information for workers. 297p. Order Number 
DE91513417. Source: OSTI; NTIS (US Sales Only). 

In order to identify those who require training and information, a 
brief description is given of the organizational framework which 
exists in Italy to deal with the radiological aspects of nuclear emer- 
gencies. Because the basic training varies and the different fields 
involve a wide range of tasks, specific information and training are 
required and should also cover the psychological implications of 
the subject. We therefore go on to examine the various methods 
and instruments used in giving training in and information on radia- 
tion protection and radiation pathology to the various categories of 
people working in the fields of prevention, care and treatment. We 
also describe to what extent the positions of qualified expert and 
approved doctor are formally recognized academically and admin- 
istratively; both have an important part to play in terms of providing 
information and taking action both before and during emergency 
situations. Lastly, we single out certain aspects of the criteria and 
methods involved in training and information which could be useful 
for other countries. 


27006 (EUR-12177, pp. 251-264) Courses and syllabus: the 
situation in Switzerland. Pretre, S. Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (CONF-8811372-: 
Seminar on Radiation protection Training and information for Work- 
ers, Luxembourg (Luxembourg), 28-30 Nov 1988). In Radiation 
protection training and information for workers. 297p. Order Num- 
ber DE91513417. Source: OSTI; NTIS (US Sales Only). 

In the event of a radiological incident. such as a nuclear explo- 
sion in peacetime or serious accident at a nuclear power plant 
either in this country or abroad, measures to protect the population 
affected would have to be taken quickly. They can only be effec- 
tive, however, if all levels of management have undergone 
thorough preparation. Essential to such preparation is comprehen- 
sive and regular staff training at canton (regional) and district 
(local) level. Local authorities in particular would be directly respon- 
sible for implementing safety procedures in an emergency. 
Enquiries into a number of disasters have clearly shown that any 
crisis must, as far as possible, be tackled at local level. National 
authorities are usually too remote and not so directly affected. Lo- 
cal authorities, being themselves immediately affected. become of 
crucial importance. Their instructions and recommendations are 
much more credible. Logically, then, local and regional authorities, 
which are called upon to implement measures laid down by 
national government, must be trained to respond to radiological in- 
cidents. While responsibility for planning emergency protection lies 
primarily with the specialist departments of national authorities, the 
canton is responsible for implementing policy at regional and dis- 
trict level (i.e. organization and acquisition of equipment). Regional 
authorities are therefore expected to be able to understand and im- 
plement the necessary procedures. Training programmes with 
particular emphasis on the specific problems presented by 
radiological incidents are drawn up by national authorities and im- 
plemented jointly with canton administrations. 


27007 (EUR-12682) Proceedings of standing conference 
on health and safety in the nuclear age: Second meeting: 
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Intorming the public on improvements in emergency prepared- 
ness and nuclear accident management. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. 295p 
(CONF-8912151-: Standing Conference on Health and Safety in 
the Nuclear Age, Brussels (Belgium), 5-6 Dec 1989). Source: 
OSTI; NTIS (US Sales Only). 

From 5 to 6 December 1989 the second meeting of the Standing 
Conference on Health and Safety in the Nuclear Age was held in 
Brussels. The subject of the meeting was informing the public on 
improvements in emergency preparedness and nuclear accident 
management. The Standing Conference was created by the Com- 
mission of the European Communities in 1986 and its goal is to 
convey to the European public, via the mass media, factual infor- 
mation on nuclear subjects of current interest. About 100 experts 
and representatives of the mass media, competent authorities and 
socio-economic organizations followed the meeting. the specific ob- 
jective of which was to discuss, from the point of view of radiation 
protection of the public and the environment, the improvements 
that nuclear accident management and intervention plans have un- 
dergone in recent years. Invited contributions underlined the 
presently improved levels of international and Community coopera- 
tion in radiation and nuclear safety, particularly in the fields of 
emergency preparedness and planning. where recent years have 
witnessed significant developments. The conference requested the 
Commission to pursue its public information efforts aimed at im- 
proving the understanding that the citizens of the Community have 
on the potential risks and the protective measures which were im- 
plemented in the nuclear sphere. 


27008 (EUR-12682, pp. 3-24) On-site emergency planning. 
Izquierdo Rocha, C. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-8912151-: Standing 
Conference on Health and Safety in the Nuclear Age, Brussels 
(Belgium), 5-6 Dec 1989). In Proceedings of standing conference 
on health and safety in the nuclear age. 295p. Order Number 
DE91513435. Source: OSTI; NTIS (US Sales Only). 

Safe operation of nuclear power plants is considered by the utili- 
ties responsible for their exploitation as the basic condition making 
it possible to use nuclear energy for the generation of electricity 
This is due mainly to the negative impact on public opinion and the 
enormeous economic costs associated with accidents in such 
plants. This concern has given rise to the concept of defense in 
depth, which underlies the design, construction and operation of 
nuclear power plants. However, in spite of the practically negligible 
probability of an accident in a plant built in the western world re- 
leasing to the environment significant quantities of radioactive 
material that might be hazardous for the public, it has been consid- 
ered advisable to draw up emergency plans designed to respond 
to such contingencies. These emergency plans contain the mea- 
sures to be taken by the individuals responsible for the plant and 
the plant personnel, as well as by the organizations of the central, 
regional and local administrations, in emergency situations. The 
objective of this paper is to describe the basic aspects of the On- 
Site Emergency Plan of a nuclear power plant, including the main 
actions foreseen by the owner for performance on site, as well as 
the available organization and resources and the training of the 
site personnel in order to assure efficient performance in the hypo- 
thetical case that application of the plan were required. 


27009 (EUR-—12682, pp. 25-33) Off site emergency planning 
at national level in the United Kingdom. Driscoll, J.A. (Health 
and Safety Executive, Bootle (UK). Nuclear installations Inspec- 
torate). Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (CONF-8912151-: Standing Conference on 
Health and Safety in the Nuclear Age, Brussels (Belgium), 5-6 Dec 
1989). In Proceedings of standing conference on health and safety 
in the nuclear age. 295p. Order Number DE91513435. Source: 
OSTI; NTIS (US Sales Only). 

The arrangements in the UK for responding to nuclear emergen- 
cies described in this paper are based upon three principles: - . 
that there should be a defined zone closely surrounding each site 
within which arrangements to protect the public should be planned 
in detail. The boundary of this zone is defined in relation to the 
maximum size of any accident which can reasonably be foreseen; . 





the emergency planning needs. however. to be capable of re- 
sponding to accidents which, although being extremely unlikely, 
could have consequences beyond the boundaries of the detailed 
emergency planning zone. The measures that are required to ex- 
tend the detailed arrangements cannot be precisely preplanned 
because the nature and potential of accident can vary, for example 
according to weather conditions. The exact response must be 
based on an assessment made at the time. The extended re- 
sponse will make use of plans made to deal with other natural and 
man-made emergencies. . in an emergency it is necessary that 
those who normally provide services and carry out actions to pro- 
tect the public should continue to do so, but under co-ordinated 
conditions which have been carefully planned and rehearsed. This 
means the engagement of a considerable number of different au- 
thorities, each applying its expertise to the situation as it develops. 


27010 (EUR-12682, pp. 35-45) Integrated measurement 
and information system for the surveillance of environmental 
radioactivity (IMIS) in the Federal Republic of Germany. Bayer, 
A. (Bundesgesundheisamt, Neuherberg (DE). Inst. fuer Strahlenhy- 
giene); Dehos, R.; Lobke, A.; Kaul, A. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-8912151-: 
Standing Conference on Health and Safety in the Nuclear Age, 
Brussels (Belgium), 5-6 Dec 1989). In Proceedings of standing 
conference on health and safety in the nuclear age. 295p. Order 
Number DE91513435. Source: OSTI; NTIS (US Sales Only). 

The Precautionary Radiological Protection Act passed by the 
German Parliament has laid the foundation for the Integrated Mea- 
surement and Information System for the Surveillance of the 
Environmental Radioactivity (IMIS) which is currently in preparation. 
The task of this system is the continuous surveillance of the envi- 
ronmental radioactivity. With this tt provides in the case of events 
that are potentially of significant radiological impact the informative 
basis for appropriate measures which can be introduced by compe- 
tent authorities. The requirements to be met by the measurement 
systems and the environmental fields which are controlled by the 
various networks are described. as well as the various tasks which 
have to be fulfilled by the institutions involved in this system. The 
requirements to be met by the data processing system which 
makes the fast information technically possible are explained as 
well as the different modes of operation of the total system. 


27011 (EUR-12682, pp. 47-54) Advance and permanent 
public information. d'Oleon, C. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-8912151-: 
Standing Conference on Health and Safety in the Nuclear Age, 
Brussels (Belgium), 5-6 Dec 1989). In Proceedings of standing 
conference on health and safety in the nuclear age. 295p. Order 
Number DE91513435. Source: OSTI; NTIS (US Sales Only). 

The accident at CHERNOBYL highlighted one of the major prob- 
lems facing the nuclear industry at present and during the years to 
come: the need to provide information. There are two aspects to 
this requirement: information at a time of crisis issued when an ac- 
cident such as that at CHERNOBYL takes place, but which has to 
be based on a procedure set up before the crisis, and advance 
and permanent information which prepares the ground for informa- 
tion at a time of crisis. The requirement for information is of 
particular importance in France, given the preponderance of nu- 
clear energy in the electricity generating industry. The procedure 
covers the principles which were forcefully asserted by the French 
public authorities during the CHERNOBYL crisis, the resources 
strengthened or established at that time, and finally, the introduc- 
tion of a policy of wider-ranging communication which is based on 
the idea that one can never compromise with safety. 


27012 (EUR—12682, pp. 55-69) The nuclear technical assis- 
tance organization. Neumann, W. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-8912151-: 
Standing Conference on Health and Safety in the Nuclear Age, 
Brussels (Belgium), 5-6 Dec 1989). In Proceedings of standing 
conference on health and safety in the nuclear age. 295p. Order 
Number DE91513435. Source: OSTI; NTIS (US Sales Only). 

In September 1977 the Kerntechnische Hilfsdienst GmbH (KHG) 
was founded as a joint private organization of the electricity utility 
companies, the companies for nuclear fuel fabrication and recycling 
and the nuclear research centres to render emergency service in 
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case of accidents in nuclear facilities by providing equipment and 
specially trained staff. To date a permanent company staff of 19 
persons has given special training and instruction to 140 employ- 
ees of other firms who normally work as maintenance contractors 
in nuclear facilities. During the past 12 years the company has 
provided the basic equipment and apparatus. including a communi- 
cations centre. radiation measuring laboratories. containers for 
maintenance and storage of respiratory equipment and protective 
clothing containers for decontaminating staff and rooms, remote- 
controlled tracked vehicles (cable- and radio- controlled) which are 
provided with manipulator arms and television cameras, and a 
radio-controlled bucket loader. After 12 years of operation experi- 
ence has shown that it makes sense to provide special highly 
sophisticated equipment for accidents, centrally located for a large 
group of users. 


27013 (EUR-12682. pp. 71-91) Rapid and reliable predic- 
tions of the radiological consequences of accidents as an aid 
to decisions on countermeasures. Kelly, G.N. (Commission of 
the European Communities. Brussels (BE)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
8912151—: Standing Conference on Health and Safety in the 
Nuclear Age. Brussels (Belgium), 5-6 Dec 1989). In Proceedings of 
standing conference on health and safety in the nuclear age. 295p. 
Order Number DE91513435. Source: OSTI: NTIS (US Sales Only). 

The rapid and reliable assessment of the potential radiological 
consequences of an accident at a nuclear installation is an essen- 
tial input to timely decisions on the effective introduction of 
countermeasures. There have been considerable improvements 
over the past decade or so in the methods used for such assess- 
ments and. in particular, in the development of computerized 
systems. The need for such systems is described. together with 
their current state of development and possible future trends. This 
topic has featured prominently within the CEC's Radiation Protec- 
tion Research Programme and is likely to do so far the foreseeable 
future. The main features of this research, its achievements to date 
and future directions are described. 


27014 (EUR-12682, pp. 93-106) Decision making for emer- 
gency situations. Chakraborty, S.: Gonen, Y.G. Commission of 
the European Communities, Luxembourg (Luxembourg). 1990. 
(CONF-8912151—: Standing Conference on Health and Safety in 
the Nuclear Age, Brussels (Belgium), 5-6 Dec 1989). In Proceea- 
ings of standing conference on health and safety in the nuclear 
age. 295p. Order Number DE91513435. Source: OSTI; NTIS (US 
Sales Only). 

Recent examples of industrial accidents which had significant to 
grave offsite consequences occurred at the nuclear power station 
TMI in the U.S., in chemical facilities at Seveso in Italy, at Bhopal 
in India, near Basel in Switzerland, in Mexico-City and at the Cher- 
nobyl nuclear power plant in the USSR. It is a fact of life that no 
human enterprise can be entirely free from risk, or in other words, 
absolute safety is not achievable. However, even in the unlikely 
case, in which all the built-in safety features of a well built plant fail, 
we can act to reduce the consequences by being well prepared to 
handle and master accidental situations. The name of the action is 
emergency planning and preparedness. Its importance can be 
judged by comparing the actual vs. the potential harm in accidents 
- where protective measures have been implemented in the emer- 
gency, the actual harm was only a small portion of the potential 
one. Much of this paper is based on the experience gained in the 
nuclear industry, however the principles and the methodologies are 
or can be appiied to other potentially hazardous activities as well. 


27015 (EUR-12682, pp. 107-116) Medical response to a nu- 
clear accident. Nenot, J.C. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (FR). Dept. de Protection Sanitaire). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1990. (CONF-8912151-: Standing Conference on Health and 
Safety in the Nuclear Age, Brussels (Belgium), 5-6 Dec 1989). In 
Proceedings of standing conference on health and safety in the nu- 
clear age. 295p. Order Number DE91513435. Source: OSTI; 
NTIS (US Sales Only). 

The medical handling of a severely irradiated casualty is similar 
to the treatment of aplasia when caused by medical diseases. The 
diagnosis and prognosis depend on the level of the dose absorbed 
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by the bone marrow. which is one of the most sensitive organ to 
radiation. as well on the distribution of the exposure within the 
body and its distribution in time. Spontaneous repair from isolated 
patches may be sufficient for the repopulation of deserted marrow 
in such cases. bone marrow grafting should not be considered as It 
would be hazardous. In most case the hematopoietic deficiency will 
be corrected by substitution therapy, mainly based on transfusions 
of red cells and platelets. completed with a severe prevention - and 
treatment when necessary - of infection resulting from immune de- 
ficiency. When large groups of individuals are involved. special 
attention should be given to early diagnosis through an appropriate 
triage. dividing the victims into main categories such as the individ- 
uals with combined injuries, the individuals likely to have received 
high doses and the individuals likely to have received low doses 
The first classification into dose levels categories can be based on 
clinical signs and hematological symptoms. 


27016 (EUR-12682, pp. 117-125) Information of the public 
affected by the countermeasures: Problems and proposais. 
Mancioppi, S. (ENEA, Rome (IT)); Piermattei. S.: Susanna, A 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-8912151-: Standing Conference on Health 
and Safety in the Nuclear Age, Brussels (Belgium), 5-6 Dec 1989) 
In Proceedings of standing conference on health and safety in the 
nuclear age. 295p. Order Number DE91513435. Source: OSTI: 
NTIS (US Sales Only) 

Management and transfer of information to general public in 
case of the nuclear emergency following the accident at the Cher- 
noby!l power plant, have been defined as communication 
catastrophes. This statement is undoubted valid for each country of 
the European Community involved in the emergency. Neither it can 
be considered as a justification the fact that the only one episode 
comparable with the Chernobyl accident in recent times (the 
accident to the three Mile Island plant) gave rise to a similar catas- 
trophic management of the information as far as the impact on the 
public opinion is concerned. No lesson was learned, capable to 
avoid, at least partially, previous errors. It is therefore deemed nec- 
essary to pursue the efforts of analysis to create an adequate 
organization responsible in following and controlling radioactive pol- 
lutants emitted in the environment (either in normal and emergency 
conditions) but also to review in a critical fashion and to modify en- 
tirely, if needed, the principles and techniques used for the transfer 
of information, decisions and strategy to the public (either particular 
groups or whole population). Aim of the present paper is to give a 
brief description of how in Italy information (experimental data 
evaluation organization systems, operational decisions following 
counter measures) are transferred in the framework of the existing 
structures. 


27017 (EUR-12682, pp. 145-161) Dose estimation after a 
nuclear accident. Jacob, P. (Gesellschaft fuer Strahlen - und 
Umweltforschung m.b.H. Muenchen Neuherberg (DE)); Mueller, H 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-8912151-: Standing Conference on Health 
and Safety in the Nuclear Age, Brussels (Belgium), 5-6 Dec 1989). 
In Proceedings of standing conference on health and safety in the 
nuclear age. 295p. Order Number DE91513435. Source: OSTI: 
NTIS (US Sales Only). 

The methods to estimate the external exposure from radionu- 
clides in the air and those deposited are described as well as the 
internal exposure due to inhalation and ingestion. Knowledge of ra- 
dionuclide concentrations in air at ground level, the amounts of 
deposited radionuclides and of precipitation are presupposed. The 
paper is self-contained for the dose assessment for an example of 
a wet deposition at a long distance from a severe reactor accident. 
Achievements in the past five years and needs for future improve- 
ments of the assessment models are shortly discussed. 

27018 (EUR-12682, pp. 163-177) Lessons learned and 
evaluation of the impact from the Chernobyl accident. Cigna, 
A.A. (Comitato Nazionale per l’Energia Nucleare, Saluggia (IT)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-8912151-: Standing Conference on Health 
and Safety in the Nuclear Age, Brussels (Belgium), 5-6 Dec 1989). 
In Proceedings of standing conference on health and safety in the 
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nuclear age. 295p. Order Number DE91513435. Source: OSTI: 
NTIS (US Sales Only). 

The impact on society of the Chernobyl accidents is assessed 
The situation prior to Chernobyl! with respect to regulations of radi- 
ation protection against the consequences of a major accident is 
considered. The development of the recommendations and regula- 
tions issued by the Commission of the European Communities for 
the Maximum Permitted Levels of different groups of radionuclides 
in foodstuffs is reviewed. The different reactions to the accident are 
examined and some data on the average individual effective dose 
equivalents estimated in a number of countries are also reported. 
Finally some main problems concerning the information of the pub- 
lic and the preparedness for possible future accidents are also 
summarized. 


27019 (EUR-12682, pp. 179-187) Whole body measure- 
ments after Chernobyl. Henrichs, K. (Gesellschaft fuer Strahlen- 
und Umweltforschung m.b.H. Muenchen Neuherberg (DE)); Berg. 
D.; Bogner, L. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. (CONF-8912151-: Standing 
Conference on Health and Safety in the Nuclear Age, Brussels 
(Belgium), 5-6 Dec 1989). In Proceedings of standing conference 
on health and safety in the nuclear age. 295p. Order Number 
DE91513435. Source: OSTI; NTIS (US Sales Only). 

One of the consequences of the reactor accident at Chernobyl 
was a contamination of foodstuffs with radioactive cesium-isotopes 
in Bavaria, FRG. The resulting body burdens in the population 
could be measured by whole body counters; this was not only im- 
portant in order to inform individuals about the cesium activities in 
their bodies but, on the basis of several thousand of these mea- 
surements, it was possible to estimate the radiation doses to the 
people living in the Munich area. Additionally, the influence of sex, 
age, and nutritional habits could be studied. The results agreed 
reasonably well with the prospective dose estimates calculated on 
the basis of models, which had been developed for the assess- 
ment of health consequences of reactor accidents. 


27020 (EUR-12682, pp. 189-202) Lessons learned from the 
accident in Goiania, Brazil. Croft, J.R. (National Radiological 
Protection Board, Leeds (UK)). Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. (CONF-8912151-: 
Standing Conference on Health and Safety in the Nuclear Age, 
Brussels (Belgium), 5-6 Dec 1989). In Proceedings of standing 
conference on health and safety in the nuclear age. 295p. Order 
Number DE91513435. Source: OSTI; NTIS (US Sales Only). 

Radiological accidents outside of the nuclear sector account for 
a significant proportion of incidents involving serious accidental ex- 
posure of people. Relevant statistics are briefly reviewed and then 
the paper concentrates on one of the most serious radiological ac- 
cidents; that in Goiania, Brazil in 1987. As a consequence of the 
accident four people died and there was significant spread of ra- 
dioactive contamination from a ruptured radiotherapy source. The 
development of the accident, the response to it and the lessons 
learned from it are addressed. 


27021 (EUR-12682, pp. 205-215) Cooperation at commu- 
nity level in accident management. Luykx, F. (Commission of the 
European Communities, Luxembourg (LU)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
8912151-: Standing Conference on Health and Safety in the 
Nuclear Age, Brussels (Belgium), 5-6 Dec 1989). In Proceedings of 
standing conference on health and safety in the nuclear age. 295p. 
Order Number DE91513435. Source: OSTI; NTIS (US Sales Only). 

Soon after the Chernobyl accident in the E.C. Commission and 
Council had to act urgently to set foodstuff intervention levels to 
avoid major trade conflicts between Member States. By 12th May, 
1986, imports into the E.C. of a range of agricultural products origi- 
nating in certain East-European countries had been suspended 
until the end of that month. Subsequently maximum permitted cae- 
sium levels applicable to food imported into the E.C. were adopted: 
370 Ba/kg for milk and infant food and 600 Ba/kg for other food- 
stuffs. These values are still valid. Moreover, to cope with future 
nuclear accidents the E.C. has adopted maximum permitted ra- 
dioactivity levels for babyfood, dairy produce, liquid foodstuffs, and 
other major foodstuffs and also for animal feedingstuffs. Also a list 





of minor foodstuffs has been established for which the levels ap- 
plied will be ten times those for other major foodstuffs 


27022 (EUR-12682, pp. 217-225) Contributions of the 
OECD Nuclear Energy Agency to the improvement of accident 
management in member countries. Viktorsson. C. (Nuclear En- 
ergy Agency 75 - Paris (FR)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-8912151-: 
Standing Conference on Health and Safety in the Nuclear Age, 
Brussels (Belgium), 5-6 Dec 1989). In Proceedings of standing 
conference on health and safety in the nuclear age. 295p. Order 
Number DE91513435. Source: OSTI; NTIS (US Sales Only). 

The impact of the 1986 Chernoby! accident called attention to 
the need to improve international co-operation and harmonization 
in the field of nuclear accident and emergency management. The 
NEA is participating in this process. The paper highlights some re- 
sults of work on emergency planning and public information, which 
have been carried out within the NEA. 


27023 (EUR-12682, pp. 227-234) Information and assis- 
tance in case of a nuclear accident in the framework of the 
IAEA. Weiss, B. (International Atomic Energy Agency, Vienna (AT). 
Div. of Nuclear Safety). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-8912151-: Standing 
Conference on Health and Safety in the Nuclear Age, Brussels 
(Belgium), 5-6 Dec 1989). In Proceedings of standing conference 
on health and safety in the nuclear age. 295p. Order Number 
DE91513435. Source: OSTI; NTIS (US Sales Only). 

Since early in its existence, the IAEA has been attempting to de- 
fine its role in the response to major radiological incidents. Initially, 
there were few reported incidents and the Agency's role was minor 
and not well defined. However, the Three Mile Island accident 
caused the Agency to consider more seriously the international re- 
sponse to nuclear accidents, and the event at Chernobyl has led to 
two significant International Conventions which relate to the early 
notification of an accident and requests for assistance for radiologi- 
cal incidents. This paper describes the manner in which the Agency 
is implementing its responsibilities under the Convention, with spe- 
cial attention to those aspects which relate to public information. 


27024 (EUR-12765) Analysis of the source term in the 
Chernobyl-4 accident. Alonso, A. (Universidad Politecnica de 
Madrid (ES). Escuela Tecnica Superior de Ingenieros Industriales); 
Lopez Montero, J.V.; Pinedo Garrido, P. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1990. 124p. 
Contract ECI-1513-B7210-86-E. Source: OSTI; NTIS (US Sales 
Only). 

The report presents the analysis of the Chernobyl accident and 
of the phenomena with major influence on the source term, includ- 
ing the chemical effects of materials dumped over the reactor, 
carried out by the Chair of Nuclear Technology at Madrid University 
under a contract with the CEC. It also includes the comparison of 
the ratio (Cs-137/Cs-134) between measurements performed by 
Soviet authorities and countries belonging to the Community and 
OECD area. Chapter Il contains a summary of both isotope mea- 
surements (Cs-134 and Cs-137), and their ratios, in samples of air, 
water, soil and agricultural and animal products collected by the 
Soviets in their report presented in Vienna (1986). Chapter Ill re- 
ports on the inventories of cesium isotopes in the core, while 
Chapter IV analyses the transient, especially the fuel temperature 
reached, as a way to deduce the mechanisms which took place in 
the cesium escape. The cesium source term is analyzed in Chap- 
ter V. Normal conditions have been considered, as well as the 
transient and the post-accidental period, including the effects of de- 
posited materials. The conclusion of this study is that Chernoby] 
accidental sequence is specific of the RBMK type of reactors, and 
that in the Western world, basic research on fuel behaviour for re- 
activity transients has already been carried out. 


27025 (EUR-12989) Fission product chemistry in severe 
nuclear reactor accidents. Nichols, A.L. (UKAEA Atomic Energy 
Authority Technology, Winfrith (UK)). Commission of the European 
Communities, Luxembourg (Luxembourg). Sep 1990. 45p. Contract 
3871-89-12 ELISPGB. Source: OSTI; NTIS (US Sales Only). 

A specialist's meeting was held at JRC-Ispra from 15 to 17 Jan- 
uary 1990 to review the current understanding of fission-product 
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chemistry during severe accidents in light water reactors. Discus- 
sions focussed on the important chemical phenomena that could 
occur across the wide range of conditions of a damaged nuclear 
plant. Recommendations for future chemistry work were made cov- 
ering the following areas: (a) fuel degradation and fission-product 
release, (b) transport and attenuation processes in the reactor 
coolant system, (c) containment chemistry (iodine behaviour and 
core-concrete interactions). 


27026 (EUR-13054) Internal contamination measurements 
conducted in Europe after the Chernoby! accident, biblio- 
graphical revue. Despres, A. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (FR). Dept. de Protection Sanitaire). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1990. 70p. Contract No B16-122-F. Source: OSTI; NTIS (US Sales 
Only). 

When the radioactivity levels actually ingested by the populations 
of various European countries were being assessed, it was de- 
cided to conduct many in vivo measurements and measurements 
on excreta. The data acquired in this way for a wide range of dif- 
ferent populations are reviewed in this report. Caesium ('°’Cs and 
134Cs) and iodine-131, were the only radionuclides to be studied 
systematically. It is shown in this report that the levels of radioac- 
tivity ingested, calculated on the basis of measurements in the 
food chain, were constantly overestimated by up to one order of 
magnitude. It is also shown that there is a good correlation be- 
tween the geographical distribution of the quantities ingested and 
the charted radionuclide deposits. 


27027 (EUR-13131) Consequences of depressurization re- 
lease of the Lingen reactor containment. Harbecke, W. 
(Kernkraftwerk Lingen GmbH (DE)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 34p. (in German). 
Contract FJ1D-0032. Source: OSTI; NTIS (US Sales Only). 

After 9 years of operation. the KWL nuclear power plant was 
shut down and brought to the status of SAFE ENCLOSURE (SE). 
In this paper, the main features of the SE and its behaviour in the 
first two years of operation are reported. The main work done in 
this project was to evaluate the controlled and uncontrolled air ex- 
change with the atmosphere and the airborne activity release. 
Measurements were performed with a small off-air system in oper- 
ation and the air exchange without negative pressure in the SE 
was calculated. The activity release itself was found to be very 
small and so was the difference between the figures with and with- 
out negative pressure. Therefore, operation of the SE without 
negative pressure may be acceptable. 


27028 (EUR-13199) Radiation protection research and 
training programme, radiation protection programme revision 
1988-89, post-Chernobyl actions executive summaries. Com- 
mission of the European Communities, Luxembourg (Luxembourg) 
1990. 214p. Source: OSTI; NTIS (US Sales Only). 

The CEC radiation protection research programme has taken 
several important initiatives to address the scientific problems cre- 
ated by the Chernobyl accident. It has defined additional research 
requirements, reoriented some existing research contracts and 
strategically placed some new contracts. It also asked for a revi- 
sion of the current 1985-89 programme to deal with some 
particularly urgent issues: evaluation of data on the transfer of ra- 
dionuclides in the food chain; improvement of reliable long-distance 
atmospheric transport models; radiological aspects of nuclear acci- 
dent scenarios: (a) real-time emergency response systems, (b) the 
RADE-AID system; monitoring and surveillance in accident situa- 
tions; underlying data for derived emergency reference levels; 
improvement of practical countermeasures against nuclear contam- 
ination in the agricultural environment; improvement of practical 
countermeasures against nuclear contamination in the urban envi- 
ronment; improvement of practical countermeasures: preventive 
medication; treatment and biological dosimetry of exposed persons; 
feasibility of studies on health effects due to the reactor accident at 
Chernobyl. This synopsis aims to present, in an easily understand- 
able way, the rationale for and the principal results of the research 
undertaken in this area. As a whole, this research has considerably 
improved Community ability to handle such emergency situations 
and has developed the cohesion of Community science. 
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27029 (EUR-13254) Development of sampling and assay 
methods for WAGR radwaste. Brightman. F.G. (UKAEA Northern 
Research Labs. Windscale, Seascale (UK)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 78p 
Contract Fl1D-0020. Source: OSTI; NTIS (US Sales Only). 

Before radwaste can be consigned to appropriate low and inter- 
mediate level waste disposal facilities, the radioactive inventories 
must be assessed and adequately demonstrated. Methods for 
assay, and codes to calculate the inventory of weak emitters fol- 
lowing measurement of dominant gamma emissions, have been 
developed for achieving such a demonstration. This report, based 
on studies at the Windscale Advanced Gas Cooled Reactor 
(WAGR) covers: (i) methods for cost-effective sampling of steel, 
and for assay of cobalt, nickel, niobium, silver and europium 
therein. (ii) investigations on activities present in WAGR graphite 
(iii) preliminary work on activities in WAGR concrete (iv) develop- 
ment of calculation codes for the estimation of radwaste total 
activity, given a measure of the dominant gamma radiation emis- 
sions from ®°Co, applicable especially to steel radwaste. The 
report shows that adequate sampling and assay methods for char- 
acterising steel radwaste can be defined. and that provision can be 
made for these during WAGR dismantling. It has also become 
clear during the contract period, however, that further investigation 
of graphite and concrete radwaste, especially for weak beta 
emitters, is necessary. Provisions are being made for such investi- 
gations to continue whilst reactor dismantling is taking place. 


27030 (EUR-13274) Comparison of aerosol behaviour 
code results with experimental results obtained with a sodium 
fire in a containment. Lhiaubet, G. (CEA Centre d’Etudes Nucle- 
aires de Fontenay-aux-Roses, 92 (FR). Dept. d'Analyse de Surete). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 36p. Contract ETSN-0022-F. Source: OSTI; NTIS 
(US Sales Only). 

The report outlines the results of a comparison of codes comput- 
ing the behaviour of sodium aerosols in a containment atmosphere 
with experimental results. This comparison was done in two steps: 
(1) calculations prior to the experiment based on the test definition 
data and (2) an experimental result interpretation calculation, 
where the input consisted in operating conditions measured during 
the test. The codes PARDISEKO, AEROSIM, CONTAIN and 
AEROSOLS/B2 were used in the exercise. The post-test calcula- 
tion results indicate a suspended mass concentration value up to 
3.5 times greater than the experimental values, with an identical at- 
tenuation rate over the duration (10 hours) of the test. The code 
comparison was organised in the frame of the CONT (Contain- 
ment) expert group which is a subgroup of the Fast Reactor Safety 
Working Group of the CEC. 


27031 


(HW-44708-Vol.2) Hazards summary report: Pro- 
jects CG-558 and CG-600 reactor plant modifications: Volume 
2. Trumble, R.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 21 Dec 1956. 11 1p. 


Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (HAN-64313). Order Number 
DE91016005. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The scope of projects CG-558 and CG-600, a discussion of re- 
actor hazards, a technical summary of pertinent aspects of reactor 
control and reactor cooling, and a discussion of development pro- 
grams designed to increase efficiency of operation and further 
decrease the hazards are included in Volume 1. Descriptive mate- 
rial supplying background information to support the technical 
summary in Volume 1 is included in this document, Volume 2, as is 
a discussion of the release of fission products and damage to be 
expected under normal and extraordinary conditions. A bibliogra- 
phy for both volumes is included in Volume 2. 12 refs., 38 figs. 


27032 (IAEA-R-5249-F) Application of the source term 
code package to obtain a specific source term for the Laguna 
Verde Nuclear Power Plant: Final report for the period 1 De- 
cember 1989 - 31 March 1991. Souto, F.J. International Atomic 
Energy Agency, Vienna (Austria). Jun 1991. 31p. (In Spanish). 
Sponsored by Comision Nacional de Seguridad Nuclear y Salva- 
guardias, Mexico City (Mexico). Order Number DE91641314. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The main objective of the project was to use the Source Term 
Code Package (STCP) to obtain a specific source term for those 
accident sequences deemed dominant as a result of probabilistic 
safety analyses (PSA) for the Laguna Verde Nuclear Power Plant 
(CNLV). The following programme has been carried out to meet 
this objective: (a) implementation of the STCP. (b) acquisition of 
specific data for CNLV to execute the STCP, and (c) calculations of 
specific source terms for accident sequences at CNLV. The STCP 
has been implemented and validated on CDC 170/815 and CDC 
180/860 main frames as well as on a Micro VAX 3800 system. In 
order to get a plant-specific source term, data on the CNLV includ- 
ing initial core inventory, burn-up, primary containment structures, 
and materials used for the calculations have been obtained. Be- 
cause STCP does not explicitly model containment failure, dry well 
failure in the form of a catastrophic rupture has been assumed. 
One of the most significant sequences from the point of view of 
possible off-site risk is the loss of off-site power with failure of the 
diesel generators and simultaneous loss of high pressure core 
spray and reactor core isolation cooling systems. The probability 
for that event is approximately 4.5 x 10-®. This sequence has 
been analysed in detail and the release fractions of radioisotope 
groups are given in the full report. 18 refs, 4 figs, 3 tabs. 


27033 (IAEA-TECDOC-—600) Numerical indicators of nu- 
clear power plant safety performance: Report of a workshop, 
Vienna, 5-9 September 1988 and a technical committee meet- 
ing, Vienna, 4-8 September 1989. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. 70p. (CONF-8809405-: Con- 
sultants’ meeting on rapid instrumental and separation methods for 
monitoring radionuclides in food and environmental samples, Vi- 
enna (Austria), 5-9 Sep 1988). Order Number DE91641299. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The workshop was attended by representatives from twenty-two 
Member States operating nuclear power plants (NPP). The current 
status of the development and use of numerical indicators of NPP 
safety performance was presented. A consensus on the benefits of 
use of numerica! indicators was reached. The Technical Committee 
Meeting reviewed the progress in the development and use of per- 
formance indicators and identified them as the most appropriate 
ones for international use. The purpose of this document is to sum- 
marize the discussions held and conclusions reached in both 
meetings. Lists of participants and all the papers of both meetings 
are presented. 


27034 (INIS-BR-2492) Probabilistic safety analysis using 
microcomputer. Futuro Filho, F.L.F. (NUCLEN, Rio de Janeiro, RJ 
(Brazil)); Mendes, J.E.S.; Santos, M.J.P. dos. Associacao 
Brasileira de Energia Nuclear, Rio de Janeiro, RJ (Brazil). 1990 
11p. (In Portuguese). (CONF-9004320-: 3. general congress of 
nuclear energy, Rio de Janeiro (Brazil), 22-27 Apr 1990). Order 
Number DE91639089. Source: OSTI; NTIS (US Sales Only); INIS. 

The main steps of execution of a Probabilistic Safety Assess- 
ment (PSA) are presented in this report, as the study of the system 
description, construction of event trees and fault trees, and the cal- 
culation of overall unavailability of the systems. It is also presented 
the use of microcomputer in performing some tasks, highlightning 
the main characteristics of a software to perform adequately the 
job. A sample case of fault tree construction and calculation is pre- 
sented, using the PSAPACK software, distributed by the IAEA 
(International Atomic Energy Agency) for training purpose. (author). 


27035 (INIS-mf-12200) KWL annual report 1990. 
Kernkraftwerk Lingen GmbH (Germany). 1991 21p. (in German). 
Order Number DE91515784. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The containment after decommissioning of the Lingen reactor is 
scheduled for a period of about 25 years. The costs of shutdown, 
demolition, and decontamination and waste management of fuel el- 
ements are covered by financial reserves which amount to 191.9 
million marks. Theoretical and experimental investigations on air- 
drying, ventilation, and corrosion inside will not be continued. 
Suitable parts of the building were made available for the Noell 
company to decontaminate the 5000 tons of Chernobyl powdered 
whey. The personnel of KWL was reduced to 5 members at the 
end of the year under report. (orig.). 
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27036 (INIS-mf-12867. pp. 16.9-16.11) Behaviour of short- 
lived fission products under fuel accident conditions: Chalk 
River studies. Hastings. |.J. (Atomic Energy of Canada Ltd.. Chalk 
River, ON (Canada). Chalk River Nuclear Labs.): Hunt, C.E.L. 
Lipsett, JJ.: Delaney, R.D.; Fehrenbach. PwJ.: Larson, L.L. 
Spencer. R.C. Canadian Nuclear Society. Toronto. ON (Canada) 
1985. 375p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS 

Published in summary form only. FUEL ELEMENT FAILURE 
fission product release; BLOWDOWN: CANDU TYPE REACTORS; 
DRYOUT; OXIDATION; URANIUM DIOXIDE 


27037 (INIS-mf—12867, pp. 9.11-9.16) Source terms for 
emergency planning in Ontario. Brown, R.A. (Ontario Hydro, 
Toronto, ON (Canada)); Fluke, R.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
reactor accidents; REACTOR ACCIDENTS/source terms; EMER- 
GENCY PLANS; ONTARIO 


27038 (INIS-mf-12868(v.1,2), pp. 25-51) The development 
and benchmarking of integral thermal-hydraulics codes. Henry, 
R.E. (Fauske and Associates, Inc., Burr Ridge, IL (USA)). Cana- 
dian Nuclear Society, Toronto, ON (Canada): American Nuclear 
Society, Chicago, IL (United States). Oct 1986. 950p. (CONF- 
861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OST!; NTIS (US Sales Only); INIS. 

Nuclear power plants are complex and highly interrelated sys- 
tems. To assess the response of such plants to anticipated 
transients, design basis events, and beyond design basis condi- 
tions requires integral analysis codes. Since the various processes 
controlling the reactor response are themselves complex and inter- 
dependent, it is extremely important that both individual models 
and their integrated response be compared to pertinent experimen- 
tal results. Only through such benchmarking and documentation of 
the results can the user be given the necessary confidence level in 
the analytical model as well as an appreciation of the uncertainties 
associated with the individual models. Severe accident analysis 
codes are used as an example of how development and bench- 
marking should be carried out and recorded to provide the needed 
information for the user. 


27039 (INIS-mf—12868(v.1,2), pp. 75-95) CATHENA simula- 
tion of thermosiphoning in a pressurized-water test facility. 
Mallory, J.P. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Ingham, 
P.J. Canadian Nuclear Society, Toronto, ON (Canada); American 
Nuclear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Under some postulated accident conditions, decay heat is re- 
moved from a reactor core by two-phase natural circulation or 
‘thermosiphoning’ of the primary coolant. To assess the ability of 
the computer code CATHENA (Canadian Algorithm for Thermalhy- 
draulics Network Analysis, formerly ATHENA) to predict such 
events, simulations were performed of thermosiphoning tests con- 
ducted in the RD-14 facility at the Whiteshell Nuclear Research 
Establishment. Predictions for three test conditions are presented. 
In general, CATHENA predictions agree well with the observed re- 
sults. Non-oscillating two-phase thermosiphoning and the onset of 
oscillatory flow are well predicted. Channel heater temperatures 
are also well predicted. The periods and amplitudes of oscillatory 
flows were not always well predicted, but it is thought that a more 


detailed representation of the steam generators will correct this 
problem 


27040 (INIS-mf—12870. pp. 11.1-11.6) Research into fuel be- 
haviour in accidents. Notley, MJ. (Atomic Energy of Canada Ltd.. 
Chalk River. ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society. Toronto. ON (Canada). 1985. 693p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference. Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI: NTIS (US 
Sales Only): INIS 

The Canadian program of research into the behaviour of CANDU 
fuel under abnormal conditions is reviewed. The program objective 
is to develop physically-based computer models and verify them 
against experimental data. Performance in low-temperature acci- 
dents (below about 1500 kelvin) should be well established by 
1988; by 1990 the consequences of severe fuel damage conditions 
should be quantified 


27041 (INIS-mf—-12870, pp. 11.7-11.13) Failure criteria for 
zircaloy-sheathed fuel elements under LOCA conditions. 
Walsworth, J.A. (Atomic Energy of Canada Ltd.. Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Sills, H.E.; Sagat, S. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI:; 
NTIS (US Sales Only); INIS 

During a loss-of-coolant accident (LOCA), several factors can 
have a significant affect on the performance (sheath deformation 
and failure) of CANDU fuel: the amount of Zircaloy oxidation; the 
variety of metallurgical structures of differing mechanical properties, 
ranging from as-received to beta-annealed Zircaloy, that exist on 
the fuel sheath; attachment of spacer and bearing pads onto the 
sheath by a beryllium-braze process; circumferential temperature 
gradients; and the amount of stored energy deposited into the fuel. 
New fuel element failure criteria are proposed which are based on 
the above physical processes. A comprehensive database of over 
200 laboratory tests on empty Zircaloy fuel sheaths and six in- 
reactor tests on CANDU-type fuel elements has been assembied 
for the purpose of assessing these failure criteria. Comparisons are 
presented between the simple 5% sheath strain to failure criterion, 
which has been used in safety analysis for CANDU reactor licenc- 
ing requirements, and the physically based failure criteria. 


27042 (INIS-mf-12870, pp. 11.14-11.19) In-reactor LOCA 
tests of zircaloy-sheathed UO, fuel at Chalk River. Fehrenbach, 
P.J. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Walsworth, J.A.; Delaney, R.D.; 
Spencer, R.C.; Chase, W.R. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the Canadian 
Nuciear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Two in-reactor LOCA tests have been completed at Chalk River 
Nuclear Laboratories (CRNL) as part of a program to provide a 
well-characterized database against which transient fuel behaviour 
codes can be assessed. Maximum fuel sheath heat-up rates were 
80 degrees Celsius/s to a maximum temperature of 971 degrees 
Celsius. Fuel heat-up rates were in the range of 10 to 50 degrees 
Celsius/s to a maximum central fuel temperature of about 2250 de- 
grees Celsius. The tests were terminated with a cold water 
quench. On-line measurements, post-test strain measurements, 
and metallographic analyses are reported. Maximum sheath strains 
were less than 5% and the fuel elements survived the LOCA tran- 
sients without failure. 


27043 (INIS-mf-12870, pp. 11.20-11.27) A LOCA blowdown 
test for CANDU fuel elements. Kohn, E. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Fehrenbach, P.J.; Hardy, D.G.; Lau, J.H.K.; Archinoff, GH. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
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Society and 25. annual conference. Ottawa (Canada). 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DES1639723. Source: OSTI: 
NTIS (US Sales Only): INIS 

Four elements of 37-element CANDU fuel bundle design were 
tested under conditions simulative of the blowdown of a large 
break loss of coolant accident (LOCA) in a CANDU reactor. The 
purpose of the test was to provide in-reactor confirmation of our 
current understanding of fuel behaviour under loss-of-coolant 
accident blowdown conditions. The test also provided data for com- 
parison with predictions made with the steady state and transient 
fuel element performance codes ELESIM and ELOCA. A test re- 
quirement was to have key components of a LOCA transient. 
namely, a large depressurization rate of the hot coolant. a simulta- 
neous power increase before decreasing to decay values (a power 
pulse), and real fuel elements under full power initial conditions. 
The test was successfully completed at the Idaho National Engi- 
neering Laboratory (INEL) in the Power Burst Facility reactor 
(PBF). This paper describes the experimental results of the test. 


27044 (INIS-mf—12870, pp. 11.28-11.35) Comparisons be- 
tween ELOCA code calculations and CANDU fuel behaviour 
under LOCA conditions. Walsworth, J.A. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Fehrenbach, P.J.; Spencer, R.C. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Six CANDU type fuel elements (Zircaloy-sheathed, UO. fuel) 
have been subjected in three in-reactor experiments to transient 
conditions similar to a large break loss-of-coolant accident (LOCA) 
in a CANDU reactor to maximum sheath temperatures of about 
1273 K. Two of these experiments involved single fuel elements 
and were conducted at Chalk River Nuclear Laboratories in the 
X02 loop of the NRX reactor. The remaining four elements experi- 
ence a single transient in the Power Burst Facility at Idaho 
National Engineering Laboratory. Comparisons are presented be- 
tween data from these three experiments and calculations by 
ELOCA, a computer code for fuel performance during transient 
conditions. Several parameters were considered, including fuel 
sheath strain, internal element gas pressure, the mechanisms and 
timing of fuel element failure, fuel centreline temperature, sheath 
microstructure, and thicknesses of zirconia and oxygen-stabilized 
alpha-Zr layers on the sheaths. ELOCA calculations are shown to 
be in good agreement with the data. 


27045 (INIS-mf—12870, pp. 16.7-16.14) Behaviour of short- 
lived fission products under fuel accident conditions: Chalk 
River studies. Hastings, |.J. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Hunt, C.E.L.; 
Lipsett, J.J.; Delaney, R.D.; Fehrenbach, P.J.; Larson, L.L.; 
Spencer, R.C. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have carried out three in-reactor tests to determine the be- 
haviour of short-lived fission products (Xe,Kr,l) under accident 
conditions. Oxidizing conditions enhanced release by a factor of 
about 4.5. During fuel dryout, there was some release during the 
heat-up stage, but most occurred on rewet, consistent with trans- 
port in cracked fuel. In contrast, maximum release was observed 
during the rapid heat-up stage (less than 30 s) in blowdown tests, 
possibly associated with increased diffusion, grain boundary 
sweeping and microcracking. Despite the significant temperature 
transients (fuel central temperature increasing from 1700 degrees 
Celsius to 2300 degrees Celsius in dryout and blowdown), inte- 
grated releases were only 0.1 - 1% of total fuel inventory. No 
iodines were observed at the spectrometer or on piping down- 
stream of the fuel test section. 
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27046 (INIS-mf—12870. pp. 16.1-16.6) Modelling transient 
fission product release from UO, fuel. Lau. J.H.K. (Ontario Hy- 
dro. Toronto. ON (Canada)): Rance. F. Canadian Nuclear Society. 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference. Ottawa (Canada). 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annua/l conference. Order Number 
DE91639723. Source: OSTI: NTIS (US Sales Only): INIS. 

The dominant fission gas release mechanisms in UO; fuel dur- 
ing a high temperature accident transient may not be different from 
those during normal steady-state operation. Rather. it is the kinet- 
ics of these release mechanisms which may be different during the 
accident transient, primarily as a result of conditions which are 
accident-scenario specific. At Ontario Hydro, a simple but phe- 
nomenological transient release model was developed on this 
basis. It considers diffusion and grain growth as the dominant tran- 
sient release mechanisms. The effects on the release kinetics of 
on-power and off-power conditions, as well as heatup in steam and 
inert atmospheres are accounted for. Comparisons of the model 
predictions to test data indicate good agreement. In this paper. we 
present a brief description of the model. and compare its predic- 
tions to experiments. The implications of the model on the current 
understanding of transient fission gas release behaviour are also 
discussed. 


27047 (INIS-mf-12870, pp. 16.15-16.25) Oxidation of UO, 
and fission product release at 400-1000 degrees Celsius in air. 
McCracken. D.R. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies of the oxidation of UO. pellets in air show two distinct 
types of oxidation with a change in mechanism at 600-700 degrees 
Celsius. At T < 600 degrees Celsius fragmentation accompanies 
the formation of U3;Og while at T > 800 degrees Celsius, rapid 
grain growth occurs. It was observed that /in the first temperature 
region, volatile fission product releases are small, while in the sec- 
ond region, 100% release can be correlated with U3;O0, formation. 
In the first region, only the grain boundary inventory is released 
while in the other, 100% of the Xe, Kr, Ru, Sb, Cs and | are re- 
leased. The Ru, probably as RuOz, reacts rapidly with Zr so that 
little can escape from an element or pressure tube; iodine probably 
as lo, plates out rapidly on steel so that little of this can escape 
from a real system. The releases are small, as it plates out rapidly 
on both Zr and steel. 


27048 (INIS-mf—12870, pp. 16.39-16.45) CANDU fuel defor- 
mation during degraded cooling: Experimental results. Kohn, 
E. (Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Hadaller, G.!.; Sawala, R.M.; Archinoff, G.H.; 
Wadsworth, S.L. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annua! conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A 37-element CANDU fuel bundle as subjected to superheated 
steam from a oxy-hydrogen torch while in a ballooned pressure 
tube and allowed to react until the zirconium water reaction had oc- 
curred. The test bundle was examined for geometry changes and to 
determine whether molten material had formed and how it moved 


27049 (INIS-mf-12870, pp. 16.33-16.38) The interaction and 
dissolution of solid UO, by molten Zircaloy-4 cladding in an 
inert atmosphere or steam. Rosinger, H.E. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Rondeau, R.K.; Demoline, K.; Ross, K.J. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 





The dissolution of solid UOz by molten Zircaloy-4 cladding. and 
structural changes in the UOz matrix. have been investigated at ~ 
2000 degrees Celsius. using internally heated fuel-element simula- 
tors. Tests were carried out in an inert atmosphere or steam. 
Post-test examinations showed that the molten cladding contains 
varying proportions of uranium and oxygen that com from the par- 
tial dissolution of the UOz. In the presence of steam, the external 
cladding surface also reacts to form zirconium oxide, the formation 
of which is a function of heating rate, time and temperature. The 
maximum amount of UO, dissolved by the molten Zircaloy-4 
cladding was 6 vol.% in the inert atmosphere; the typical amount 
was 0.5 to 1 vol.%. In steam, the maximum amount was 0.5 vol.%. 


27050 (INIS-mf—12870, pp. 16.26-16.32) Fuel temperature 
escalation in severe accidents. Akalin, O. (Ontario Hydro, 
Toronto, ON (Canada)); Blahnik, C.; Phan, B.; Rance, F. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

One of the key phenomena observed in severe fuel damage ex- 
periments is the relocation of molten material upon melting of 
Zircaloy cladding. Solid/liquid interfacial forces tend to dominate the 
relocation of molten materials in thin-walled horizontal CANDU fuel, 
rather than gravity in LWR fuel. This paper discusses observed re- 
location patterns in CANDU fuel in view of available data on the 
interfacial properties of molten Zircaloy. Conditions governing the 
various possible relocation modes are identified and a simple mod- 
elling approach is proposed. The effect of melt relocation on the 
exothermic metal/water reaction (MWR) is explored analytically. 


27051 (INIS-mf—12870, pp. 2.1-2.8) Modelling of blast wave 


propagation through the Darlington NGS powerhouse in the 
event of a nearby accidental explosion. Wong, R.C.L. (Ontario 
Hydro, Toronto, ON (Canada)); Monteforte, R.; Skears, J.; Gottlieb, 


J.J. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403—-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The propagation of a blast wave inside the Darlington Nuclear 
Generating Station NGS powerhouse following an accidental explo- 
sion at a nearby railway line has been studied numerically using 
two different computer codes. Pressurization of the building interior 
at various locations in the powerhouse are computed with an On- 
tario Hydro in-house finite-difference containment code called 
PATRIC, and in one benchmark case with an Institute for 
Aerospace Studies code based on the random-choice method, 
both of which solve unsteady one-dimensional flow problems. 
Some pertinent results of both codes are presented, and they are 
also shown to be in good agreement. 


27052 (INIS-mf-12870, pp. 9.27-9.33) Source terms for 
emergency planning in Ontario. Brown, R.A. (Ontario Hydro, 
Toronto, ON (Canada)); Fluke, R.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403-—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 
Following a severe reactor accident, it is estimated that it would 
take about four hours to initiate an off-site response action. Deci- 
sions to implement such actions are based on predictions of the 
source term. During the first few hours, such predictions must be 
based on calculations, until reliable measurements can be ob- 
tained, and an emergency response is developed on this basis. 
The use of overly conservative assumptions, such as those used 
for licencing assessments, results in over predictions of the source 
term to such an extent that they may lead to inappropriate emer- 
gency responses, the risk of which may exceed the radiation risk. 
This paper discusses recent developments in the source term area 
and advocates the use of more realistic models and assumptions 
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for source term predictions as input to emergency planning in the 
Province of Ontario. 


27053 (INIS-mf-12887) National conference "Fire safety of 
nuclear power plants”: Conference proceedings. Vyskumny Us- 
tav Energeticky, Bratislava (Czechoslovakia); Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Dec 
1990 137p. (In Slovak, Czech). (CONF-9010376—: National confer- 
ence on fire safety of nuclear power plants, Pribyslav 
(Czechoslovakia), 9-11 Oct 1990). Order Number DE91639164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain full texts of 17 contributions, out of 
which 14 fall within the INIS subject scope. The conference was di- 
vided into three sections, viz. fire prevention, fire detection and 
suppression, and fire modeling. (Z.M.). 


27054 (INIS-mf—12939) Reactor accident in Chernobyl: Bib- 
liography. Sokalski, A.; Kowalski, A. Power System Computer 
Centre, Warsaw (Poland). Information Dept. Nov 1990 205p. (In 
Polish). Order Number DE91642210. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The bibliography contains 1568 descriptions of papers devoted 
to Chernobylsk accident and recorded in "INIS Atomindex” to 30 
June 1990. The descriptions were taken from "INIS Atomindex” 
and are presented in accordance with volumes of this journal 
(chronology of recording). Therefore all descriptions have numbers 
showing first the number of volume ahd then the number of record. 
The bibliography has at the end the detailed subject index consist- 
ing of 465 main headings and a lot of qualifiers. Some of them are 
descriptors taken from "INIS Atomindex” and some are key words 
taken from natural language. The index is in English as descrip- 
tions in the bibliography. (author). 


27055 (INIS-SU-257, pp. 440-441) Actinides in the near re- 
lease of the chernobyl npp accident. Krivokhatskii, A.S. 
(Radievyj Inst., Leningrad (USSR)); Dubasov, Yu.V.; Smirnova, 
E.A.; Skovorodkin, N.V.; Savonenkov, V.G. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. ACTINIDES/fuel particles; ACTINIDES/graphite; AC- 
TINIDES/radioactive aerosols; CHERNOBYLSK-4 REACTOR/ 
environmental impacts; ACTINIDES; GRAPHITE; CONTAMINA- 
TION; ISOTOPE RATIO; PARTICLE SIZE; RADIOACTIVITY; 
RADIOISOTOPES; REACTOR ACCIDENTS; SOILS 


27056 (INIS-SU-257, pp. 441) Study on the atmospheric 
ion composition at soil contamination with the debris from the 
chernobyl accident. Smirnov, V.V. (Gidrometeorologicheskaya 
Sluzhba, Moscow (USSR)). AN SSSR, Moscow (USSR). 1989. 
46ip. (CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/environmental im- 
pacts; IONS/earth atmosphere; CONTAMINATION; ION MOBILITY; 
IONS; LEVELS; RADIOACTIVE EFFLUENTS; REACTOR ACCI- 
DENTS; SOILS; SURFACE AIR 


27057 (INIS-SU-260, pp. 1190-1191) Effect of improvement 
of natural mowing and pastures on radionuclide migration in 
the system of soil-plant. Il'in, M.|.; Perepelyatnikov, G.P. AN 
SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 134/radionuclide migration; CE- 
SIUM 137/radionuclide migration; RADIONUCLIDE MIGRATION/ 
pastures; RADIONUCLIDE MIGRATION/response modifying fac- 
tors; REACTOR ACCIDENTS/chernobylsk-4 reactor; GRAMINEAE; 
RADIOECOLOGICAL CONCENTRATION; PASTURES; SOILS 


27058 (INIS-SU-260, pp. 1203-1204) Peculiarities of radia- 
tion and physico-chemical characteristics of radioactive fallout 
formed as a result of Chernobylsk accident. Loshchilov, N.A.; 
Kurinnyj, V.D.; Kashparov, V.A.; Mikhaehlyan, A.J. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
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All-Union radiobiological conference. Moscow (USSR). 21-27 Aug 
1989). In 7. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI: NTIS (US 
Sales Only); INIS 

Short note. CHERNOBYLSK-4 REACTOR’/reactor accidents; EN- 
VIRONMENT/radiation monitoring: RADIOACTIVE AEROSOLS: 
environment; ATMOSPHERIC PRECIPITATIONS; CESIUM 134; 
CESIUM 137; ENVIRONMENT; FALLOUT; STRONTIUM 90; SUR- 
FACE CONTAMINATION 


27059 (IWGFR-78) Proceedings of the specialists’ meeting 
on steam generator failure and failure propagation experience, 
held in Aix-en Provence, France, 26-28 September 1990. 
Maupre, J.P. (ed.) (CEA Centre d'Etudes Nucleaires de 
Cadarache, 13-Saint-Paul-lez-Durance (France). Direction des Re- 
acteurs Nucleaires). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Fast Reactors. Sep 1990. 
265p. (CONF-9009413-: Specialists’ meeting on steam generator 
failure and failure propagation experience, Aix-en-Provence 
(France), 26-28 Sep 1990). Order Number DE91641349. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 35 participants, representing 7 Member States and one In- 
ternational Organization discussed recent investigations on leak 
development and propagation in LMFBR steam generators. The 
meeting was divided into three technical sessions: review of 
national status on studies of failure propagation (8 papers); propa- 
gation experience on reactor steam generators (4 papers); studies 
of failure propagation: codes, hydrogen detection, tests (11 pa- 
pers). A separate abstract was prepared for each of these papers. 


27060 (IWGFR-78, pp. 36-46) EFR-600 MW Straight Tube 
Steam Generator, the strategy towards the definition of a 
design basis accident. Dumm, K. (comp.) (Internationale Atom- 
reaktorbau GmbH (INTERATOM), Bergisch Gladbach (Germany, 
F.R.)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. Sep 1990. (CONF- 
9009413-: Specialists’ meeting on steam generator failure and 
failure propagation experience, Aix-en-Provence (France), 26-28 
Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the European Fast Reactor-Associates 
strategy towards a new definition of design basis accident for Euro- 
pean Fast Reactor steam generators in connection with revealing a 
new type of failure propagation: tube burst due to overheating by 
the reaction heat and the internal water/steam pressure. Both a 
probabilistic and a deterministic approach are under consideration. 
8 figs, 3 tabs. 


27061 (IWGFR-78, pp. 81-98) The experimental and engi- 
neering programmes to support the PFR Safety Case following 
the Superheater 2 under sodium leak: In particular, large scale 
experiments in the Super Noah Rig at Dounreay. Currie, R. 
(AEA Technology, Dounreay (UK)); Henderson, J.D.C. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Sep 1990. (CONF-9009413-: Specialists’ 
meeting on steam generator failure and failure propagation experi- 
ence, Aix-en-Provence (France), 26-28 Sep 1990). In Proceedings 
of the specialists’ meeting on steam generator failure and failure 
propagation experience, held in Aix-en Provence, France, 26-28 
September 1990. 265p. Order Number DE91641349. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The original safety Case for the Prototype Fast Reactor (PFR) at 
Dounreay was based on the Double-ended-guillotine failure 
(DEGF) of one tube followed by six more DEGFs spread out at 3s 
intervals. Because the DEGF flowrate in the’ Evaporator units was 
considerably greater than those for the Superheater and Reheater 
units, pressure loading predictions were based on a leak incident 
in the Evaporator. As data became available from sodium-water re- 
action experiments, this Design Basis Accident (DBA) was revised 
to be the failure of a single tube (1DEGF). Pressure loadings for 
the plant were still based on the Evaporator. The plant was, how- 
ever, designed against the original DBA of 1+6 DEGFs. The under 
sodium leak in Superheater 2, in which a total of 40 DEGFs oc- 
curred in a short period of time, cast doubt on the choice of DBA 
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for PFR and it was obvious that multiple tube failure incidents had 
to be considered. A revised Safety Case for PFR was constructed 
based on an event tree and is presented in this paper. Also, in this 
paper the engineering work carried out on the plant in order to re- 
duce the frequency of occurrence of multiple tube failures and the 
R and D programme initiated to remove unnecessary pessimism 
from the postulated multiple tube failure incidents are described. 
(author). 2 refs, 16 figs, 1 tab. 


27062 (IWGFR-78, pp. 217-222) Detection systems of SG 
tube failure in Monju to limit failure within design basis leak. 
Wachi, E. (Power Reactor and Nuclear Fuel Development Corp. 
(Japan)); Inoue, T. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Fast Reactors. Sep 1990. 
(CONF-9009413-: Specialists’ meeting on steam generator failure 
and failure propagation experience, Aix-en-Provence (France), 26- 
28 Sep 1990). In Proceedings of the specialists’ meeting on steam 
generator failure and failure propagation experience. held in Aix-en 
Provence, France, 26-28 September 1990. 265p. Order Number 
DE91641349. Source: OSTI; NTIS (US Sales Only); INIS. 

The Japanese prototype FBR, Monju has several leak detection 
systems of tube failures in the steam generators. The hydrogen 
detection system covers small leaks. The cover gas pressure 
gauge on the evaporator covers intermediate leaks. The detection 
system of SG rupture disk burst covers large leaks. In case of 
small leaks detected, the Monju plant becomes tripped by manu- 
ally. In case of intermediate or large leaks detected, it becomes 
tripped by automatically. In all cases, the water and steam in the 
failed SG in dumped and then nitrogen gas Is purged into it. As a 
result, sodium-water reaction caused by any leak rate could be ter- 
minated successfully within the DBA. (author). 2 refs, 2 figs, 1 tab. 


27063 (JAERI-M—91-053) Study on air ingress with a 
primary pipe rupture accident: Experimental and numerical re- 
sults. Takeda, Tetsuaki (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Hishida, 
Makoto. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1991. 52p. (In Japanese). Order Number DE91522045. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A primary pipe rupture accident is one of the design-base acci- 
dents of a High Temperature Engineering Test Reactor (HTTR), 
which is being developed at JAERI. When the primary pipe rup- 
tures, air is expected to enter into the reactor core from the breach 
by molecular diffusion and natural convection. In order to investi- 
gate the air ingress process during the early stage of the primary 
pipe rupture accident, experimental and analytical studies are per- 
formed on the conjugate phenomenon of the transient molecular 
diffusion and natural convection of the two component gas 
mixtures in a test model simulating simply the reactor. One- 
dimensional flow net work model is employed to analyze the air 
transportation in the test model simulating the reactor. The calcu- 
lated results agree well with the experimental ones on the 
concentration change of gas species and the initiation time of the 
natural circulation of pure air. (author). 


27064 (JAERI-M—91-076) Feedback control of primary cir- 
culation pump of PIUS-Type reactor. Fujii, Mikiya (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Anoda, Yoshinari; Murata, Hideo; Yonomoto, Taisuke; 
Kukita, Yutaka; Tasaka, Kanji. Japan Atomic Energy Research 
Inst., Tokyo (Japan). May 1991. 40p. (in Japanese). Order Number 
DE91522268. Source: OSTI; NTIS (US Sales Only); INIS. 

In operating the PIUS-Type reactor, it is required to keep station- 
ary density interfaces between the primary loop hot water and the 
poison tank cold, borated water by maintaining pressure balance 
between the primary-loop and the poison-tank. The authors have 
developed a primary circulation pump speed control system and 
tested it in small-scale experiments. This control system regulates 
the pump speed based on measurements of the density lock 
differential pressure which is proportional to the elevation of the in- 
terface in the density lock. This pump speed control facilitated the 
normal plant operation which included core power changes. How- 
ever, the elevation of the density interface indicated oscillatory 
behavior when the pump speed was regulated as a linear function 
of the density lock differential pressure. The mechanism responsi- 
ble for such oscillatory behavior was found to be manometric 





oscillations that could be eliminated by adding a damping term to 
compensate for the mechanical delay of the primary pump speed 
The passive shutdown function of the reactor was retained by set- 
ting an upper limit to the pump speed. This was confirmed in a 
loss-of-feedwater abnormal transient test. (author) 


27065 (LA-UR-91-1979) Criticality accident alarm system. 
Malenfant, R.E. Los Alamos National Lab., NM (United States). 
[1991]. 5p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910993—4:_Inter- 
national conference on nuclear criticality (ICNC) safety. Oxford 
(United Kingdom). 9-13 Sep 1991). Order Number DE91014746. 
Source: OSTI: NTIS: INIS: GPO Dep. 

The American National Standard ANSI/ANS-8.3-1986. Criticality 
Accident Alarm System provides guidance for the establishment 
and maintenance of an alarm system to initiate personnel evacua- 
tion in the event of inadvertent criticality. In addition to identifying 
the physical features of the components of the system, the 
characteristics of accidents of concern are carefully delineated. Un- 
fortunately. this ANS! Standard has led to considerable confusion 
in interpretation. and there is evidence that the “minimum accident 
of concern” may not be appropriate. Furthermore, although in- 
tended as a guide, the provisions of the standard are being 
rigorously applied. sometimes with interpretations that are not con- 
sistent. Although the standard is clear in the use of absorbed dose 
in free air of 20 rad. at least one installation has interpreted the re- 
quirement to apply to dose in soft tissue. The standard is also 
clear in specifying the response to both neutrons and gamma rays. 
An assembly of uranyl fluoride enriched to 5% °9°U was operated 
to simulate a potential accident. The dose, delivered in a free run 
excursion 2 m from the surface of the vessel. was greater than 500 
rad, without ever exceeding a rate of 20 rad/min, which is the set 
point for activating an alarm that meets the standard. The pres- 
ence of an alarm system would not have prevented any of the five 
major accidents in chemical operations nor is it absolutely certain 
that the alarms were solely responsible for reducing personnel ex- 
posures following the accident. Nevertheless, criticality alarm 
systems are now the subject of great effort and expense. 13 refs. 


27066 (NEI-DK-567) Evaluation of the safety research pro- 
gramme 1985-1989 by the Nordic Liaison Committee for 
Atomic Energy. NORD, 1990:15. Marcus, F. (ed.). Nordisk Kon- 
taktorgan for Atomenergispoergsmaal, Risoe (Denmark). Nov 1990 
61p. (In Danish, Swedish, Norwegian Order Number DE91641221. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Joint Nordic research programmes in nuclear safety have been 
conducted since 1977 under the direction of the Nordic Liaison 
Committee for Atomic Energy. Each of these four-year pro- 
grammes is evaluated according to a procedure established by the 
Nordic Committee for Safety Research, NKS. The latest pro- 
gramme covered the period 1985-89 and included items that are of 
interest to countries that have nuclear power plants (Finland and 
Sweden) as well as to countries without (Denmark, Iceland and 
Norway). This last programme has been evaluated in 1990. The 
first area (AKT) deals with phenomena that might occur within the 
reactor containment during accidents. It also deals with potential 
pathways of radioactive material that could be released, as well as 
effects in the environment and possible counter-measures. The 
second area (KAV) investigates several topics related to waste 
management. such as waste arising in Scandinavia from power 
plant operation and decommissioning, and related transportation 
needs. It also deals with the methods used for modelling possible 
leaks from waste repositories and the uncertainty related to such 
calculations. The third area (RAS) deals with risk management - 
how decisions on safety issues are made, and what is the relative 
risk of nuclear activities. It also deals with methods for safety cal- 
culations that are based on a probabilistic approach. In the fourth 
area (MAT), the tendency of materials to develop cracks under 
tough external conditions is examined together with corrosion is- 
sues relevant to nuclear plants. Finally, the fifth area (INF) deals 
with the possibility of using modern information technology to 
support communication and decision making during emergency sit- 
uations at complex industrial plants. (author). 


27067 (NUREG-—0090-Vol.14-No.1) Report on Congress on 
abnormal occurrences: 1st quarter CY91, January—March 
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1991: Volume 14, No. 1. Nuclear Regulatory Commission. Wash- 
ington. DC (United States). Office for Analysis and Evaluation of 
Operational Data. Jun 1991. 17p. Sponsored by Nuclear Reaula- 
tory Commission, Washington, DC (United States). Source: OST] 
NTIS: INIS: GPO 

Section 208 of the energy Reorganization Act of 1974 identifies 
an abnormal occurrence as an unscheduled incident or event that 
the Nuclear Regulatory Commission determines to be significant 
from the standpoint of public health or safety and requires a quar- 
terly report of such events to be made to Congress. This report 
covers the period from January 1 through March 31. 1991. The re- 
port discusses six abnormal occurrences. none of which involved a 
nuclear power plant. Five of the events occurred at NRC-licensed 
facilities: one involved a significant degradation of plant safety at a 
nuclear fuel cycle facility. one involved a medical diagnostic 
misadministration. and three involved medical therapy misadminis- 
trations. An Agreement State (Arizona) reported one abnormal 
occurrence that involved medical therapy misadministrations. 


27068 (NUREG—0837-Vol.11-No.1) NRC TLD direct radiation 
monitoring network: Progress report, January—March 1991: 
Volume 11, No. 1. Struckmeyer, R.. McNamara, N. Nuclear Regu- 
latory Commission, King of Prussia, PA (United States). Region |. 
Jul 1991. 234p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 
The US Nuclear Regulatory Commission (NRC) Direct Radiation 
Monitoring Network is operated by the NRC in cooperation with 
participating states to provide continuous measurement of the am- 
bient radiation levels around licensed NRC facilities, primarily 
power reactors. Ambient radiation levels result from naturally oc- 
curring radionuclides present in the soil, cosmic radiation 
constantly bombarding the earth from outer space, and the contri- 
bution, if any, from the monitored facilities and other man-made 
sources. The Network is intended to measure radiation levels dur- 
ing routine facility operations and to establish background radiation 
levels used to assess the radiological impact of an unusual condi- 
tion, such as an accident. This report presents the radiation levels 
measured around all facilities in the Network for the first quarter of 
1991. A complete listing of the site facilities monitored is included. 
All radiation measurements are made using small, passive detec- 
tors called thermoluminescent dosimeters (TLDs), which provide a 
quantitative measurement of the radiation levels in the area in 
which they are placed. The radiation levels are presented as gross 
and net exposures. Maps indicting the measured doses around a 
site are presented in this report. Due to the constraints of digitizing 
the entire monitoring area onto the limited space on the map, some 
TLD data are not included. This report is one of a continuing series 
of technical reports covering the results and experiences of the op- 
eration of the NRC TLD Direct Radiation Monitoring Network. 


27069 (NUREG-0933) A prioritization of generic safety is- 
sues: Main report and Supplements 1-12. Emrit, R.; Riggs, R.; 
Milstead, W.; Pittman, J. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Safety Issue Resolution. Jul 
1991. 1506p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report presents the priority rankings for generic safety is- 
sues and related to nuclear power plants. The purpose of these 
rankings is to assist in the timely and efficient allocation of NRC re- 
sources for the resolution of those safety issues that have a 
significant potential for reducing risk. The report focuses on the pri- 
oritization of generic safety issues. Issues primarily concerned with 
the licensing process or environmental protection and not directly 
related to safety have been excluded from prioritization. The priori- 
tized issues include: TMI Action Plan items under development; 
previously proposed issues covered by Task Action Plans, except 
issues designated as Un-resolved Safety Issues (USIs) which had 
already been assigned high priority; and newly-proposed issues. 
Future supplements to this report will include the prioritization of 
additional issues. The safety priority rankings are High, Medium, 
Low, and Drop and have been assigned on the basis of risk signifi- 
cance estimates, the ratio of risk to costs and other impacts 
estimated to result if resolutions of the safety issues were imple- 
mented, and the consideration of uncertainties and other 
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quantitative or qualitative factors. To the extent practical. estimates 
are quantitative. 1310 refs 


27070 (NUREG—1272-Vol.5-No.1} Office for Analysis and 
Evaluation of Operational Data 1990 annual report: Volume 5. 
No. 1, Power reactors. Nuciear Regulatory Commission. Washing- 
ton. DC (United States). Office for Analysis and Evaluation of 
Operational Data. Ju! 1991. 239p. Sponsored by Nuclear Regula- 
tory Commission. Washington. DC (United States). Source: OST! 
NTIS: INIS: GPO 

The annual report of the US Nuclear Regulatory Commission's 
Office for Analysis and Evaluation of Operational Data (AEOD) is 
devoted to the activities performed during 1990. The report is pub- 
lished in two separate parts. This document NUREG-1272. Vol. 5. 
No. 1, covers power reactors and presents an overview of the op- 
erating experience of the nuclear power industry from the NRC 
perspective, including comments about the trends of some key per- 
formance measures. The report also includes the principal findings 
and issues identified in AEOD studies over the past year and sum- 
marizes information from such sources as licensee event reports, 
diagnostic evaluations. and reports to the NRC's Operations Cen- 
ter. NUREG-1272, Vol.5, No. 2. covers nonreactors and presents a 
review of the events and concerns during 1990 associated with the 
use of licensed material in nonreactor applications, such as per- 
sonnel overexposures and medical misadministrations. The reports 
contain a discussion of the Incident Investigation Team program 
and summarize the Incident Investigation Team and Augmented In- 
spection Team reports for that group of licensees. Each volume 
contains a list of the AEOD reports issued for 1980 through 1990. 
9 figs.. 8 tabs. 


27071 (NUREG—1307-Rev.2) Report on waste burial 
charges: Escalation of decommissioning waste disposal costs 
at low-level waste burial facilities: Revision 2. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Regulatory Applications. Jul 1991. 57p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

One of the requirements placed upon nuclear power reactor li- 
censees by the US Nuclear Regulatory Commission (NRC) is for 
the licensees to periodically adjust the estimate of the cost of de- 
commissioning their plants, in dollars of the current year, as part of 
the process to provide reasonable assurance that adequate funds 
for decommissioning will be available when needed. This report, 
which is scheduled to be revised annually, contains the develop- 
ment of a formula for escalating decommissioning cost estimates 
that is acceptable to the NRC. The sources of information to be 
used in the escalation formula are identified, and the values devel- 
oped for the escalation of radioactive waste burial costs, by site 
and by year, are given. The licensees may use the formula, the co- 
efficients, and the burial escalation factors from this report in their 
escalation analyses, or they may use an escalation rate at least 
equal to the escalation approach presented herein. This second re- 
vision of NUREG-1307 contains corrected spreadsheets on the 
disposal costs for the reference PWR and the reference BWR and 
the ratios of disposal costs at the Washington, Nevada, and South 
Carolina sites for the years 1986 and 1988, superseding the values 
given in the October 1989 issue of this report. In addition, spread- 
sheets on the disposal costs for the reference reactors and ratios 
of disposal costs at the three burial sites for the year 1991 are pro- 
vided. 5 rets., 2 tabs. 


27072 (NUREG—1443) Safety evaluation report related to 
the full-term operating license for San Onofre Nuclear Gener- 
ating Station, Unit 1 (Docket No. 50-206). Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Reactor Pro- 
jects Ill, IV, V and Special Projects. Jul 1991. 41p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

The safety evaluation report for the full-term operating license 
application filed by the Southern California Edison Company and 
the San Diego Gas and Electric Company has been prepared by 
the Office of Nuclear Reactor Regulation of the US Nuclear Regu- 
latory Commission. The facility is located in San Diego County, 
California. The staff has evaluated the issues related to the conver- 
sion of the provisional operating license to a full-term operating 
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license and concluded that the facility can continue to be operated 
without endangering the health and safety of the public following 
the license conversion. 43 rets.. 3 fias.. 3 tabs 


27073 (NUREG/CP-0037. pp. 2.27-2.50) Prediction of the 
failure stress from Japanese carbon steel pipe fracture experi- 
ments. Kashima. K.: Matsubara. M.: Miura, N. Nuclear Regulatory 
Commission. Washington. DC (United States). Office of Nuclear 
Regulatory Research. Feb 1991. (CONF-900617—Pt.1: 1990 pres- 
sure vessels and piping conference, Nashville. TN (United States), 
17-21 Jun 1990). In Proceedings of the seminar on assessment of 
fracture prediction technology: Piping ano pressure vessels. 329p. 
Source: OST: NTIS: INIS; GPO. 

Extensive research programs on leak-before-break have been 
organized and are in progress in many countries to evaluate struc- 
tural integrity of nuclear piping systems. This paper describes the 
prediction of failure loads of Japanese carbon steel pipes. Three 
analytical approaches, three-dimensional finite element method, 
two-criteria approach and Japanese G-factor approach, were ap- 
plied to estimate the failure loads of circumferentially cracked pipes 
under bending load. Analytical solutions were compared with the 
results from the fracture tests of 6-inch and 30-inch diameter pipes. 
Good agreement was obtained between the fracture loads from the 
pipe tests and the predictions by the finite element method and 
two-criteria approach. The G-factor approach predicted a conserva- 
tive failure load. The finite element analysis showed a higher 
J-integral resistance in large-diameter pipe than the compact ten- 
sion specimens. From the analytical results, it was found that 
plastic collapse was a dominant fracture criterion in both 6-inch 
and 30-inch diameter Japanese carbon steel! pipes. 


27074 (NUREG/CP-0037, pp. 2.3-2.26) Comparisons be- 
tween finite-element analysis predictions and pipe fracture 
experiments. Brust, F.W.; Ahmad, J.; Brickstad, B.; Faidy, C.; 
Gilles, P. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research. Feb 1991. (CONF- 
900617-Pt.1: 1990 pressure vessels and piping conference, 
Nashville, TN (United States), 17-21 Jun 1990). In Proceedings of 
the seminar on assessment of fracture prediction technology: Pip- 
ing and pressure vessels. 329p. Source: OSTI; NTIS; INIS; GPO. 

This paper presents the results of ten finite-element analyses of 
cracked pipe subjected to bending loads compared to the corre- 
sponding experimental results produced from full-scale tests. As 
part of the presentation, detailed results from two international 
round-robin problems are presented. In all, nine through-wall 
cracked pipe and one surface cracked pipe is considered. The 
cracked pipe includes stainless, carbon, and welded pipe. Most of 
the experimental results were developed during the course of the 
US Nuclear Regulatory Commission's degraded piping program for 
light water reactor primary coolant circuit and pressure vessel leak- 
before-break studies. 


27075 (NUREG/CP--0037, pp. 2.51-2.68) Predictions of fail 
ure for some of the international pipe tests using the R6 
method. Darlaston, B.J. (Nuclear Electric, Berkeley (England)); 
Bhandari, S. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research. Feb 1991. 
(CONF-900617—Pt.1: 1990 pressure vessels and piping confer- 
ence, Nashville, TN (United States), 17-21 Jun 1990). In 
Proceedings of the seminar on assessment of fracture prediction 
technology: Piping and pressure vessels. 329p. Source: OSTI; 
NTIS; INIS; GPO. 

The use of state-of-the-art analysis methods to predict the be- 
havior of large scale fracture experiments has identified some 
significant discrepancies. The same methods are used for assess- 
ing the integrity of structures and may be giving rise to similar 
discrepancies which need to be examined. This paper focuses on 
the application to piping of the assessment method developed in 
the United Kingdom known as R6. The examples chosen corre- 
spond to some specific piping experiments covering cases where 
failure is governed by both toughness as well as plastic instability. 
Most of the tests chosen were conducted in the Degraded Piping 
Program Phase 2 of the US Nuclear Regulatory Commission, in 
which about 70 tests were performed. Pipes with surface cracks as 
well as pipes with circumferential cracks were tested under three 
types of loading conditions; bending moment alone, pressure alone 





and combined bending and pressure. Two types of material were 
used in the program, carbon steel and austenitic steel, some of 
which contained welds. Results have also been obtained on liquid 
metal fast breeder reactor piping in a collaborative program be- 
tween Interatomi (FRG) and EDF and Novatome, a Division of 
Framatome. The data concerned initiation and instability behavior 
of circumferentially through-cracked pipes. These tests were made 
on large austenitic pipes with material properties quite different 
from those of the usual light water reactor piping. Cracks were 
located either in the base material, in the weld metal or in the heat- 
affected-zone. The pipes were subjected to bending only. In this 
paper the results of the R6 assessments are compared with the 
experimental data in terms of initiation and maximum load. A sta- 
tistical treatment has been used to assess the significance of the 
discrepancy between the theoretical and experimental results. 


27076 (NUREG/CP-0037, pp. 2.69-2.147) Summary of the 
status of pipe fracture predictions. Wilkowski, G.M. (Battelle, 
Columbus, OH (USA)). Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research. 
Feb 1991. (CONF-900617—Pt.1: 1990 pressure vessels and piping 
conference, Nashville, TN (United States), 17-21 Jun 1990). In 
Proceedings of the seminar on assessment of fracture prediction 
technology: Piping and pressure vessels. 329p. Source: OSTI; 
NTIS; INIS; GPO. 

This paper summarizes some of the predictive capabilities for as- 
sessing the fracture behavior of cracks in piping such as in the 
cooling systems of commercial light water reactors. The paper con- 
tains five sections: examination of variables in pipe fracture 
analyses, what verifications have been conducted to date, how ac- 
curate are the predictions of pipe fracture experiments analyzed to 
date, some mysteries to date, and importance of what needs to be 
done. Details of the presentation are given in viewgraphs, and the 
main points are summarized. 


27077 (NUREG/CP-—0037, pp. 3.131-3.178) Fracture analysis 
of a thick-walled pressure vessel under pressurized-thermal- 
shock loading (PTSE-2). Bass, B.R. (Oak Ridge National Lab., 
TN (USA)); Keeney-Walker, J.; Bryan, R.H.; Robinson, G.C. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research. Feb 1991. DOE Contract 
AC05-840R21400. (CONF-900617—Pt.1: 1990 pressure vessels 
and piping conference, Nashville, TN (United States), 17-21 Jun 
1990). In Proceedings of the seminar on assessment of fracture 
prediction technology: Piping and pressure vessels. 329p. Source: 
OSTI; NTIS; INIS; GPO. 

Multi-transient pressurized-thermal-shock experiments (PTSEs) 
have been conducted under the NRC-sponsored Heavy-Section 
Steel Technology (HSST) program. The second test (PTSE-2) used 
a 2 1/4 CR-1 Mo steel (SA-387 grade 22) that had been given a 
special heat treatment to yield a low Charpy upper-shelf energy 
level and attendant low tearing resistance. The experiment in- 
cluded two combined thermal and pressure transients that gave 
rise to propagation and arrest of an initially long flaw that extended 
about 10% through the thick wall of the test cylinder. Detailed anal- 
yses of the experiment were performed using finite element 
techniques, an incremental thermo-elastic-plastic constitutive model 
and measured data. Analysis results indicate the material exhibited 
high initiation and crack-arrest toughness values, and the ability to 
inhibit crack propagation by warm prestressing. Cleavage initiation 
and arrest are modeled well by available fracture theories. How- 
ever, calculations of ductile tearing based on resistance curves did 
not consistently predict the observed tearing. 


27078 (NUREG/CP-0037, pp. 3.3-3.35) On the validity of 
fracture assessment methods for flawed large-scale pressure 
vessels. Rintamaa, R. (Technical Research Centre of Finland, 
Helsinki (Finland)); Keinaenen, H.; Talja, H.; Wallin, K. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Feb 1991. (CONF-900617—Pt.1: 
1990 pressure vessels and piping conference, Nashville, TN 
(United States), 17-21 Jun 1990). In Proceedings of the seminar 
on assessment of fracture prediction technology: Piping and pres- 
sure vessels. 329p. Source: OSTI; NTIS; INIS; GPO. 
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Cracking and subsequent catastrophic failure in pressure vessels 
and piping systems has a significant impact on the safety and reli- 
ability of operating process plants, including nuclear and fossil 
fueled power plants. In order to assure the structural integrity of 
pressurized components, reliable knowledge of the relevant mate- 
rial properties must be available. To improve the accuracy and 
validity of experimental and computational fracture assessment 
methods, a four year Nordic research program was initiated 1985. 
The aim of the program was to clarify how catastrophic failure can 
be prevented in pressure vessels and piping systems by develop- 
ing the necessary elastic-plastic fracture mechanics analyses and 
by providing appropriate experimental data for their validation. The 
engineering fracture assessment methods (Battelle's limit load 
method) that were applied gave reliable and conservative esti- 
mates for rupture pressure and leak-before-break considerations in 
case of flawed thin-walled pipes. Fracture behavior of the large 
pressure vessels was simulated more precisely by both elastic- 
plastic and geometrically nonlinear analyses based on the finite 
element method. The calculated strains and stresses from the 
three-dimensional analysis agreed well with the experimental find- 
ings. This project has produced new insights into the structural 
integrity assessment of flawed pressurized components. Deeper 
knowledge of the limitation, accuracy and applicability of different 
fracture assessment methods was obtained. 


27079 (NUREG/CP-0037, pp. 3.37-3.47) Tests on thick sec 
tion steel to determine fracture toughness and a comparison 
with conventional assessment methods. Clayton, A.M. (AEA 
Technology, Risley (England)); Lacey, DwJ.; Leckenby, R.E.; 
Bowdler, R.B.; Johnson, E.R. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search. Feb 1991. (CONF-900617—Pt.1: 1990 pressure vessels 
and piping conference, Nashville, TN (United States), 17-21 Jun 
1990). In Proceedings of the seminar on assessment of fracture 
prediction technology: Piping and pressure vessels. 329p. Source: 
OSTI; NTIS; INIS; GPO. 

A series of tests have been carried out at AEA Technology, Ris- 
ley, to investigate the ductile tearing of cracks under combined 
mechanical and thermal loading such as those experienced in the 
cooling systems of light water reactors and fossil fueled power 
plants. The tests were designed so that the plastic zone created at 
the crack tip was always contained in the ligament of metal ahead 
of the crack. This report covers three tests, one in which only me- 
chanical loading was applied, one in which only thermal shock 
loading was applied, and one in which the mechanical and thermal 
loading were kept in proportion to one another. The tests were car- 
ried out using hollow cylinders of a modified A 508 steel in which 
the mechanical loading was provided in the hoop direction by rotat- 
ing the cylinders about their major axis. 


27080 § (NUREG/CP-0037, pp. 3.48-3.80) Experimental and 
theoretical investigations of crack initiation and crack propa- 
gation in heavy section hollow cylinders under pressurized 
thermal shock loading. Kussmaul, K. (Universitaet Stuttgart (West 
Germany)); Guth, W.; Weber, U. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search. Feb 1991. (CONF-900617—Pt.1: 1990 pressure vessels 
and piping conference, Nashville, TN (United States), 17-21 Jun 
1990). In Proceedings of the seminar on assessment of fracture 
prediction technology: Piping and pressure vessels. 329p. Source: 
OSTI; NTIS; INIS; GPO. 

The integrity of the reactor pressure vessel (RPV) must be guar- 
anteed for all failure and loading conditions which may occur 
during operation and accidents. The impact of a pressurized ther- 
mal shock on postulated cracks is to be considered as one of the 
worst cases. In a loss-of-coolant accident with injection of cooling 
water such loads are to be expected. It was the essential aim of 
these investigations to qualify the knowledge of the temperature 
gradients, of the flow paths in the medium, of the stresses in the 
structure, of the crack loading and of the stable crack growth of the 
RPV-material. A result of that is high thermal stresses in wall areas 
adjacent to the inner surface and great thermal stress gradients in 
the wall. Critical areas for pressurized thermal shock transients are 
particularly cracked zones. Then the secondary thermal stresses 
can considerably increase the loading at the crack tip relative to 
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the primary mechanical stresses resulting from the internal pres- 
sure, on the basis of the cooling process the toughness and the 
fracture toughness of the ferritic material will be reduced. In the 
Federal Republic of Germany extensive thermal shock examina- 
tions are being conducted at a decommissioned superheated 
steam reactor (HDR). Since at this real component the parameter 
variation in a wide spectrum is not possible, especially with regard 
to the material toughness, such parameter variations are being 
conducted at the MPA Stuttgart in connection with the research 
project emergency cooling simulation (NKS). 


27081 (NUREG/CP-0037, pp. 3.81-3.129) Ductile fracture 
analysis of low upper-shelf tearing experiment V-8A. Keeney- 
Walker, J. (Oak Ridge National Lab., TN (USA)); Bass, B.R.; Bryan, 
R.H. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research. Feb 1991. (CONF- 
900617-Pt.1: 1990 pressure vessels and piping conference, 
Nashville, TN (United States), 17-21 Jun 1990). In Proceedings of 
the seminar on assessment of fracture prediction technology: Pip- 
ing and pressure vessels. 329p. Source: OSTI; NTIS; INIS; GPO. 

Tests of several 152-mm-thick vessels have been performed un- 
der the Heavy Section Steel Technology (HSST) Program to study 
the behavior of cracks under stress states similar to those in full- 
scale reactor pressure vessels. The objective of the V-8A test was 
to provide accurate quantitative data concerning the growth of a 
flaw by ductile tearing and the final ductile tearing instability in a 
low upper-shelf toughness weld located in a cylinder of reactor 
vessel steel. The results of the V-8A test were intended to provide 
an experimental basis for judging the accuracy of vessel fracture 
safety analysis procedures for low upper-shelf toughness condi- 
tions. A tearing instability was observed at a pressure of ~139 
MPa (about two times the design pressure). The crack, which was 
initially a fatigued-sharpened notch with an approximately semiellip- 
tical profile (depth: 87.8 mm; length: 280.0 mm). grew in depth 
and length to 101.4 and 453.0 mm, respectively. This paper de- 
scribes post-test stress and fracture mechanics analyses of the 
V-8A experiment based on three-dimensional nonlinear finite ele- 
ment models having improved mesh refinement (compared to 
previously reported analyses).Ductile crack growth and tearing in- 
stability predictions based upon measured Jp-resistance and 
tensile properties are made. Results of analyses for models that in- 
corporate experimentally observed lateral crack tunneling beneath 
the vessel surface agree reasonably well with measured data. 


27082 (NUREG/CP-0105-Vol.1, pp. 1-8) Research in nuclear 
safety and the budget squeeze. Beckjord, E.S. (Nuclear Regula- 
tory Commission, Washington, DC (USA)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222-Vol.1: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves; Generic safety issues resolution; 
Humar/system interface and personne! research: Organization and 
reliability research. 489p. Source: OSTI. 

The Nuclear Regulatory Commission (NRC) research budget for 
this fiscal year of 1990 is in trouble. That should be no surprise to 
anybody: the NRC, along with all other Federal Agencies, must cut 
expenditures and programs. In August the research budget took a 
cut of $20M from $108M to $88M, the lowest amount in more than 
ten years. The Nuciear Safety Research Review Committee, estab- 
lished by the Commission to advise the Director of the Office of 
Research, views the $88M figure as a critical lower limit for re- 
search. In order to accommodate the cut, a number of important 
research tasks took deferrals, such as pressurized thermal shock 
tests #3 and #4 for reactor pressure vessels, seismic occurrence 
studies, and severe accident experiments in core-concrete reac- 
tions and high temperature hydrogen detonation tests, to name a 
few. The brief description of all deferrals is 14 pages long. The net 
effect of these deferrals on safety research is serious delay of 
completion of the products and an increase to the final costs. The 
result is manageable only if the NRC can expect a funding restora- 
tion next year that would enable their completion. The $20M cut, 
however, is not the whole story. At the time of this writing, there is 
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the prospect of an additional cut that would be triggered by the 
Gramm-Rudman-Hollings Balanced Budget Act. Another cut of the 
same size would be devastating to research for these reasons: Of 
the $88M, about $16M is marked for resolving near-term safety 
issues and developing regulations. The remainder of $72M for re- 
search would take most of the cut. Many programs on reactor 
vessel (and piping) integrity, aging, severe accidents, and the new 
initiatives would be affected. The fund of experience would suffer 
much loss, and the cost of recouping and renewal to completion 
would be much greater than shown in current budgets. In short, 
nuclear safety research is on the edge of a cliff. 


27083 (NUREG/CP-—0105-Vol.1, pp. 9-18) Personal views on 
some issues related to nuclear energy. Remick, F.J. (Nuclear 
Regulatory Commission, Washington, DC (USA)). Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1990. (CONF-8910222-Vol.1: 17. water 
reactor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves; Generic safety issues resolution; 
Human/system interface and personnel research; Organization and 
reliability research. 489p. Source: OSTI. 

The author describes the mission and goals of the Nuclear Reg- 
ulatory Commission (NRC). The preeminent mission of the NRC is 
to ensure that the commercial use of nuclear materials in the 
United States is carried out in such a way that the public health 
and safety, the common defense and security, and the environ- 
ment are protected. The United States Congress has given the 
NRC the responsibility of developing appropriate regulations for 
use in licensing the design, construction. operation, and inspection 
of nuclear facilities and other activities that are under its purview. 
To fulfill the congressional mandate, the NRC has certain overall 
goals. The NRC has to: ensure the safe operation of nuclear 
power plants; prepare for future reactor licensing activities; ensure 
adequate safeguards for transportation of radioactive materials; en- 
sure proper management and disposal of high-level and low-level 
nuclear waste and uranium mill tailings; place major emphasis on 
those NRC activities that would contribute significantly to the mis- 
sion of protecting the public health and safety. The Five-Year Plan 
prepared/updated by the NRC helps to assess the progress in 
achieving these goals. The paper discusses the role of the NRC re- 
search in supporting the agency’s mission, human factors research 
initiatives, the role of the industry, and the future of nuclear power. 


27084 (NUREG/CP-0105-Vol.1, pp. 20-26) Nuclear Safety 
Research Review Committee. Todreas, N.E. (Massachusetts inst. 
of Technology, Cambridge (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. (CONF-8910222—Vol.1: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting. Proceed- 
ings: Volume 1, Luncheon and dinner talks; Equipment 
qualification of valves; Generic safety issues resolution; Human/ 
system interface and personnel research; Organization and reliabil- 
ity research. 489p. Source: OSTI. 

The Nuclear Safety Research Review Committee has had a fun- 
damental difficulty because of the atmosphere that has existed 
since it was created. It came into existence at a time of decreasing 
budgets. For any Committee the easiest thing is to tell the Director 
what additional to do. That does not really help him a lot in this at- 
mosphere of reduced budgets which he reviewed for you on 
Monday. Concurrently the research arm of Nuclear Regulatory 
Commission has recognized that the scope of its activity needed to 
be increased rather than decreased. In the last two-and-a-half-year 
period, human factors work was reinstated, radiation and health ef- 
fects investigations were reinvigorated, research in the waste area 
was given significant acceleration. Further, accident management 
came into being, and the NRC finally got back into the TMI-2 area. 
So with all of those activities being added to the program at the 
same time that the research budget was going down, the situation 
has become very strained. What that leads to regarding Committee 
membership is a need for technically competent generalists who 





will be able to sit as the Division Directors come in, as the contrac- 
tors come in, and sort the wheat from the chaff. The Committee 
needs people who are interested in and have a broad perspective 
on what regulatory needs are and specifically how safety research 
activities can contribute to them. The author summarizes the his- 
tory of the Committee, the current status, and plans for the future. 


27085 (NUREG/CP-0105-Vol.1, pp. 39-57) Evaluation of 
check valve monitoring methods. Haynes, H.D. (Oak Ridge Na- 
tional Laboratory, TN (USA)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1990. DOE Contract AC05-840R21400. (CONF-8910222—Vol.1: 
17. water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting. Proceedings: Volume 1, Luncheon and dinner 
talks; Equipment qualification of valves; Generic safety issues 
resolution; Humar/system interface and personne! research; Orga- 
nization and reliability research. 489p. Source: OSTI. 

Check valves are used extensively in nuclear plant safety sys- 
tems and balance-of-plant (BOP) systems. Their failures have 
resulted in significant maintenance efforts and, on occasion, have 
resulted in water hammer, overpressurization of low-pressure sys- 
tems and damage to flow system components. Consequently, in 
recent years check valves have received considerable attention by 
the Nuclear Regulatory Commission (NRC) and the nuclear power 
industry. Oak Ridge National Laboratory (ORNL) is carrying out a 
comprehensive two phase aging assessment of check valves in 
support of the Nuclear Plant Aging Research (NPAR) program. As 
part of the second phase, ORNL is evaluating several developmen- 
tal and/or commercially available check valve diagnostic monitoring 
methods; in particular, those based on measurements of acoustic 
emission, ultrasonics, and magnetic flux. These three methods 
were found to provide different (and complementary) diagnostic 
information. The combination of acoustic emission with either ultra- 
sonic or magnetic flux monitoring yields a monitoring system that 
succeeds in providing sensitivity to detect all major check valve op- 
erating conditions. All three methods are still under development 
and should improve in many respects as a result of further testing 
and evaluation. 


27086 (NUREG/CP-—0105-Vol.1, pp. 77-84) Valve testing for 
UK PWR safety applications. George, P.T. (Central Electricity 
Generating Board, Cheshire (England)); Bryant, S. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1990. (CONF-8910222-Vol.1: 17. water 
reactor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves; Generic safety issues resolution; 
Humar/system interface and personnel research; Organization and 
reliability research. 489p. Source: OSTI. 

The pressurized water reactor (PWR) Project Group of the Cen- 
tral Electricity Generating Board is currently building Sizewell B, the 
first Civil PWR plant in the United Kingdom (UK). The extensive 
program of valve testing carried out in support of the licensing and 
operation of the UK PWR was outlined in a paper to the 1988 Wa- 
ter Reactor Safety meeting. This paper is intended to provide a 
review of the progress made on this program and to discuss some 
of the findings which have a bearing on the Sizewell B safety case. 


27087 (NUREG/CP-0105-Vol.1, pp. 85-105) Overview and 
status of EPRI MOV Test Program. Hosier, J. (Electric Power Re- 
search Institute, Palo Alto, CA (USA)); Damerell, P.; Albers, M. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1990. (CONF-8910222—Vol.1: 17. 
water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting. Proceedings: Volume 1, Luncheon and dinner 
talks; Equipment qualification of valves; Generic safety issues 
resolution; Humar/system interface and personnel research; Orga- 
nization and reliability research. 489p. Source: OSTI. 

An Electric Power Research Institute Motor Operated Valve 
(MOV) Test Program is being developed to assist utilities in 
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demonstrating MOV operability as required by Nuclear Regulatory 
Commission Generic Letter 89-10. The definition of the required 
program has involved evaluating the key factors affecting MOV 
performance and determining the range of MOV types and applica- 
tions in US nuclear power plants. It is found that there are a 
significant number of key factors and that the MOV population is 
large and diverse. Prototype testing of each piece of MOV hard- 
ware may not be desirable, rather, application of test data to 
groups of valves is expected to be the preferred approach. 


27088 (NUREG/CP-0105-Vol.1, pp. 27-37) Improving check 
valve reliability through research regarding degradation of 
valve internals. Kalsi, M.S. (Kalsi Engineering, Inc., Sugar Land, 
TX (USA)); Horst, C.L.; Wang, J.K. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuciear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. (CONF-8910222-Vol.1: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting. Proceed- 
ings: Volume 1, Luncheon and dinner talks: Equipment 
qualification of valves; Generic safety issues resolution; Human/ 
system interface and personnel research; Organization and reliabil- 
ity research. 489p. Source: OSTI. 

Degradation of check valve internal parts during normal operat- 
ing conditions has been responsible for a majority of the check 
valve failures at US nuclear power plants. Even though the actual 
failure rates have been relatively low, failures have been responsi- 
ble for extensive damage to piping systems and have raised 
concerns about the reliability of the safety systems. There has 
been a significant lack of reliable technical data that can be used 
to identify the problem installations and quantify the severity of ex- 
pected degradation. This paper presents a summary of recent 
research performed in the last three years toward development of 
quantitative prediction models to fill this gap. 


27089 (NUREG/CP-0105-Vol.1, pp. 59-76) Results of gate 
valve flow interruption tests in the RWCU line environment. 
DeWall, K.G. (Idaho National Engineering Laboratory, Idaho Falls 
(USA)); Woods, H.W. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
DOE Contract AC07-761D01570. (CONF-8910222-—Vol.1: 17. water 
reactor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves; Generic safety issues resolution; 
Human/system interface and personnel research; Organization and 
reliability research. 489p. Source: OSTI. 

This paper presents the results of the full-scale high-energy flow 
interruption gate valve tests, performed to provide technical 
insights for the United States Nuclear Regulatory Commission (US- 
NRC) effort regarding Generic Issue 87 (GI-87). The research was 
sponsored by the USNRC and conducted by researchers from the 
Idaho National Engineering Laboratory (INEL). Tested were two 6- 
inch, 900-lb class valve assemblies, which represent a significant 
percentage of the reactor water cleanup isolation valves installed in 
plant applications. The valves were initially subjected to the hy- 
draulic and leakage qualification tests defined in ANSI B16.41 and 
then to flow interruption and reopening tests at boiling water reac- 
tor primary system water pressure and temperature conditions with 
downstream pipe break flows. For the two valves tested, results 
show that (a) the disc factor used in current industry motor opera- 
tor sizing equations underpredicts actual valve thrust requirements 
at all high temperature loadings, and for one valve design the 
equations may require an additional term to account for nonlinear 
performance, (b) the thrusts required to close the valves were sen- 
sitive to the fluid temperature, and (c) the results of testing at lower 
pressures, temperatures, and flows cannot be extrapolated to de- 
sign basis pressures, temperatures, and flows for valve designs 
that have not exhibited linear performance behavior during design 
basis prototypical testing. 


27090 (NUREG/CP-0105-Vol.1, pp. 107-138) A systems en- 
gineered approach towards improved safety and performance 
of valves. Knoedler, H.G. (Bechtel-KWU Alliance, Gaithersburg, 
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MD (USA)): Schmidt. M. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research: 
Brookhaven National Lab., Upton, NY (United States). Mar 1990 
(CONF-8910222-Vol.1: 17. water reactor safety information 
meeting, Rockville. MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1. Luncheon and dinner talks: Equipment qualification of 
valves: Generic safety issues resolution: Human/system interface 
and personne! research: Organization and reliability research. 
489p. Source: OSTI. 

Reliable valve operation is critical in order to meet the require- 
ments during normal and abnormal plant conditions. Systems 
Engineering offers a way to consider all relevant parameters of a 
system, its alternatives and test sensitivities. In this paper there- 
fore, the authors examine valve function by applying system 
engineering tools. 


27091 (NUREG/CP-—0105-Vol.1, pp. 171-200) Resolution of 
Generic Issue 115, Enhancement of the Reliability of Westing- 
house Solid-State Protection System. Basdekas. D.L. (Nuclear 
Regulatory Commission, Washington, DC (USA)); Reny, D.A.; 
Mackowiak, D.P.; Davis, M.L. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search: Brookhaven National Lab., Upton. NY (United States). Mar 
1990. DOE Contract AC07-761D01570. (CONF-8910222—Vol.1: 17 
water reactor safety information meeting. Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting. Proceedings: Volume 1, Luncheon and dinner 
talks; Equipment qualification of valves; Generic safety issues 
resolution: Human/system interface and personnel research: Orga- 
nization and reliability research. 489p. Source: OSTI. 

This paper presents the regulatory resolution of Generic Issue 
115, Enhancement of the Reliability of Westinghouse Solid State 
Protection System. Generic Issue 115 addresses the reliability im- 
pact of the Westinghouse Solid State Protection System reactor 
trip function on the frequency of anticipated transients without 
scram (ATWS) events at Westinghouse plants. The regulator y res- 
olution involved a technical evaluation (NUREG/CR-5197) of the 
cost-benefit of potential facility risk reductions due to improvements 
in the reactor trip failure rate. Costs associated with the risk reduc- 
tion were evaluated in the cost-benefit analysis. A regulatory 
analysis (NUREG-1341) of the technical findings formulated the 
basis of a decision rationale from which a recommendation for res- 
olution was developed 


27092 (NUREG/CP-0105-Vol.1, pp. 139-163) Beyond Design 
Basis Accidents in Spent Fuel Pools, Generic Issue 82. Throm, 
E.D. (Nuclear Regulatory Commission, Washington, DC (USA)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab.., 
Upton, NY (United States). Mar 1990. (CONF-8910222-Vol.1: 17. 
water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting. Proceedings: Volume 1, Luncheon and dinner 
talks; Equipment qualification of valves: Generic safety issues 
resolution: Human/system interface and personnel research; Orga- 
nization and reliability research. 489p. Source: OSTI. 

Nuclear reactor plants include storage facilities for the wet stor- 
age of spent fuel assemblies. The safety function of the spent fuel 
pool (SFP) and storage racks is to cool the spent fuel assemblies 
and maintain them in a subcritical array during all credible storage 
conditions and to provide a safe means of loading the assemblies 
into shipping casks. Generic Issue 82 (GI-82) relates to the con- 
cern that for a postulated accident sequence that results in the loss 
of water from a light water reactor spent fuel fuel storage pool, a 
Zircaloy cladding fire could occur and propagate to older stored 
fuel. This issue was identified during hearings concerning SFP 
reracking amendments in the late 1970s when licensees were 
starting to use high-density storage racks. High-density racks are 
used to accommodate the storage of spent fuel in SFPs at reactor 
sites until such time as the Department of Energy (DOE) repository 
is available and spent fuel can be removed from the reactor sites. 
Maintaining a low density storage configuration for recently 
discharged spent fue! would reduce the Zircaloy cladding fire prob- 
ability by an order of magnitude, but at a greater cost for additional 
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onsite storage space. The accident sequences that could result in 
water loss from the SFP. including beyond design basis earth- 
quakes. various types of seal failures and dropped shipping casks, 
and the Zircaloy cladding fire issues have been studied by the 
NRC staff. The results of these studies are provided in NUREG- 
1353, Regulatory Analysis for the Resolution of Generic Issue 82, 
Beyond Design Basis Accidents in Spent Fuel Pools. This paper 
summarizes those studies. 


27093 (NUREG/CP-0105-Vol.1, pp. 165-169) Effects of Fire 
Protection System Actuation on Safety Related Equipment, 
Generic Issue 57. Basdekas, D.L. (Nuclear Regulatory Commis- 
sion. Washington, DC (USA)); Bohn, M.P. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222-Vol.1: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves; Generic safety issues resolution; 
Humarysystem interface and personne! research; Organization and 
reliability research. 489p. Source: OSTI. 

Fire protection system (FPS) actuations which result in adverse 
interactions with plant systems important to safety reduce the avail- 
ability of such systems needed to achieve safe plant shutdown or 
to mitigate postulated accidents. The purpose of this study is to re- 
view relevant operational experience, evaluate the risk associated 
with advertent and inadvertent FPS actuation, evaluate potential 
corrective measures, if any are indicated, and recommend a reso- 
lution of this generic safety issue. A preliminary scoping study 
performed by Sandia National Laboratories indicated that the fre- 
quency of inadvertent FPS actuations is 0.12 events/RY, and 53% 
of such events damaged some plant equipment. The study indi- 
cated that some scenarios could result in core damage frequency 
contributions on the order of 1.0E-6 to 2.0E-4/RY, which empha- 
sized the need for a more rigorous effort to better estimate the risk 
associated with this generic safety issue. The uncertainties associ- 
ated with these calculations because of the lack of sufficient 
information do not allow a closeout at this time. 


27094 (NUREG/CP-0105-Vol.1, pp. 201-223) Gl-113, Dy- 
namic Qualification and Testing of Large Bore Hydraulic 
Snubbers. Ware, A.G. (idaho National Engineering Laboratory, 
Idaho Falls (USA)); Nitzel, M.E.; Page, J.D. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. DOE Contract AC07-761D01570. 
(CONF-8910222—Vol.1: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1, Luncheon and dinner talks; Equipment qualification of 
valves; Generic safety issues resolution; Human/system interface 
and personnel research; Organization and reliability research. 
489p. Source: OSTI. 

The reliability of large bore hydraulic snubbers (LBHSs) is a 
present safety concern in nuclear power plants. LBHSs are used 
primarily to restrain large components such as steam generators 
and reactor coolant pumps during seismic events. Initially there 
were no test machines capable of testing LBHSs for functionality, 
so they were exempted from surveillance testing prior to 1980. 
When LBHSs were later tested, numerous deficiencies, many of 
which would render the LBHSs inoperable, were found. This paper 
describes the Idaho National Engineering Laboratory/US Nuclear 
Regulatory Commission LBHS research program whose objective 
is to assess the need to improve the reliability of LBHSs and to de- 
termine what, if any, requirements should be implemented to 
achieve necessary improvements. The program has assessed the 
current state of LBHSs, including types and locations of snubbers 
in plants, operational and maintenance requirements, current in- 
service inspection tests, and the availability of state-of-the-art 
testing equipment. Operating experience data were summarized to 
determine the modes of snubber failure. A number of recommen- 
dations that could potentially improve LBHS reliability have been 
identified, and a cost/benefit study will be used to rank these rec- 
ommendations in terms of effectiveness. 





27095 (NUREG/CP-0105-Vol.1, pp. 241-252) Preliminary ob- 
servations of gate valve flow interruption tests, Phase 2. 
Steele, R. Jr. (Idaho National Engineering Laboratory, Idaho Falls 
(USA)); DeWall, K.G. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990 
DOE Contract AC07-761D01570. (CONF-8910222—Vol.1: 17. water 
reactor safety information meeting, Rockville. MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks: 
Equipment qualification of valves: Generic safety issues resolution; 
Humar/system interface and personne! research; Organization and 
reliability research. 489p. Source: OSTI. 

This paper presents preliminary observations from the US 
Nuclear Regulatory Commission/idaho National Engineering 
Laboratory Flexible Wedge Gate Valve Qualification and Flow Inter- 
ruption Test Program, Phase 2. The program investigated the 
ability of selected boiling water reactor (BWR) process line valves 
to perform their containment isolation function at high energy pipe 
break conditions and other more normal flow conditions. The fluid 
and valve operating responses were measured to provide informa- 
tion concerning valve and operator performance at various vaive 
loadings so that the information could be used to assess typical 
nuclear industry motor operator sizing equations. Six valves were 
tested, three 6-in. isolation valves representative of those used in 
reactor water cleanup systems in BWRs and three 10-in. isolation 
valves representative of those used in BWR high pressure coolant 
injection (HPCI) steam lines. The concern with these normally open 
isolation valves is whether they will close in the event of a down- 
stream pipe break outside of containment. The results of this 
testing will provide part of the technical insights for NRC efforts re- 
garding Generic Issue 87 (GI-87), Failure of the HPCi Steam Line 
Without Isolation, which includes concerns about the uncertainties 
in gate valve motor operator sizing and torque switch settings for 
these BWR containment isolation valves. As of this writing, the 
Phase 2 test program has just been completed. Preliminary obser- 
vations made in the field confirmed most of the results from the 
Phase 1 test program. All six valves closing in high energy water, 
high energy steam, and high pressure cold water require more 
force to close than would be calculated using the typical variables 
in the standard industry motor operator sizing equations. 


27096 (NUREG/CP-0105-Vol.1, pp. 273-293) Human factors 
survey of advanced instrumentation and controls. Carter, R.J. 
(Oak Ridge National Lab., TN (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. DOE Contract AC05-840R21400. (CONF-8910222- 
Vol.1: 17. water reactor safety information meeting, Rockville, MD 
(United States), 23-25 Oct 1989). In Seventeenth water reactor 
safety information meeting. Proceedings: Volume 1, Luncheon and 
dinner talks; Equipment qualification of valves; Generic safety is- 
sues resolution; Human/system interface and personnel research; 
Organization and reliability research. 489p. Source: OSTI. 

A survey oriented towards identifying the human factors issues in 
regard to the use of advanced instrumentation and controls (| and 
C) in the nuclear industry was conducted. A number of United 
States (US) and Canadian nuclear vendors and utilities were par- 
ticipants in the survey. Human factors items, subsumed under the 
categories of computer-generated displays, controls, organizational 
support, training, and related topics, were discussed. The survey 
found the industry to be concerned about the human factors issues 
related to the implementation of advanced | and C. Fifteen potential 
human factors problems were identified. They include: the need for 
an advanced | and C guideline equivalent to NUREG-0700; a role 
change in the control room from operator to supervisor; information 
overload; adequacy of existing training technology for advanced | 
and C; and operator acceptance and trust. 


27097 (NUREG/CP-—0105-Vol.1, pp. 225-239) Improving the 
reliability of service water systems at nuclear power plants. 
Neitzel, D.A. (Pacific Northwest Laboratory, Richland, WA (USA)); 
Johnson, K.I.; Daling, P.M.; Chang, T.Y. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
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(United States). Mar 1990. (CONF-8910222-Vol.1: 17. water reac- 
tor safety information meeting. Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks: 
Equipment qualification of valves: Generic safety issues resolution; 
Humarvsystem interface and personne! research: Organization and 
reliability research. 489p. Source: OSTI. 

Fouling and clogging of open-cycle water systems is a safety 
concern to the Nuclear Regulatory Commission (NRC) and to 
power generating utilities. This concern resulted from bivalve foul- 
ing in safety-related equipment at nuclear power plants and from 
the potential impact on plant safety and reliability of sediment and 
corrosion fouling. Thus, the NRC established Generic Issue 51 (\m- 
proving the Reliability of Open-Cycle Service Water Systems) and 
initiated a study of surveillance and control programs to minimize 
fouling effects on plant safety. With the completion of the study, 
NRC concluded the issue will be resolved when licensees and ap- 
plicants implement a surveillance and control program including 
continuous chlorination of the service water system, periodic 
inspection of the water intake, flow testing of service water compo- 
nents, and annual sampling for Asiatic clams. The technical findings 
and value/impact analysis for the study are discussed here. 


27098 (NUREG/CP-—0105-Vol.1, pp. 253-260) Overview of 
NRC’s Human Factors Regulatory Research Program. Coftman, 
F.D. Jr. (Nuclear Regulatory Commission, Washington, DC (USA)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab.., 
Upton, NY (United States). Mar 1990. (CONF-8910222-Vol.1: 17. 
water reactor safety information meeting, Rockville. MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting. Proceedings: Volume 1, Luncheon and dinner 
talks; Equipment qualification of valves; Generic safety issues 
resolution; Human/system interface and personnel research; Orga- 
nization and reliability research. 489p. Source: OSTI. 

This paper describes the ongoing and planned (to 1992) Human 
Factors Regulatory Research Program in the Nuclear Regulatory 
Commission Office of Nuclear Regulatory Research (RES). The 
program includes activities on personnel performance mea- 
surement, personnel subsystem, human-systems interfaces, 
organizational factors, and reliability assessment. The purpose of 
human factors research at the NRC is to provide the technical ba- 
sis for supporting regulatory actions taken to ensure nuclear safety. 
The objectives of human factors research are to broaden under- 
standing of human performance and identify the causes of human 
errors, accurately measure human performance for the purpose of 
identifying means for enhancing safer operations and precluding 
critical errors, and develop technical bases for nuclear regulatory 
requirements, recommendations, and guidance. 


27099 (NUREG/CP-0105-Vol.1, pp. 261-271) Improving 
satety through an integrated approach for advanced control 
room development. Haugset, K. (institute for Energy Technology, 
Halden (Norway)); Berg, O.; Foerdestroemmen, N.T.; Kvaiem, J.; 
Nelson, W.R. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.1: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1, Luncheon and dinner talks; Equipment qualification of 
valves; Generic safety issues resolution; Human/system interface 
and personnel research; Organization and reliability research. 
489p. Source: OSTI. 

With the fast development of computer technology, the potential 
exists for improving operational safety of nuclear plants by using 
advanced operator tools in the control room. Specific systems are 
being introduced, such as systems for alarm handling, failure de- 
tection, disturbance diagnosis, procedural advice and others, often 
based on process modeling techniques or expert system technol- 
ogy. To ensure a maximum benefit from the new technology, a 
careful integration of the various systems must, however, take 
place, resulting in a well coordinated interface between the opera- 
tor and the process. The OECD Halden Reactor Project has 
started the development of an Integrated Surveillance And Control 


ERA Vol. 16, No. 10 229 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


System (ISACS). The basis for the activity is the experience at 
Halden in developing specific Computerized Operator Support Sys- 
tems (COSSs), and the activity around the experimental control 
room HAMMLAB where detailed validations of operator tools have 
been performed for a number of years. The first goal in the ISACS 
project is to have a first, limited prototype in operation at the end of 
1990. Validation experiments will follow. 


27100 (NUREG/CP—0105-Vol.1, pp. 295-306) The effects of 
local control station design variation on plant risk. O’Hara, J 
(Brookhaven National Lab., Upton, NY (USA)); Ruger, C.; Higgins, 
J.: Luckas, W.; Crouch, D. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research: 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.1: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1. Luncheon and dinner talks: Equipment qualification of 
valves: Generic safety issues resolution; Human/system interface 
and personne! research; Organization and reliability research. 
489p. Source: OSTI. 

A human factors analysis was performed to assess how selected 
modifications to local control stations (LCSs) in nuclear power 
plants affect both human performance and plant risk. Modifications 
in the design of individual control panels and changes in functional 
centralization were considered. The analysis methodology was ac- 
complished in four stages. First, a list of LCS human engineering 
design deficiencies was developed using data collected from a va- 
riety of sources including visits to nuclear power plants. From 
these data, a set of potential upgrades were defined to correct the 
deficiencies. Second, the effects of the upgrades on human error 
probabilities (HEPs) were determined using a computer-based 
methodology for soliciting expert judgment. Third, the HEPs were 
propagated through a plant probabilistic risk assessment, and new 
core melt frequencies were established. A preliminary, scoping 
value-impact assessment was performed to evaluate the regulatory 
need for further review of possible action to improve the human 
factors engineering aspects of local contro! stations. The results 
indicated that implementation of both types of upgrades would im- 
prove human performance and lower risk, but that only the panel 
design improvements would be cost beneficial. 


27101 (NUREG/CP-0105-Vol.1, pp. 349-358) A method to 
integrate human factors expertise into the PRA process. Wells, 
J.E. (Lawrence Livermore National Laboratory, CA (USA)); Banks, 
W.W. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1990. (CONF- 
8910222-Vol.1: 17. water ‘reactor safety information meeting, 
Rockville, MD (United States), 23-25 Oct 1989). In Seventeenth 
water reactor safety information meeting. Proceedings: Volume 1, 
Luncheon and dinner talks; Equipment qualification of valves; 
Generic safety issues resolution; Human/system interface and per- 
sonnel research; Organization and reliability research. 489p. 
Source: OSTI. 

Human error is a primary contributor to the unreliability and risk 
of complex high-reliability systems. A 1985 US Nuclear Regulatory 
Commission (USNRC) study of Licensee Event Reports (LERs) 
suggests that upwards of 65% of commercial nuclear system 
failures involve human error. Until recently, probabilistic risk assess- 
ments (PRAs) adhered to an engineering-centered approach with 
primary attention given to the hardware aspects of the commercial 
nuclear power plant. The human related events were treated in 
only a peripheral manner. In response to this fact, the USNRC initi- 
ated research directed toward the integrating human factors and 
hardware engineering expertise throughout the PRA process. Suc- 
cess in this area is important to the credibility of future PRAs. This 
paper presents a method for integrating broad-based human fac- 
tors expertise into the probabilistic risk assessment process. 


27102 (NUREG/CP-0105-Vol.1, pp. 359-374) The cognitive 
environment simulation as a tool for modeling human perfor- 
mance and reliability. Woods, D.D. (Ohio State Univ., Columbus, 
OH (USA)); Pople, H. Jr.; Roth, E.M. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
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Mar 1990. (CONF-8910222-Vol.1: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting. Proceed- 
ings: Volume 1, Luncheon and dinner talks: Equipment 
qualification of valves: Generic safety issues resolution: Human/ 
system interface and personnel research; Organization and reliabil- 
ity research. 489p. Source: OSTI. 

The US Nuclear Regulatory Commission is sponsoring a 
research program to develop improved methods to model the cog- 
nitive behavior of nuclear power plant (NPP) personnel. Under this 
program. a tool for simulating how people form intentions to act in 
NPP emergency situations was developed using artificial intelli- 
gence (Al) techniques. This tool is called Cognitive Environment 
Simulation (CES). The Cognitive Reliability Assessment Technique 
(or CREATE) was also developed to specify how CBS can be used 
to enhance the measurement of the human contribution to risk in 
probabilistic risk assessment (PRA) studies. The next step in the 
research program was to evaluate the modeling tool and the 
method for using the tool for Human Reliability Analysis (HRA) in 
PRAs. Three evaluation activities were conducted. First, a panel of 
highly distinguished experts in cognitive modeling, Al, PRA and 
HRA provided a technical review of the simulation development 
work. Second, based on panel recommendations, CES was exer- 
cised on a family of steam generator tube rupture incidents where 
empirical data on operator performance already existed. Third, a 
workshop with HRA practitioners was held to analyze a worked ex- 
ample of the CREATE method to evaluate the role of CES/ 
CREATE in HRA. The results of all three evaluations indicate that 
CES/CREATE represents a promising approach to modeling opera- 
tor intention formation during emergency operations. 


27103 (NUREG/CP-0105-Vol.1, pp. 307-324) Research 
study on the effects of illumination on performance of control 
room tasks. Silverman, E.B. (ARD Corp., Columbia, MD (USA)): 
Horst, R.L.; Parris, H.L.; O’Brien, J. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. (CONF-8910222—Vol.1: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting. Proceeo- 
ings: Volume 1, Luncheon and dinner talks; Equipment 
qualification of valves; Generic safety issues resolution: Human/ 
system interface and personnel research; Organization and reliabil- 
ity research. 489p. Source: OSTI. 

The illumination in the control rooms of many operating nuclear 
plants falls below the levels specified in the NUREG-0700 guide- 
lines. However, these guidelines are based on human perception 
and performance data which were acquired under laboratory condi- 
tions and with tasks very different from those typically found in 
control rooms. The objective of the present studies was to gather 
empirical data regarding the levels of illumination sufficient for per- 
forming tasks analogous to those performed in control rooms. 
Several tasks were designed to engage the perceptual and cogni- 
tive processes that are representative of actual control room 
performance. In a computerized laboratory test-bed, subjects 
scanned edgewise meters, examined hard-copy X-Y plots to dis- 
cern the value of the displayed function at specific coordinates, 
and proofread hard-copy plant procedures. In a power plant control 
room simulator, data were likewise collected in a meter reading 
task and similar tasks representing elements of specific job- 
performance measures. For each task, response time and accuracy 
were measured under a range of illumination levels. Subjective 
comfort ratings were also obtained for each illumination level. The 
results from both settings indicated that with decreasing illumina- 
tion, increased errors and/or longer response times occurred only 
for levels below ten footcandles, if at all. These data suggest that 
adequate performance in control room tasks can be achieved at il- 
lumination levels below those recommended in NUREG-0700. 


27104 (NUREG/CP—0105-Vol.1, pp. 325-347) An approach 
toward estimating the safety significance of normal and abnor- 
mal operating procedures in nuclear power plants. Grant, T.F. 
(Battelle Human Affairs Research Centers, Seattle, WA (USA)); 
Harris, M.S. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 





Brookhaven National Lab., Upton, NY (United States). Mar 1990 
(CONF-8910222-Vol.1: 17. water reactor safety information 
meeting, Rockville. MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1, Luncheon and dinner talks; Equipment qualification of 
valves: Generic safety issues resolution; Human/system interface 
and personne! research; Organization and reliability research. 
4892p. Source: OSTI. 

This paper describes the methodology and results of a value- 
impact assessment that was prepared for the US Nuclear 
Regulatory Commission. The purpose of the assessment was to 
provide guidance to the NRC in determining whether to implement 
regulatory action that would specify requirements for the prepara- 
tion of acceptable normal and abnormal operating procedures 
(NOPs and AOPs) by the Commission's licensee nuclear power 
plants. Current procedure inadequacies and a candidate NRC 
regulatory action that could be instituted to correct them are de- 
scribed. The results of this value impact assessment are expressed 
in terms of ten cost/benefit attributes that could be affected by 
such NRC regulatory action. Five of these attributes required the 
calculation of change in public risk that could be expected to result 
from the action that, in this case, required determining the safety 
significance of NOPs and AOPs. In order to estimate this safety 
significance, a multi-step methodology was created that relies on 
an existing probabilistic risk assessment to provide a quantitative 
framework for modeling the role of operating procedures. 


27105 (NUREG/CP-0105-Vol.1, pp. 375-430) Organizational 
learning in high risk technologies: Evidence trom the nuclear 
power industry. Marcus, A. (Univ. of Minnesota, Minneapolis 
(USA)); Bromiley, P.; Nichols, M. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1990. (CONF-8910222—Vol.1: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1, Luncheon and dinner talks; Equipment qualification of 
valves; Generic safety issues resolution; Human/system interface 
and personne! research; Organization and reliability research. 
489p. Source: OSTI. 

Technologies where catastrophe is possible pose dangers not 
only to the immediate victims, but also to innocent bystanders and 
to future generations who have no control over the system. The 
question has been raised as to whether organization theory can be 
extended to such high risk technologies; for, after all, this theory is 
based on organizations that do not have catastrophic potential. It 
has been argued that there may be special features of high risk 
technologies, for example the need to combine structured and dis- 
ciplined organizational forms with decentralization to deal with 
unplanned interactions, that makes the application of organization 
theory especially difficult. Furthermore, there has been relatively lit- 
tle empirical work on the management of high risk technologies 
(with regard to the nuclear power industry the exceptions are 
noted); and much of what is known comes from case analyses. 
This paper attempts to respond to these challenges, first, by taking 
a concept from organizational theory and applying it to a high risk 
technology, and second, by trying to empirically relate measures of 
this concept to measures of safety. The concept is organizational 
learning. The authors wish to determine if there is evidence of 
learning in the nuclear power industry, and, if there is evidence of 
learning, what form this learning takes. 


27106 
human error rates: A taxonomic approach. Buffardi, L.C. 
(George Mason Univ., Fairfax, VA (USA)); Fleishman, E.A.; 
Mumford, M.D.; Allen, J.A.; Gaskins, R. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222—Vol.1: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves; Generic safety issues resolution; 
Humarysystem interface and personnel research; Organization and 
reliability research. 489p. Source: OSTI. 


(NUREG/CP-0105-Vol.1, pp. 431-437) Generalizing 
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Very little objective performance data on human error probabilities 
exist for nuclear power plant environments. One strategy designed 
to overcome this problem is to take established human error rates 
from one complex environment and apply them to another. A key 
feature of this approach is the application of standard classification 
systems to critical tasks in the two environments to evaluate their 
similarities, thus providing a basis for generalizing human error 
rates across tasks. Three standardized taxonomic schemes are 
identified and evaluated for their suitability in comparing nuclear 
and non-nuclear power plant tasks. An agenda for future research 
and its relevance to nuclear power pliant safety is also discussed. 


27107 (NUREG/CP-0105-Vol.1, pp. 439-448) Safety system 
function trend indicator: Theory and test application. Azarm, 
M.A. (Brookhaven National Lab., Upton, NY (USA)); Carbonaro, 
J.F.; Boccio, J.L.; Vesely, W.E. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton. NY (United States). Mar 
1990. (CONF-8910222-Vol.1: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1, Luncheon and dinner talks: Equipment qualification of 
valves; Generic safety issues resolution; Human/system interface 
and personnel research; Organization and reliability research. 
489p. Source: OSTI. 

Methods for formulation, interpretation. and validation of dynamic 
risk and reliability indicators are studied. The use of these indica- 
tors for monitoring various levels of safety performance in nuclear 
power plants, as identified by probabilistic risk assessments 
(PRAs), such as safety system unavailability, safety system failure 
frequency, and core-damage frequency, are explored. Simplified in- 
dicators for detecting trends in the unavailability of safety systems 
in nuclear power plants not requiring PRA models and extensive 
data collection effort are being developed for possible Nuclear 
Regulatory Commission use. These indicators, called safety sys- 
tem function trend indicators (SSFT), are designed because they 
are easy to implement to display trends in system unavailability 
which can be detected through their visual inspections. The char- 
acteristics of these indicators are studied and optimized through 
simulation studies to assure sufficient capability in displaying a 
trend. To further substantiate the findings from visual examination 
of these indicators, statistical trend tests for sparse data are devel- 
oped to aid the interpretation of these indicators. To evaluate the 
indicators from a safety point of view (rather than pure statistical 
sense) methods for comparing these indicators to a given alert 
level are being explored. Finally, approaches for engineering inter- 
pretation of these indicators are being studied by identifying the 
major contributors and causes for anomalies in indicator behavior. 
A preliminary pilot application/validation of these indicators, based 
on data from a sample of eight units, was completed in FY89. The 
findings are promising and warrant further refinement in the 
methodology. 


27108 (NUREG/CP-0105-Vol.1, pp. 449-468) Risk-based 
configuration control system: Analysis and approaches. 
Samanta, P.K. (Brookhaven National Lab., Upton, NY (USA)); Kim, 
|.S.; Lofgren, E.V.; Vesely, W.E. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1990. (CONF-8910222-Vol.1: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting. Proceedings: 
Volume 1, Luncheon and dinner talks; Equipment qualification of 
valves; Generic safety issues resolution; Human/system interface 
and personnel research; Organization and reliability research. 
489p. Source: OSTI. 

This paper presents an analysis of risks associated with compo- 
nent outage configurations during power operation of a nuclear 
power plant and discusses approaches and strategies for develop- 
ing a risk-based configuration control system. A configuration, as 
used here, is a set of component states. The objective of 
risk-based configuration control is to detect and control plant con- 
figurations using a risk-perspective. The configuration contributions 
to core-melt frequency and core-melt probability are studied for two 
plants. Large core-melt frequency can be caused by configurations 
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and there are a number of such configurations that are not cur- 
rently controlled by technical specifications. However, the expected 
frequency of occurrence of the impacting configurations is small 
and the actual core-melt probability contributions are also generally 
small. Effective strategies and criteria for controlling configuration 
risks are presented. Such control strategies take into consideration 
the risks associated with configurations. the nature and characteris- 
tics of the configuration risks. and also the practical considerations 
such as adequate repair times andor options to transfer to low risk 
configurations. Alternative types of criteria are discussed that are 
not overly restrictive to result in unnecessary plant shutdown, but 
rather motivates effective test and maintenance practices that con- 
trol risk-significant configurations to allow continued operation with 
an adequate margin to meet challenges to safety. 


27109 (NUREG/CP-—0105-Vol.1, pp. 469-482) Development 
and integration of programmatic performance indicators. 
Wreathall, J. (Science Applications International Corp., Columbus, 
OH (USA)); Appignani, P.; Modarres, M. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab.. Upton, NY 
(United States). Mar 1990. (CONF-8910222-Vol.1: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves: Generic safety issues resolution; 
Humarysystem interface and personne! research: Organization and 
reliability research. 489p. Source: OSTI. 

Work is currently being performed to develop and integrate 
programmatic performance indicators, that is, indicators of perfor- 
mance associated with the influence on safety associated with 
plant functional areas like maintenance, operations and training. 
The process for identifying and evaluating indicators associated 
with maintenance and training has been described earlier. Since 
that time, the authors have evaluated the maintenance indicators: 
inadvertent engineered safety feature actuations due to test and 
maintenance errors, and daily power loss (DPL), which seemingly 
show relationships to safety. Work on training process will lead to 
characteristic sorts of behavior. In the integration study, several 
frameworks have been developed to provide a basis for describing 
the interrelationships of plant behavior, personnel behavior, and 
safety. These will be applied in the next phase of the work to per- 
form the nominal integration. 


27110 (NUREG/CP-—0105-Vol.1, pp. 483-489) Extending the 
evaluation of MAPPS: Results of user participation. Gertman, 
D.!. (idaho National Engineering Laboratory, Idaho Falls (USA)); 
Kopstein, F.F.; Endicott, R.D.; Boyea, A. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222—Vol.1: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting. Proceedings: Volume 1, Luncheon and dinner talks; 
Equipment qualification of valves; Generic safety issues resolution; 
Humarvsystem interface and personne! research; Organization and 
reliability research. 489p. Source: OSTI. 

An evaluation of the user friendliness and the usefulness of the 
Maintenance Personnel Performance Simulation Model (MAPPS) 
was recently conducted by the Idaho National Engineering Labora- 
tory (INEL) under the sponsorship of the US Nuclear Regulatory 
Commission Division of Reactor Research (RES). Two facilities 
participated in the review and evaluation with a third facility to be 
scheduled during the fall 1989. In the first instance, a detailed 
protocol was followed which allowed for the assessment of mainte- 
nance activities in terms of their error proneness as a function of 
the time since the task was last performed and as a function of the 
ability level of the maintenance crew. In the second instance, 
MAPPS was used to derive a set of procedures for a nuclear pro- 
cessing facility under construction. Results from this latter effort 
suggest that the MAPPS approach might be a powerful adjunct to 
procedures generation. In both instances, reviewers were positive 
in their evaluations of the mainframe simulation of maintenance 
performance but suggested that the user interface should be made 
friendlier with the installation of on-line diagnostics and a HELP 
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function. The reviewers also suggested that. if possible, MAPPS be 
placed in a personal computer (PC) environment to make it more 
accessible to potential users. Activities planned for FY1990 at INEL 
include the implementation of MAPPS on a PC, and the addition of 
the above mentioned enhancements. - 

27111 (NUREG/CP-0105-Vol.2, pp. 9-13) Responding to 
emergencies: How organization and management make a dif- 
ference. Metlay. D.S. (Brookhaven National Lab., Upton, NY 
(USA)); Haber, S.B.; Luckas. W.J. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. (CONF-8910222—Vol.2: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting: Proceed- 
ings. Volume 2, Accident management: severe accident research; 
earth sciences: probabilistic risk assessment; seismic and struc- 
tural engineering. 515p. Source: OSTI: INIS. 

There is an observable and definable process that occurs during 
the course of responding to an abnormal event at a nuclear power 
plant. Each of the elements that comprise that process involves 
collective action and consequently is influenced by the character 
and effectiveness of organizational and managerial arrangements. 
Factors which affect each element include overt ones like the allo- 
cation of authority and responsibility and the skill of personnel, as 
well as covert factors like the methods used to resolve uncertainty. 
The purpose of this research project is to examine the process of 
response that occurs to an abnormal event at a nuclear power 
plant and where possible to identify the organizational and man- 
agement factors that influence that process. 


27112 (NUREG/CP-0105-Vol.2, pp. 15-24) Framework for 
accident management. Hanson, D.J. (idaho National Engineering 
Lab., Idaho Falls (USA)); Meyer, O.R.; Ward, L.W.; Blackman, H.S. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1990. DOE Contract AC07- 
761D01570. (CONF-8910222-Vol.2: 17. water reactor safety 
information meeting, Rockville, MD (United States), 23-25 Oct 
1989). In Seventeenth water reactor safety information meeting: 
Proceedings. Volume 2, Accident management; severe accident re- 
search; earth sciences; probabilistic risk assessment; seismic and 
structural engineering. 515p. Source: OSTI; INIS. 

A program is being conducted to establish those attributes of a 
severe accident management plan which are necessary to assure 
effective response to all credible severe accidents and to develop 
guidance for their incorporation in a plant's Accident Management 
Plan. This program is one part of the Accident Management Re- 
search Program being conducted by the U. S. Nuclear Regulatory 
Commission (NRC). The approach used in establishing attributes 
and developing guidance includes three steps. In the first step the 
general attributes of an accident management plan were identified 
based on: (1) the objectives established for the NRC accident 
management program, (2) the elements of an accident manage- 
ment framework identified by the NRC, and (3) a review of the 
processes used in developing the currently used approach for clas- 
sifying and analyzing accidents. For the second step, a process 
was defined that uses the general attributes identified from the first 
step to develop an accident management plan. The third step ap- 
plied the process defined in the second step at a nuclear power 
plant to refine and develop it into a benchmark accident manage- 
ment plan. Step one is completed, step two is underway and step 
three has not yet begun. 


27113 (NUREG/CP-0105-Vol.2, pp. 41-65) Recriticality in a 
BWR following a core damage accident. Libby, R.A. (Pacific 
Northwest Lab., Richland, WA (USA)); Tokarz, R.D.; Scott, W.B.; 
Wooton, R.O.; Denning. R.S.; Tayloe, R.W. Jr. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. DOE Contract AC06-76RL01830. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management: severe accident research; earth 





sciences: probabilistic risk assessment: seismic and structural engi- 
neering. 515p. Source: OSTI: INIS 

This paper examines the possibility for and consequences of a 
recriticality following a low-probability severe accident in which the 
reactor core has been uncovered. Calculations and experimental 
evidence indicate that control blades in boiling water reactors will 
melt prior to the fuel rods. If the core is flooded after the control 
blades have melted but before the fuel rods have melted. a recriti- 
cality is possible. The paper provides the scenario sequence 
definition, criticality analysis, and accident management strategies 
that could be used to mitigate or terminate the postulated recritical- 


ity. 


27114 (NUREG/CP-—0105-Vol.2, pp. 91-115) Reactivity acci- 
dents: A reassessment of the design-basis events. Diamond, 
D.J. (Brookhaven National Lab., Upton, NY (USA)): Hsu, Chiajung: 
Fitzpatrick, R.; Mirkovic. D. Nuclear Regulatory Commission 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search: Brookhaven National Lab., Upton, NY (United States). Mar 
1990. DOE Contract AC02-76CH00016. (CONF-8910222—Vol.2 
17. water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting: Proceedings. Volume 2, Accident management: 
severe accident research; earth sciences; probabilistic risk assess- 
ment: seismic and structural engineering. 515p. Source: OSTI; 
INIS. 

This paper summarizes a study of light water reactor event se- 
quences which have been investigated for their potential to result 
in reactivity accidents with severe consequences. The study is an 
outgrowth of the concern which arose after the accident at Cher- 
nobyl and was recommended by the report of the US Nuclear 
Regulatory Commission (NRC) on the implications of that accident 
(NUREG-1251). The work was done for the NRC to reconfirm or 
bring into question previous judgments on reactivity events which 
must be analyzed for licensing. Event sequences were defined and 
then a probabilistic assessment was completed to estimate the fre- 
quency of the reactivity event and/or a deterministic calculation 
was completed to estimate the consequences to the fuel. Using the 
results of this analysis, analysis done by others, and a set of 
screening criteria developed within this study, judgments were 
made for each sequence as to its importance, and recommenda- 
tions were made as to whether the NRC ought to be considering 
the important sequences as part of the design basis or for further, 
more detailed investigation. 


27115 (NUREG/CP-0105-Vol.2, pp. 1-8) Assessment of can- 
didate accident management strategies. Lehner, JR. 
(Brookhaven National Lab., Upton, NY (USA)); Luckas, W.J. Jr.; 
Vandenkieboom, J.J. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management: severe accident research: earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

A set of candidate accident management strategies. whose pur- 
pose is to prevent or mitigate in-vessel core damage, were 
identified from various Nuclear Regulatory Commission and indus- 
try reports. These strategies have been grouped by the challenges 
they are intended to meet, and assessed to provide information 
which may be useful to individual licensees for consideration when 
they perform their Individual Plant Examinations. Each assessment 
focused on describing and explaining the strategy, considering its 
relationship to existing requirements and practices as well as 
identifying possible associated adverse effects. Two example as- 
sessments are presented here. Complete assessments of all the 
strategies identified are contained in Draft NUREG/CR-5474. 


27116 (NUREG/CP-0105-Vol.2, pp. 25-39) Evaluation of 
strategies for severe accident prevention and mitigation. 
Tokarz, R. (Pacific Northwest Laboratory, Richland, WA (USA)); 
Dukelow, J.S. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
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(CONF-8910222-Vol.2 17. water reactor safety information 
meeting. Rockville. MD (United States). 23-28 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedinas. 
Volume 2. Accident management: severe accident research: earth 
sciences: probabilistic risk assessment: seismic and structurail engi- 
neering. 515p. Source: OSTI: INIS. 

The Nuclear Regulatory Commission (NRC: is planning to estab- 
lish regulatory oversight on severe accident management capability 
in the U.S. nuclear reactor industry, including measures to: (1) pre- 
vent core damage. (2) arrest the core damage if it begins and retain 
the core inside the vessel. (3) maintain containment integrity if the 
vessel is breached. and (4) minimize offsite releases. Objectives of 
the NRC Severe Accident Management Program are to assure that 
technically sound strategies are identified and guidance to imple- 
ment these strategies is provided to utilities. This paper describes 
work performed to date by Pacific Northwest Laboratory (PNL) rel- 
ative to severe accident strategy evaluation. as well as work to be 
performed and expected results. It stresses the overall safety is- 
sues related to the research, emphasizes the strategies that are 
applicable to major safety issues, and discusses the relationship of 
these research activities to other projects, as well as planning for 
future changes in the direction of work to be undertaken. 


27117 (NUREG/CP-0105-Vol.2, pp. 67-90) Mitigation of di- 
rect containment heating by intentional reactor coolant system 
depressurization. Golden, D.W. (idaho National Engineering Lab., 
Idaho Falls (USA)); Hallbert, B.P.; Miller, J.D.: Odar, F. Nuciear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1990. DOE Contract AC07-761D01570. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management; severe accident research; earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

An investigation of intentional depressurization of the reactor 
coolant system (RCS) as a means to mitigate direct containment 
heating (DCH) is presented in this paper. Both primary and sec- 
ondary feed-and-bleed strategies are examined as a mechanism to 
depressurize the RCS. For a station blackout, where the ac power 
is lost, there is no safety injection; and for a TMLB' transient, the 
failure of the auxiliary feedwater is also assumed. For this transient, 
a primary or secondary feed-and-bleed strategy using existing sys- 
tems is not possible because of unavailability of the safety injection 
and auxiliary feedwater. The operators can take action to depres- 
surize the primary system using the pressurizer power-operated 
relief valves, take no action, or find an emergency source of water 
independent of ac power to perform a feed-and-bleed operation. 
The last option may require some minor plant system modifications. 
Analyses for depressurization of the Surry Nuclear Power Plant 
were performed using the SCDAP/RELAPS code for a hypothetical 
TMLB’ sequence. Two cases with different times for the initiation of 
depressurization are considered. In the first case, the depressuriza- 
tion is initiated at the time of steam generator dryout. This case is 
called early depressurization. In the second case, the depressur- 
ization is initiated at the time of core uncovery. This case is called 
late depressurization. Both calculations show that the system can 
be depressurized to a level where DCH may be minimized. Uncer- 
tainties in these calculations are discussed, and strategies are 
subjectively judged. Available strategies, in the order of preference, 
are: (a) to perform a feed-and-bleed operation if the ac power is 
recovered within a certain period of time; (b) to depressurize the 
primary system after core heat up has begun, if an emergency 
source of feedwater is not available; and (c) to take no action. 


27118 (NUREG/CP-—0105-Vol.2, pp. 117-122) US nuclear in- 
dustry perspective on accident management. Modeen, D.J. 
(Nuclear Management and Resources Council, Washington, DC 
(USA)); Oehlberg, R.N. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
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Volume 2. Accident managemen:: severe acciden: research: earth 
sciences: probabilistic risk assessmen:: seismic and structurai engi- 
neering. 515p. Source: OSTI: INIS 

The Nuclear Management and Resources Counci! (NUMARC: 
serves as the United States nuclear power industry's principal 
mechanism for conveying industry views. concerns. and policies re- 
garding industry wide regulatory issues to the Nuclear Regulatory 
Commission (NRC) and other government agencies as appropriate 
NUMARC and the Electric Power Research Institute (EPRI). in sup- 
port of the NUMARC Severe Accident Working Group's (SAWG's) 
efforts with regard to accident management. has developed a 
framework for evaluation of plant-specific accident management ca- 
pabilities. These capabilities fall into one of three main categories: 
(1) personne! resources (organization, training. communications): 
(2) systems and equipment (restoration and repair, instrumentation, 
use of alternatives): and (3) information resources (procedures and 
guidance, technical information, process information). The purpose 
of this paper is to describe this framework, its objectives, the five 
major steps involved and areas to consider further. 


27119 (NUREG/CP-0105-Vol.2, pp. 123-134) Revised Severe 
Accident Research Program Plan. Costanzi, F.A. Nuclear Regu- 
latory Commission, Washington. DC (United States). Office of 
Nuclear Regulatory Research: Brookhaven National Lab., Upton, 
NY (United States). Mar 1990. (CONF-8910222-Vol.2: 17. water 
reactor safety information meeting. Rockville. MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 2. Accident management: severe 
accident research: earth sciences: probabilistic risk assessment: 
seismic and structural engineering. 515p. Source: OSTI: INIS. 

In order to be sure that its severe accident research program 
supported the staff's objectives in bringing closure to severe acci- 
dents, RES undertook an examination of NRC’s [US Nuclear 
Regulatory Commission's] severe accident research. Experts from 
within the NRC, the national laboratories, universities, and private 
enterprise were asked to review severe accident research with 
regard to the tasks that needed to be done and to identify and rec- 
ommend research needed and useful in supporting closure of 
severe accidents. The RES staff took the contributions of the ex- 
perts and developed a revised Severe Accident Research Program 
plan. The plan was reviewed extensively, both within and outside 
the NRC, and the revised plan was presented to the Commission 
in May of this year. It has been published as NUREG-1365. The 
plan focuses on several near-term problems, while maintaining a 
continuity of ongoing research fundamental to improving basic un- 
derstanding of severe accident phenomena for regulatory needs. 
The staff is now in the process of implementing the revised SARP 
plan. Statements of Work have been prepared addressing the is- 
sues of direct containment heating, BWR [boiling water reactor] 
Mark | containment liner melt through, and adding water to a de- 
graded core in the course of an accident. Also, the program is 
actively examining the questions of extrapolating small scale exper- 
iments to understanding phenomena dominating an actual reactor 
accident, and the role of computer codes in understanding severe 
accidents. Continuing research is addressing such issues as the 
details of core melt progression, core-concrete interaction, fission 
product chemistry and materials properties at very high (core melt) 
temperatures. 


27120 (NUREG/CP-—0105-Vol.2, pp. 135-158) Severe acci- 
dent Zircaloy oxidation/hydrogen generation behavior noted 
from in-pile test data. Cronenberg, A.W. (Engineering Science 
and Analysis, Idaho Falls, ID (USA)); Osetek, D.J.; Gauntt, R.O.; 
Panisko, F.E. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management; severe accident research; earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

The primary source of in-vessel hydrogen generation for severe 
LWR [light water reactor] accidents is from the exothermic oxida- 
tion of Zircaloy by steam. In a pressurized water reactor (PWR) 
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like the Three Mile Island-Unit 2 (TMI-2). complete oxidation of 
Zircaloy fuel-rod cladding would produce about 1.000 kg of hydro- 
gen. A comparable boiling water reactor (BWR) could produce 
nearly 2.000 kg-H-. the increase due to the added inventory of the 
Zircaloy channel box shrouding each fuel assembly. Release of 
such large quantities of H- to containment structures with air atmo- 
spheres could result in deflagrations or destructive detonations. 
resulting in containment pressurization in excess of design values. 
Likewise, the reaction heat from Zircaloy oxidation accelerates core 
meltdown, while Zircaloy-steam reaction products and associated 
eutectics impact overall melt progression behavior. Thus. an under- 
standing of the processes affecting in-vessel Hz generation and 
ex-vessel burning are of importance to LWR risk evaluation and ac- 
cident management. Zircaloy oxidation and hydrogen generation 
data from several in-pile severe-tuel damage experiments are pre- 
sented and compared. Common findings indicate that the extent of 
bundle oxidation is largely controlled by steam supply conditions, 
that high rates of hydrogen generation continued after melt forma- 
tion and relocation. and that total flow-area blockages necessary 
for termination of oxidation did not develop. Test results indicate no 
apparent limitations to Zircaloy oxidation other than that due to 
steam supply and known reaction kinetics. 


27121 (NUREG/CP-0105-Vol.2. pp. 159-183) Hydrogen mix- 
ing experiments in the HDR-facility. Wolf, L. (Battelle-institut 
e.V.. Frankfurt (West Germany)): Valencia, L. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research: Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222-Vol.2: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 2, Accident management: severe 
accident research; earth sciences: probabilistic risk assessment: 
seismic and structural engineering. 515p. Source: OSTI:; INIS. 
During Phase 2 of the HDR Safety Program, a preliminary 
hydrogen-distribution experiment T31.5, was performed in Decem- 
ber 1987 in the aftermath of the International Standard Problem 
(ISP 23) for the purpose of obtaining a first set of experimental 
data for long-term gas transport behavior in a large-scale, multi- 
compartment facility in the presence of steam condensation and 
natural convection conditions. This paper gives a coherent and 
quantitative overview of many more details of measured contain- 
ment atmosphere and_ structural temperatures, hydrogen 
concentrations and local velocities in different important regions of 
the HDR-facility. These experimental data are supplemented by a 
summary of the comparisons between measurements and pre-tests 
predictions with different codes by various institutions. Possible 
reasons for some observed deviations are identified. Emerging 
modeling approaches by different codes for the complex HDR- 
experiments are summarized. The paper concludes with the 
description of the actual, revised experimental procedures used for 
E11.2 and E11.4 during Phase 3 of the HDR Safety Program. 


27122 (NUREG/CP-0105-Vol.2, pp. 195-216) TMl-2 reactor 
vessel metallurgical sampling project. Cole, N.M. (MPR Asso- 
ciates, Inc., Washington, DC (USA)); Lipford, B.L.; Friderichs, TJ. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1990. (CONF-8910222-Vol.2: 17. 
water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting: Proceedings. Volume 2, Accident management; 
severe accident research; earth sciences; probabilistic risk assess- 
ment; seismic and structural engineering. 515p. Source: OSTI; 
INIS. 

In March of 1979, a nuclear accident at the Three Mile Island, 
Unit 2 (TMI-2) Nuclear Generating Station resulted in a significant 
portion of the core melting and flowing onto the lower head of the 
reactor vessel. Damage found to date includes melted or fractured 
4-1/2 inch diameter guide tubes and 2 inch diameter incore instru- 
ment nozzles in the lower head, as well as several crack like 
indications in the lower head itself. The extent of damage to the 
lower head and the margin to failure has remained an enigma. In 
1988, the United States Nuclear Regulatory Commission initiated a 
project with MPR Associates to remove metallurgical samples from 





the lower head for use in evaluating the effects of the accident on 
the vessel and the incore instrument penetrations. This paper de- 
scribes some of the conditions recently found in the lower head of 
the reactor and discusses tools and techniques developed to ob- 
tain the vessel samples. One system of tools performs a tube 
expansion to seal incore instrument pipes to the reactor vessel 
penetrations. A second system cuts metal samples from the reac- 
tor vessel, including portions of the incore instrument pipes. 


27123 (NUREG/CP-01 05-Vol.2, pp. 185-194) Multi- 
compartment hydrogen deflagration experiments in the 
Battelle-Frankfurt model containment. Kanzieiter, T.F. (Battelle- 
Institut e.V., Frankfurt (West Germany)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222—Voi.2: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 2, Accident management; severe 
accident research: earth sciences; probabilistic risk assessment; 
seismic and structural engineering. 515p. Source: OSTI; INIS. 

This paper deals with the first hydrogen deflagration experiments 
in a concentration range between 5 and 11 vol% Ho ever per- 
formed in a large-scale multi-compartment containment. In these 
experiments local pressure build-ups were observed that are much 
higher than had been expected in view of the findings of previous 
single-compartment experiments in the same concentration range. 
This is attributed to the so-called jet-ignition effect: After initiation 
of a hydrogen deflagration high-velocity jets are formed in the 
vents between the compartments. These jets ignite the hydrogen in 
the entire downstream volume almost simultaneously, thus reduc- 
ing the venting effect of further downstream openings and 
producing high local overpressures which act as loads on the con- 
tainment internals. 


27124 (NUREG/CP-0105-Vol.2, pp. 217-222) Bottom head 
failure program plan. Meyer, R.O. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. (CONF-8910222-Vol.2: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting: Proceed- 
ings. Volume 2, Accident management; severe accident research; 
earth sciences; probabilistic risk assessment; seismic and struc- 
tural engineering. 515p. Source: OST}; INIS. 

The US Nuclear Regulatory Commission staff recently reviewed 
previous work on bottom head failure with the intention of establish- 
ing new near-term work in this area. These previous activities are 
mentioned and references are cited. A contract was then initiated 
at the Idaho National Engineering Laboratory to provide a compre- 
hensive assessment of bottom head failure for all types of vessels 
used in US LWRs (light water reactors), considering both high 
pressure and low pressure cases. It is the objective of this work to 
determine which modes of failure have the greatest likelihood and 
what range of debris conditions would lead to such failures. 


27125 (NUREG/CP-0105-Vol.2, pp. 223-249) Fuel-coolant 
interactions and vapor explosions; Recent results and related 
issues. Corradini, M. (Univ. of Wisconsin, Madison (USA)); Bang, 
K.Y.; Tang, J. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222—Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management; severe accident research; earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

A fuel-coolant interaction (FCl) is a physical event in which a hot 
liquid (fuel) fragments and transfers its internal energy to a colder, 
more volatile liquid (coolant). If the fragmentation rate is rapid 
enough the event becomes explosive; i.e., a vapor explosion. This 
paper briefly reviews the regulatory issues involving an FCI and the 
current status of understanding recent progress in regard to explo- 
sion scaling and analysis of the fuel-coolant mixing and quenching 
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as well as explosion propagation is also discussed. Finally, current 
observations and possible future directions are discussed. 


27126 (NUREG/CP-0105-Vol.2, pp. 251-257) Status of coop- 
erative efforts on the VICTORIA code for fission product 
release and transport. Meyer. R.O. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. (CONF-8910222-Vol.2: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting: Proceed- 
ings. Volume 2, Accident management: severe accident research: 
earth sciences; probabilistic risk assessment; seismic and struc- 
tural engineering. 515p. Source: OSTI; INIS. 

VICTORIA is a computer code developed at Sandia National 
Laboratory to calculate fission product release and transport within 
light water reactor coolant systems. Within the last year, the 
Nuclear Regulatory Commission has made arrangements to accel- 
erate the development of VICTORIA by bringing together several 
additional modeling groups from Argonne National Laboratory, 
Chalk River Nuclear Laboratories (Canada), Oak Ridge National 
Laboratory, and the Winfrith Technology Centre (United Kingdom) 
to help with code development. The first general release of the 
VICTORIA code will be made in early 1990. 


27127 (NUREG/CP-0105-Vol.2, pp. 259-281) Assessment of 
ex-vessel steam pressure spikes in BWR Mark 2 contain- 
ments. Moody, F.J. (GE Nuclear Energy, San Jose, CA (USA)); 
Muralidharan, R.; Dua, S.S. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1990. (CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management: severe accident research; earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

If a postulated severe light water reactor accident results in 
molten corium discharge into water, the potential exists for rapid 
steam production and an associated pressure spike or steam ex- 
plosion. The magnitude of such an event depends on the rate of 
thermal energy transfer and the water dynamic response. A simpli- 
fied thermal-hydraulic methodology is presented in this study which 
displays the effect of various parameters on containment pressure 
loads. The methodology is applied to a postulated severe accident 
in a representative BWR Mark 2 containment. Results show that 
for a state-of-the-art corium discharge calculation, steam explosion 
impact loads would not occur, and pressure spikes would be sub- 
stantially less than containment design values. 


27128 (NUREG/CP-0105-Vol.2, pp. 289-313) The 1886 
Charleston earthquake - an overview of geological studies. 
Weems, R.E. (Geological Survey, Reston, VA (USA)); Obermeier, 
S.F. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1990. (CONF- 
8910222-Vol.2: 17. water reactor safety information meeting, 
Rockville, MD (United States), 23-25 Oct 1989). In Seventeenth 
water reactor safety information meeting: Proceedings. Volume 2, 
Accident management; severe accident research; earth sciences; 
probabilistic risk assessment; seismic and structural engineering. 
515p. Source: OSTI; INIS. 

Numerous studies in the last fifteen years, related to the 
Charleston, South Carolina, earthquake of 1886, have greatly im- 
proved our understanding of seismicity in this region. Recent 
seismicity is originating at depths below 2 miles in the complex of 
rocks that form the basement beneath the Atlantic Coastal Plain, 
and the fault motion that caused the 1886 earthquake probably 
originated at a depth of at least 12 miles. Although there is no 
known surface or near-surface expression of the fault that caused 
the 1886 Charleston earthquake, its approximate position can be 
located from the distribution of seismic intensity effects and the 
pattern of damage which the earthquake generated. Because the 
rocks at depth have totally different characteristics from the sedi- 
ments in the overlying Coastal Plain, direct observations are 
precluded and conclusions must be based on indirect evidence. 
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The presence of domal features in the sedimentary beds beneath 
the Charleston region. and indications of geologically recent 
tectonic warping on those domes, provide the only probable near- 
surface expression of the much deeper basement tectonics. The 
study of earthquake-induced surficial liquefaction features has 
yielded evidence of at least three and possibly four middle to late 
Holocene earthquake events in the Charleston region. Similar evi- 
dence exists for seismic events as old as 30.000 years. This study 
has potential implications for risk assessments for light water reac- 
tors in North America 


27129 (NUREG/CP-0105-Vol.2. pp. 283-288) Overview of 
the NRC earth sciences research. McMullen, R.; Zurfiueh, E.: 
Murphy. A. Nuclear Regulatory Commission. Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton. NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management: severe accident research: earth 
sciences; probabilistic risk assessment: seismic and structural engi- 
neering. 515p. Source: OSTI: INIS. 

The NRC's primary responsibilities are to regulate the nuclear in- 
dustry and to develop standards, regulations, and guides to be 
used in regulating that industry. Because research sponsored by 
the NRC must have a direct bearing on those responsibilities, the 
agency's research programs have been dictated to a large extent 
by issues that have arisen prior to and during evaluations of nu- 
clear power plant sites or during the formulation of standards. The 
paper gives an historical summary of the NRC's geological science 
research activities from the late 1960’s to the present and summa- 
rizes the direction of regulatory research in the future. The NRC 
will respond to new findings and issues by sponsoring research 
pertinent to the way in which they relate to the safety of nuclear 
power plants. 


27130 (NUREG/CP-0105-Vol.2, pp. 315-340) Paleoliquetac- 
tion investigations along the Atlantic Seaboard implications 
for long-term seismic hazard. Amick, D. (Earth Sciences Group, 
Greensboro, NC (USA)): Gelinas, R.; Maurath, G.; Cannon, R. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1990. (CONF-8910222-Vol.2: 17. 
water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting: Proceedings. Volume 2, Accident management; 
severe accident research: earth sciences; probabilistic risk assess- 
ment; seismic and structural engineering. 515p. Source: OSTI; 
INIS. 

Guided by the characteristics of control liquefaction sites located 
in the vicinity of the 1886 Charleston, S.C. earthquake. a system- 
atic search for evidence of large prehistoric earthquakes elsewhere 
along the Atlantic Seaboard is presently underway. This search 
has focused on late Quaternary beach and near-shore marine de- 
posits in Virginia, North Carolina, South Carolina, and Georgia. 
Reconnaissance level investigations have also been conducted in 
Central Virginia and near Wilmington, Delaware (both locales of 
moderate seismicity in the 1800's). To date, no conclusive paleoliq- 
uefaction evidence of large prehistoric earthquakes originating 
outside of South Carolina has been found. However, many pale- 
oliquefaction features have been discovered that lie far outside the 
meizoseismal area of the 1886 event. The ages of many of these 
are much different than the dates of three previously documented 
large prehistoric Charleston earthquakes. They most likely repre- 
sent liquefaction associated with earthquakes originating outside 
the 1886 source region. Alternately, the return period between 
large earthquakes occurring in the Charleston area is less than 
1,000 years. This study has potential implications for risk assess- 
ments for light water reactors in North America. 


27131 (NUREG/CP-0105-Vol.2, pp. 341-365) Paleoseismic 
history of the Meers fault, southwestern Oklahoma, and impli- 
cations for evaluations of earthquake hazards in the central 
and eastern United States. Kelson, K.|. (Geomatrix Consultants, 
Inc., San Francisco, CA (USA)); Swan, F.H. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
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Regulatory Research: Brookhaven National Lab., Upton. NY 
(United States). Mar 1990. (CONF-8910222-Vol.2: 17. water reac- 
tor safety information meeting, Rockville, MD (United States). 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 2. Accident management: severe 
accident research: earth sciences: probabilistic risk assessment: 
seismic and structural engineering. 515p. Source: OSTI: INIS. 

The Meers fault lies within the northwest-trending Frontal Wichita 
fault zone, which forms the northeastern margin of the southern 
Oklahoma aulacogen. Detailed field studies indicate that two 
surface-rupture events having down-on-the-south. left-oblique slip 
occurred along the Meers fault during the late Holocene. These 
late Holocene events were preceded by a period of tectonic quies- 
cence that lasted at least several tens- to hundreds-of-thousands 
of years. Temporal clustering of paleoseismic events along the his- 
torically aseismic Meers fault suggests that the historical record is 
too short to fully identify potentially hazardous seismic sources in 
the central and eastern United States. Geologic evidence of large 
paleoseismic events associated with the southern Oklahoma 
aulacogen supports the hypothesis that modern deformation is lo- 
calized along pre-existing zones of crustal weakness. This study 
has potential implications for risk assessments for light water reac- 
tors in North America. 


27132 (NUREG/CP-0105-Vol.2. pp. 367-392) Great earth- 
quake potential in Oregon and Washington: An overview of 
recent coastal geologic studies and possible segmentation of 
the central Cascadia subduction zone. Nelson, A.R. (Geological 
Survey, Denver, CO (USA)); Personius, S.F. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222-Vol.2: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 2, Accident management; severe 
accident research: earth sciences; probabilistic risk assessment; 
seismic and structural engineering. 515p. Source: OSTI; INIS. 

Fundamental questions in earthquake hazards research in the 
Pacific Northwest concern the magnitude and recurrence of great 
earthquakes in the Cascadia subduction zone in Oregon and 
Washington. Geologic work of the last few years has produced 
convincing evidence for coseismic subsidence along the Washing- 
ton and Oregon coasts. Regional subsidence recorded by 
estuarine deposits suggests that plate-interface earthquakes of at 
least Mw 8 (>100-km-long ruptures) occurred during the late 
Holocene in northern Oregon and southern Washington. Differ- 
ences in the types of coastal marsh sequences between northern 
and south-central Oregon, however, suggest that regional coastal 
subsidence does not extend south of about 45.5° N along the Ore- 
gon coast. North of this latitude, the coast may intersect the 
seaward edge of a zone of coseismic subsidence that continues 
southward onshore. Alternatively, the Cascadia subduction zone is 
segmented near 44-45° N; a segment boundary at this location 
would suggest that plate-interface events near My 8 along the cen- 
tral CSZ would be more frequent than larger (Mw 9) events. South 
of this boundary in the Coos Bay region, the tectonic framework 
developed through mapping and dating of marine and fluvial ter- 
races indicates that many episodes of abrupt marsh burial in 
south-central Oregon are best interpreted as the product of defor- 
mation on local structures. Some of the local deformation could be 
associated with moderate earthquakes (M; <6). At most sites in 
south-central Oregon, however, it is still unclear whether coseismic 
events were responses to local faulting or folding, to regional de- 
formation during great plate-interface earthquakes, or to both. This 
study has potential implications for risk assessments for light water 
reactors in North America. 


27133 (NUREG/CP-—0105-Vol.2, pp. 393-406) The November 
25, 1988 Saguenay earthquake in Quebec Province and its 
implications for seismic hazard. Seeber, L. (Lamont-Doherty Ge- 
ological Observatory, Palisades, NY (USA)); Tuttle, M.; Hough, S.; 
Armbruster, J. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 





meeting. Rockville. MD (United States). 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings 
Volume 2, Accident management: severe accident research: earth 
sciences: probabilistic risk assessment: seismic and structural eng- 
neering. 515p. Source: OST: INIS 

The Ms=6.0, Saguenay, Quebec earthquake is the largest event 
to occur in eastern North America since the 1935 Timiskaming 
earthquake which was also located in southeastern Canada. Ongo- 
ing studies of the Saguenay event have already produced results 
which affect criteria for estimating earthquake hazard in eastern 
North America. The following observations are particularly signifi- 
cant: 1. The epicentral region is characterized by low historic 
seismicity; 2. The steeply-dipping rupture is confined to the lower 
crust (25-30 km deep) but can be geometrically correlated with 
fracture controlled topographic lineaments; 3. Several faults were 
activated in the aftershock sequence, possibly including one dip- 
ping at shallow angle; 4. Attenuation of high frequency seismic 
waves over hundreds of kilometers is very low especially along the 
structural grain of the Appalachians; 5. Ground failures, including 
slope failures and liquefaction-related effects, were triggered over a 
broad area, substantially larger than expected from the magnitude 
of the earthquake. This study has potential implications for risk as- 
sessments for light water reactors in North America. 


27134 (NUREG/CP-—0105-Vol.2, pp. 425-455) Performance of 
containment penetrations under severe accident loadings. 
Parks, M.B. (Sandia National Labs., Albuquerque, NM (USA)); 
Clauss, D.B. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management; severe accident research: earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

The paper provides a summary of efforts to date to better under- 
stand the leakage behavior of containment penetrations when 
subjected to severe accident conditions. The research activities 
discussed herein are part of the Containment Integrity Programs, 
which are managed by Sandia National Laboratories for the US 
Nuclear Regulatory Commission. Past containment penetration re- 
search topics, which are briefly described, include testing of typical 
compression seals and gaskets, electrical penetration assemblies, 
and a personnel airlock, as well as an investigation of leakage due 
to ovalization of penetration sleeves. The primary focus of the pa- 
per is on recent or ongoing research programs on the behavior of 
inflatable seals, bellows, and of pressure unseating equipment 
hatches. 


27135 (NUREG/CP-—0105-Vol.2, pp. 457-474) The High Level 
Vibration Test program. Hofmayer, C.H. (Brookhaven National 
Lab., Upton, NY (USA)); Curreri, J.R.; Park, Y.J.; Kato, W.Y.; 
Kawakami, S. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management; severe accident research; earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

As part of cooperative agreements between the United States 
and Japan, tests have been performed on the seismic vibration 
table at the Tadotsu Engineering Laboratory of Nuclear Power En- 
gineering Test Center (NUPEC) in Japan. The objective of the test 
program was to use the NUPEC vibration table to drive large diam- 
eter nuclear power piping to substantial plastic strain with an 
earthquake excitation and to compare the results with state-of-the- 
art analysis of the problem. The test model was designed by 
modifying the 1/2.5 scale model of the pressurized water reactor 
primary coolant loop. Elastic and inelastic seismic response behav- 
ior of the test model was measured in a number of test runs with 
an increasing excitation input level up to the limit of the vibration 
table. In the maximum input condition, large dynamic plastic strains 
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were obtained in the piping. Crack initiation was detected following 
the second maximum excitation run. The test model was subjected 
to a maximum acceleration well beyond what nuclear power plants 
are designed to withstand. This paper describes the overall plan 
input motion development. test procedure. test results and compar- 
isons with pre-test analysis 


27136 (NUREG/CP-0105-Vol.2. pp. 475-489) Relay testing 
at Brookhaven National Laboratory. Bandyopadhyay. K 
(Brookhaven National Lab.. Upton. NY (USA)): Hofmayer. C. Nu- 
clear Regulatory Commission. Washington. DC (United States) 
Office of Nuclear Regulatory Research: Brookhaven National Lab.. 
Upton. NY (United States). Mar 1990. (CONF-8910222-Vol.2: 17. 
water reactor safety information meeting, Rockville, MD (United 
States). 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting: Proceedings. Volume 2. Accident management: 
severe accident research: earth sciences; probabilistic risk assess- 
ment: seismic and structural engineering. 515p. Source: OSTI; 
INIS. 

Brookhaven National Laboratory (BNL) is conducting a seismic 
test program on relays. The purpose of the test program is to in- 
vestigate the influence of various designs, electrical and vibration 
parameters on the seismic capacity levels. The first series of test- 
ing has been completed and performed at Wyle Laboratories. The 
major part of the test program consisted of single axis. single fre- 
quency sine dwell tests. Random multiaxis, multifrequency tests 
were also performed. Highlights of the test results as well as a de- 
scription of the testing methods are presented in this paper. 


27137 (NUREG/CP-0105-Vol.2, pp. 407-423) Utility use of 
PSA. Bonaca, M.V. (Northeast Utilities, Hartford, CT (USA)). Nu- 
clear Regulatory Commission, Washington. DC (United States). 
Office of Nuclear Regulatory Research: Brookhaven National Lab.., 
Upton, NY (United States). Mar 1990. (CONF-8910222-Vol.2: 17. 
water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety in- 
formation meeting: Proceedings. Volume 2, Accident management: 
severe accident research; earth sciences; probabilistic risk assess- 
ment: seismic and structural engineering. 515p. Source: OSTI; 
INIS. 

Northeast Utilities (NU) has developed and implemented a living 
Probabilistic Safety Analysis (PSA) program broadly used in the 
management of the nuclear power plants it operates, e.g., Con- 
necticut Yankee, Millstone Units 1, 2, and 3. The key elements of 
the program include the development of PSAs of the four nuclear 
power plants NUSCO directly operates, and the establishment of 
the organizational framework required to support the PSA program. 
This framework includes a data collection and screening system to 
allow periodic PSA updates to reflect plant changes and to model 
the correct plant configuration; formalized procedures for the re- 
view of plant design changes at the conceptual and final approval 
stages; formalized procedures for determining the cost- 
effectiveness and integrated scheduling of major projects under the 
Integrated Safety Assessment Program; formalized procedures for 
notifying senior management on a regular basis concerning the risk 
assessment for each unit; and a policy statement on corporate 
safety goals directing action in response to PSA insights. PSA is 
also used extensively in support of day-to-day plant operations and 
engineering support activities. 


27138 (NUREG/CP-0105-Vol.2, pp. 491-515) Seismic Margin 
Assessment of Hatch nuclear power plant. Moore, D.P. (South- 
ern Co. Services, Inc., Birmingham, AL (USA)); Wooten, K.D.; 
Kassawara, R.P. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.2: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 2, Accident management; severe accident research; earth 
sciences; probabilistic risk assessment; seismic and structural engi- 
neering. 515p. Source: OSTI; INIS. 

This paper presents the results of the Seismic Margin Assess- 
ment (SMA) of Plant Hatch Unit 1. The activities associated with the 
Plant Hatch SMA include: selection of the seismic margin earth- 
quake; seismic margin assessment of soils including evaluation of 
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soil liquefaction. slope stability. and soil profiles: soil structure inter- 
action analysis and development of new floor response spectra 
success path selection: seismic capability walkdown: and seismic 
margin assessment work. This program !s a trial SMA of a boiling 
water reactor on a soil site: it is being performed to evaluate the 
Electric Power Research institute SMA methodology. The primary 
purpose of a margin review is to demonstrate sufficient margin 
over the safe shutdown earthquake (SSE) to assure plant safety 
and to find any weaker links which might limit the plant shutdown 
capability to safely withstand a seismic event larger than the SSE 


27139 (NUREG/CP-0105-Vol.3. pp. 1-26) Heavy Section 
Steel Technology program fracture issues. Pennell. W.E. (Oak 
Ridge National Lab.. TN (USA)). Nuclear Regulatory Commission. 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search: Brookhaven National Lab., Upton. NY (United States). Mar 
1990. DOE Contract ACO05-840R21400. (CONF-8910222-Vol.3: 
17. water reactor safety information meeting, Rockville. MD (United 
States). 23-25 Oct 1989). In Seventeenth water reactor safety infor- 
mation meeting: Proceedings. Volume 3. Primary systems integrity: 
plant performance, testing and analysis: piping and NDE |nonde- 
structive examination]: plant aging. 529p. Source: OSTI: INIS 

Large scale fracture mechanics tests have resulted in the identifi- 
cation of a number of fracture technology issues. Identification of 
additional issues has come from the reactor vessel materials irradi- 
ation test program and from reactor operating experience. This 
paper provides a review of fracture issues with an emphasis on 
their potential impact on a reactor vessel pressurized thermal 
shock analysis. Mixed mode crack propagation emerges as a ma- 
jor issue, due in large measure to the poor performance of existing 
modes for the prediction of ductile tearing. Rectification of ductile 
tearing technology deficiencies may require extending the technol- 
ogy to include a more complete treatment of stress state and 
loading history effects. The effect of cladding on vessel fracture re- 
mains uncertain to the point that it is not possible to determine at 
this time if the net effect will be positive or negative. Enhanced 
fracture toughness for shallow flaws has been demonstrated for low 
strength structural steels. Demonstration of a similar effect in reac- 
tor pressure vessel steels could have a significant beneficial effect 
on the probabilistic analysis of reactor vessel fracture. Further de- 
velopment of existing fracture mechanics models and concepts is 
required to meet the special requirements for fracture evaluation of 
circumferential flaws in the welds of ring forged vessels. Fracture 
technology advances required to address the issues discussed in 
this paper are the major objective for the ongoing Heavy Section 
Steel Technology program at Oak Ridge National Laboratory. 


27140 


(NUREG/CP-—0105-Vol.3, pp. 27-51) Heavy-Section 
Steel Irradiation Program summary. Corwin, W.R. (Oak Ridge 
National Lab., TN (USA)); Nanstad, R.K.; Iskander, S.K.; Haggag, 
F.M. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Mar 1990. DOE Contract 


AC05-840R21400. (CONF-8910222-Vol.3: 17. water reactor 
safety information meeting, Rockville, MD (United States), 23-25 
Oct 1989). In Seventeenth water reactor safety information meet- 
ing: Proceedings. Volume 3, Primary systems integrity; plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 

In light-water-cooled nuclear power plants, a steel reactor pres- 
sure vessel (RPV) forms the primary containment boundary for the 
nuclear fuel assembly. Since a failure of the RPV carries the po- 
tential of major contamination release and severe accident, it is 
imperative to safe reactor operation to understand and be able to 
accurately predict realistic failure models of the vessel material. A 
major known risk arises from irradiation-induced degradation of the 
RPV fracture resistance which occurs as a result of normally oc- 
curring neutron flux during the service life of the reactor. The 
Heavy-Section Steel Irradiation (HSSI) Program has been estab- 
lished with its primary goal to provide a thorough, quantitative 
assessment of the effects of neutron irradiation on the material be- 
havior, and in particular the fracture toughness properties, of 
typical pressure vessel steels as they relate to light-water RPVs. 
The program includes the direct continuation of irradiation studies 
previously conducted within the Heavy-Section Steel Technology 
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Program augmented by enhanced examinations of the accompany- 
ing microstructural changes. Effects of specimen size. material 
chemistry. product form and microstructure. irradiation fluence. flux 
temperature and spectrum. and post irradiation annealing are being 
examined on a wide range of fracture properties including fracture 
toughness. crack-arrest toughness. ductile tearing resistance. 
Charpy V-notch impact energy. dropweight nil-ductility temperature. 
and tensile properties. Results from the HSS! studies will be inte- 
grated to aid in resolving major regulatory issues facing the U.S 
Nuclear Regulatory Commission which involve RPV irradiation em- 
brittlement such as _ pressurized-thermal shock. operating 
pressure-temperature limits. low-temperature over-pressurization, 
and the specialized problems associated with low upper-shelf 
welds. 


27141 (NUREG/CP-0105-Vol.3, pp. 53-68) Use of J/Jy-R 
curves in assessing the fracture behavior of low upper shelf 
toughness materials. Hackett, E.M. (David Taylor Research Cen- 
ter, Annapolis, MD (USA)); Joyce, J.A. Nuclear Regulatory 
Commission. Washington. DC (United States). Office of Nuclear 
Regulatory Research: Brookhaven National Lab.. Upton. NY 
(United States). Mar 1990. (CONF-8910222-Vol.3: 17. water reac- 
tor safety information meeting, Rockville. MD (United States). 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3. Primary systems integrity; plant 
performance, testing and analysis: piping and NDE [nondestructive 
examination]: plant aging. 529p. Source: OSTI; INIS. 

The objective of this investigation was to evaluate the use of 
small specimen J/Jy-R curves in assessing the fracture resistance 
behavior of reactor vessels containing low upper shelf toughness 
weldments. As required by 10 CFR. Part 50, reactor vessel beltline 
materials must maintain an upper shelf Charpy V-Notch (CVN) en- 
ergy of at least 50 ft-lbs throughout vessel life. If CVN values from 
surveillance specimens fall below this value, the utility must 
demonstrate to the NRC that the lower values will provide margins 
of safety against fracture equivalent to those required by Appendix 
G of the ASME Boiler and Pressure Vessel Code. This paper 
presents recommendations regarding the material fracture resis- 
tance aspects of this problem and outline an analysis procedure for 
demonstrating adequate fracture safety based on CVN values. It is 
recommended that the deformation formulation of the J-integral be 
used in the analysis described above. For cases where J-integral 
fracture toughness testing will be required, the ASTM E1152-87 
procedure should be followed, however data should be taken to 
50% to 60% of the specimen remaining ligament. Extension of the 
crack growth validity limits for J-R curve testing, as described in 
E1152-87, can be justified on the basis of a singularity zone analy- 
sis which shows an engineering basis for J-control to 25% to 40% 
of the specimen remaining ligament. If J-R curve extrapolations are 
required for the analysis, a simple power law fit to data in the ex- 
tended validity region should be used. The example analysis 
pertormed for low upper shelf LINDE 80 weld material, showed re- 
quired CVN values for a reactor vessel with a 7.8 inch thick wall 
ranging from 32 ft-lbs to 48 ft-lbs, depending on the magnitude of 
the thermal stress component. 


27142 (NUREG/CP-—0105-Vol.3, pp. 69-77) Power Reactor 
Embrittlement Data Base. Kam, F.B.K. (Oak Ridge National Lab., 
TN (USA)); Stallmann, F.W.; Wang, J.A. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. DOE Contract AC05-840R21400. 
(CONF-8910222-Vol.3: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 3, Primary systems integrity; plant performance, testing 
and analysis; piping and NDE [nondestructive examination]; plant 
aging. 529p. Source: OSTI; INIS. 

Regulatory and research evaluations of embrittlement prediction 
models and of vessel integrity under load can be greatly expedited 
by the use of a well designed, computerized embrittlement data 
base. The Power Reactor Embrittlement Data Base (PR-EDB) is a 
comprehensive collection of data from surveillance reports and 
other published reports of commercial nuclear reactors. The uses 
of the data base require that as many different data as available 





are collected from as many sources as possible with complete ref- 
erences and that subsets of relevant data can be easily retrieved 
and processed. The objectives of this NRC-sponsored program are 
the following: (1) to compile and to verify the quality of the PR- 
EDB; (2) to provide user-friendly software to access and process 
the data: (3) to explore or confirm embrittlement prediction models; 
and (4) to interact with standards organizations to provide the tech- 
nical bases for voluntary consensus standards that can be used in 
regulatory guides, standard review plans, and codes. To achieve 
these goals, the data base architecture was designed after much 
discussion and planning with prospective users, namely, material 
scientists and members of the research staff. The current compila- 
tion of the PR-EDB (Version 1) contains results from surveillance 
capsule reports of 78 reactors with 381 data points for 110 differ- 
ent irradiated base materials and 161 data points for 79 different 
welds. Results from heat-affected zone materials are also listed. 
The time and effort required to process and evaluate different 
types of data in the PR-EDB have been drastically reduced from 
previous data bases. The Electric Power Research Institute (EPRI), 
reactor vendors, and utilities are in the process of providing back- 
up quality assurance checks of PR-EDB and will be supplementing 
the data base with additional data and documentation. 


27143 (NUREG/CP-0105-Vol.3, pp. 79-103) Accelerated irra- 
diation test of gundremmingen reactor vessel trepan material. 
Hawthorne, J.R. (Materials Engineering Associates, Inc., Lanham, 
MD (USA)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222—Vol.3: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 3, Primary systems integrity: plant performance, testing 
and analysis: piping and NDE [nondestructive examination]; plant 
aging. 529p. Source: OSTI; INIS. 

Initial mechanical properties tests of beltline material trepanned 
from the decommissioned KRB-A pressure vessel and archive ma- 
terial irradiated in the UBR test reactor revealed a major anomaly 
in relative radiation embrittlement sensitivity. Poor correspondence 
of material behavior in test vs. power reactor environments was 
observed for the weak test orientation (ASTM L-C) whereas corre- 
spondence was good for the strong orientation (ASTM C-L). To 
resolve the anomaly directly, Charpy-V specimens from a low 
(essentially-nil) fluence region of the vessel were irradiated to- 
gether with archive material at 279C in the UBR test reactor. 
Properties tests before UBR irradiation revealed a significant differ- 
ence in 41-J transition temperature and upper shelf energy level 
between the materials. However, the materials exhibited essentially 
the same radiation embrittlement sensitivity (both orientations), 
proving that the anomaly is not due to a basic difference in mate- 
rial irradiation resistances. Possible causes of the original anomaly 
and the significance to Nuclear Regulatory Commission Regulatory 
Guide 1.99 are discussed. 


27144 (NUREG/CP-0105-Vol.3, pp. 105-120) Embrittlement 
of the Shippingport reactor shield tank. Chopra, O.K. (Argonne 
National Lab., IL (USA)); Shack, W.J. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1990. (CONF-8910222-Vol.3: 17. water reactor safety infor- 
mation meeting, Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting: Proceed- 
ings. Volume 3, Primary systems integrity; plant performance, 
testing and analysis; piping and NDE [nondestructive examination]; 
plant aging. 529p. Source: OST]; INIS. 

The irradiation embrittlement of the Shippingport neutron shield 
tank material has been characterized. Irradiation increases the 
Charpy transition temperature (CTT) by ~25C (45F) and de- 
creases the upper shelf energy. The shift in CTT is not as severe 
as that observed in the High Flux Isotope Reactor (HFIR) surveil- 
lance specimens. However, the actual value of CTT is higher than 
that for the HFIR data and the toughness at service temperature is 
low. The increase in yield stress is 51 MPa (7.4 ksi), which is com- 
parable to the HFIR data. The results also indicate a low impact 
strength and higher transition temperature for the TL orientation 
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than that for the LT orientation. Some effects of the location across 
the thickness of the wall are also observed for the LT specimens; 
CTT is slightly greater for the specimens from the inner region of 
the wall. The data agree well with results from high-flux test reac- 
tors. Annealing studies indicate complete recovery of embrittlement 
after a 2-h anneal at 400C. The transition curve for the annealed 
inner wall specimens is virtually identical to that for the as-received 
outer wall. The results for weld specimens from the inner and outer 
walls are also presented. 


27145 (NUREG/CP-—0105-Vol.3, pp. 131-158) The UK contri- 
bution to improvements in TRAC and RELAPS. Brittain, |. (AEA 
Technology, Winfrith (England)); Coney, M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222—Vol.3: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity: plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 

This paper describes the work that has been performed in the 
United Kingdom on the improvement of the advanced thermal- 
hydraulic codes TRAC-PF1 and RELAPS5. This work is part of an 
internationally coordinated effort organized by the US Nuclear Reg- 
ulatory Commission via the International Code Assessment and 
Applications Program (ICAP). The present paper describes a new 
reflood model for TRAC, which includes modifications to the model- 
ing of both the heat transfer and the hydraulics. There is also an 
option to calculate the quench front progression using an analytic 
method. The use of the present finite difference method for calcu- 
lating the effects of steep axial and transverse temperature 
gradients in the cladding has also been investigated in some depth 
and has improved our understanding of the limitations of this 
method. Another significant improvement to the TRAC code is the 
development of a model to represent external thermocouples. This 
is important because of the central role that the LOFT experiments 
play in the validation of computer codes for large break LOCA 
analysis. The UK contribution to improvement of the RELAP5 code 
has been focused on the area of interphase drag under wet-wall 
conditions. Much of the work performed over the last year has 
been on developmental assessment, and this has led to some 
changes to the model. Finally, the paper describes work done to 
overcome problems in the RELAPS modeling of counter-current 
flow in a pressurized water reactor hot leg. 


27146 (NUREG/CP-0105-Vol.3, pp. 159-186) Code improve- 
ments based on results trom the 2D/3D activities. Murao, 
Yoshio (Japan Atomic Energy Research Institute, Ibaraki (Japan)); 
Akimoto, Hajime; Iguchi, Tadashi; Ohnuki, Akira; Abe, Yutaka; Sue- 
mura, Takayuki. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.3: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 3, Primary systems integrity: plant performance, testing 
and analysis; piping and NDE [nondestructive examination]; plant 
aging. 529p. Source: OSTI; INIS. 

In the safety analysis of the loss-of-coolant accident (LOCA) of 
light water reactors, it is very important to evaluate the temperature 
history of the fuel rod claddings during the reflood phase, which is 
governing the integrity of the first enclosure of the fission product. 
For the safety analysis of the reflood phase in a pressurized water 
reactor LOCA, the REFLA core model was developed at Japan 
Atomic Energy Research Institute (JAERI) and main models were 
implemented in the TRAC-PF1/MOD1 code. The code, which is 
called J-TRAC code, was assessed with results of Cylindrical Core 
Test Facility (CCTF) tests by using measured core boundary condi- 
tions and successfully predicted the reflood transients in the core. 
In the system calculation, however, it was found that some prob- 
lems still remain, that is, (1) water accumulation in the upper 
plenum is not correctly predicted and this caused spiky oscillation 
of fluid in the system and (2) the accuracy of void fraction predic- 
tion in the vertical-pipe is not sufficient. To overcome these 
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problems. it is necessary to develop the water carry-over model 
from a water pool and improve the shear stress model. JAERI is 
considering replacement of the TRAC-PF1 shear stress model with 
the TRAC-BF1 model for further improvement. 


27147 (NUREG/CP-0105-Vol.3, pp. 187-202) Investigation of 
PWR accident transients with the Bethsy facility. Deruaz, R. 
(CEA-CEN, Grenoble (France)); Barois, G.; Champ, M.; Mirau- 
court, J.M. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.3: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 3, Primary systems integrity: plant performance, testing 
and analysis; piping and NDE [nondestructive examination]; plant 
aging. 529p. Source: OSTI; INIS. 

BETHSY is a scaled down model of a 900 eMW Framatome 
pressurized water reactor (PWR) which has been designed to allow 
the study of PWR accident transients with the double purpose of 
Cathare code and Emergency Operating Procedure verification. 
The full operation of the facility was started in 1987. Since then, a 
fairly large variety of tests have been conducted which include 
steady state situations (single phase natural circulation, balanced 
and unbalanced loops, two-phase natural circulation, degraded 
steam generator mass inventory) as well as accident transients 
such as 2 inch and 6 inch cold leg breaks, steam break at pressur- 
izer, single and multiple steam generator tube ruptures (SGTR), 
total loss of feedwater. In order to illustrate the ongoing Bethsy 
program, three different kinds of tests are briefly presented, dealing 
with two-phase natural circulation, intermediate cold leg breaks and 
multiple SGTR. 


27148 (NUREG/CP-0105-Vol.3, pp. 121-130) Future plans 
for NRC thermal-hydraulic research. Shotkin, L.M. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1990. (CONF-8910222-Vol.3: 17. water 
reactor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity; plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 

The principal products of thermal-hydraulic research are com- 
puter codes which have been assessed against data and which are 
capable of analyzing the behavior of the reactor coolant system 
under transient and accident conditions. The Nuclear Regulatory 
Commission (NRC) has been developing thermal-hydraulic sys- 
tems codes and sponsoring test programs for more than 15 years. 
The test programs have been successfully completed. Based on 
code comparisons with these test data and extensive code use, 
closure on code development has been achieved. The codes have 
now reached an acceptable level of accuracy and maturity for cur- 
rent generation light water reactors. Further development is not 
likely to produce major changes in understanding plant pertfor- 
mance or the consequences of initiating events. Thus, it is now 
possible to bring the thermal-hydraulic code development program 
to a successful conclusion. NRC's current objective is to define the 
appropriate level of effort to maintain capability for thermal- 
hydraulic analysis in order to apply these developed codes to 
reactor issues in both operating reactors and advanced reactors. 


27149 (NUREG/CP-0105-Vol.3, pp. 203-227) Summary of 
ROSA-4 LSTF first phase test program and station blackout 
(TMLB) test results. Tasaka, K. (Japan Atomic Energy Research 
Institute, Ibaraki-ken (Japan)); Kukita, Y.; Anoda, Y. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1990. (CONF-8910222-Vol.3: 17. water 
reactor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity; plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 

This paper summarizes major test results obtained at the ROSA- 
4 Large Scale Test Facility (LSTF) during the first phase of the test 
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program. The results from a station blackout (TMLB) test con- 
ducted at the end of the first-phase program are described in some 
detail. The LSTF is an integral test facility being operated by the 
Japan Atomic Energy Research Institute for simulation of pressur- 
ized water reactor (PWR) thermal-hydraulic responses during 
small-break loss-of-coolant accidents (SBLOCAs) and operational 
abnormal transients. It is a 1/48 volumetrically scaled. full-height. 
full-pressure simulator of a Westinghouse-type 4-loop PWR. The 
facility includes two symmetric primary loops each one containing 
an active inverted-U tube steam generator and an active reactor 
coolant pump. The loop horizontal legs are sized to conserve the 
scaled (1/24) volumes as well as the length to the square root of 
the diameter ratio in order to simulate the two-phase flow regime 
transitions. The primary objective of the LSTF first-phase program 
was to define the fundamental PWR thermal-hydraulic responses 
during SBLOCAs and transients. Most of the tests were conducted 
with simulated component/operator failures, including unavailability 
of the high pressure injection system and auxiliary feedwater sys- 
tem, as well as operator failure to take corrective actions. The 
forty-two first phase tests included twenty-nine SBLOCA tests con- 
ducted mainly for cold leg breaks, three abnormal transient tests 
and ten natural circulation tests. Attempts were made in several of 
the SBLOCA tests to simulate the plant recovery procedures as 
well as candidate accident management measures for prevention 
of high-pressure core melt situation. The natural circulation tests 
simulated the single-phase and two-phase natural circulation as 
well as reflux condensation behavior in the primary loops in steady 
or quasi-steady states. 


27150 (NUREG/CP-0105-Vol.3, pp. 229-249) UMCP MIST 
counter-part test. di Marzo, M. (Univ. of Maryland, College Park 
(USA)); Almenas, K.; Hsu, Y.Y.; Pertmer, G.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222—Vol.3: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity: plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 

Two small break loss-of-coolant accident (LOCA) transients are 
compared to illustrate a scaling methodology for reduced pressure 
integral facilities. Mapping test 3004 is conducted in the Multiloop 
Integral System Test (MIST) full pressure, full height facility. The 
counter-part test MISO3I7 is scaled and performed in the reduced 
height, reduced pressure UMCP facility. Inventory is used as the 
chronological scale and pressure, normalized with the initial and 
system saturation pressures, is used as characteristic parameter to 
describe the system behavior. The appropriately normalized results 
conclusively demonstrate that: (a) the same phenomena are 
observed in the two facilities; (b) the sequence of events is anaio- 
gous and (c) the trends described by the normalized pressure 
versus inventory traces are in good quantitative agreement. Each 
energy transport mode traversed by the two facilities is compared 
and the phenomena present are described in detail. The differ- 
ences between the high and reduced pressure tests are outlined. 
The findings clearly indicate that pressure and height can be 
scaled for transient where limited boundary conditions are applied 
and where the break is subcooled. A statement on sensitivity to the 
initial conditions is also included to define the limitations of the 
quantitative results. 


27151 (NUREG/CP-0105-Vol.3, pp. 251-264) MIST program: 
Risk Dominant Transient testing. Geissler, G.O. (Babcock & 
Wilcox, Lynchburg, VA (USA)); Moskal, T.E. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222—Vol.3: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity; plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 

The Multiloop Integral System Test (MIST) Facility is a scaled 
physical model of a Babcock & Wilcox lowered loop, nuclear steam 





system. MIST was part of a program to address small-break loss- 
of-coolant accidents (SBLOCAs) specific to the Babcock & 
Wilcox-desianed plants. Data from MIST are used to benchmark 
the adequacy of system codes. such as RELAP5 and TRAC, for 
predicting abnormal plant transients. Toward the end of the test 
program. a series of tests were performed to explore operating 
procedures for mitigating various accident conditions and investi- 
gate possible alternative strategies. This included tests referred to 
as Risk Dominant Transients. in which a small-break loss-of- 
coolant accident was accompanied by the lack of particular 
auxiliary equipment or control systems that would normally be 
employed to mitigate the accident condition. Two of these tests ex- 
amined SBLOCA transients without the benefit of the high-pressure 
injection system. The first of these utilized standard abnormal 
transient operating guideline control schemes. and the second em- 
ployed a more aggressive steam generator pressure control 
strategy to cool the plant. The results and observations from these 
tests are summarized. 


27152 (NUREG/CP-0105-Vol.3, pp. 265-283) NDE reliability 
and advanced NDE technology validation. Doctor, S.R. (Pacific 
Northwest Lab.. Richland, WA (USA)); Deffenbaugh, J.D.; Good, 
M.S.; Green, E.R.: Heasler, P.G.; Hutton, P.H.: Reid, L.D.: Simo- 
nen, F.A.; Spanner, J.C.; Taylor, T.T.; Vo, T.V. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton. NY 
(United States). Mar 1990. DOE Contract AC06-76RL01830. 
(CONF-8910222-Vol.3: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 3, Primary systems integrity: plant performance, testing 
and analysis: piping and NDE [nondestructive examination]: plant 
aging. 529p. Source: OSTI: INIS. 

This paper is a review of three NRC (Nuclear Regulatory Com- 
mission) research programs dealing with the nondestructive 
examination (NDE) of light water reactors. The focus of work has 
been assessing the reliability of NDE (with emphasis on computer- 
based NDE equipment) for finding defects of interest to structural 
integrity. developing methodology for the in-service inspection plan 
that overcomes NDE unreliability and provides greater assurance 
that unacceptable defects in primary systems will be reliably de- 
tected and accurately characterized. There has been extensive 
work with Section 11 and Section 5 of the ASME Boiler and Pres- 
sure Vessel Code. . 


27153 (NUREG/CP-0105-Vol.3, pp. 285-299) Improved 
eddy-current inspection for steam generator tubing. Dodd, C.V. 
(Oak Ridge National Lab., TN (USA)); Pate, J.R.; Allen, J.D. Jr. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1990. DOE Contract ACO05- 
840R21400. (CONF-8910222-Vol.3: 17. water reactor safety 
information meeting, Rockville, MD (United States), 23-25 Oct 
1989). In Seventeenth water reactor safety information meeting: 
Proceedings. Volume 3, Primary systems integrity; plant perfor- 
mance, testing and analysis; piping and NDE [nondestructive 
examination]: plant aging. 529p. Source: OSTI; INIS. 

Computer programs have been written to allow the analysis of 
different types of eddy-current probes and their performance under 
different steam generators test conditions. The probe types include 
the differential bobbin probe, the absolute bobbin probe, the pan- 
cake probe and the reflection probe. The generator test conditions 
include tube supports, copper deposits, magnetite deposits, dent- 
ing, wastage, pitting, cracking, and intergranular attack. These 
studies are based mostly on computed values, with the limited 
number of test specimens available used to verify the computed 
results. The instrument readings were computed for a complete 
matrix of the different test conditions, and then the test conditions 
determined as a function of the readings by a least-squares tech- 
nique. A comparison was made of the errors in fit and instrument 
drift for the different probe types. The computations of the change 
in instrument reading due to the defects have led to an inversion 
technique in which the defect properties can be computed from the 
instrument readings. This has been done both experimentally and 
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analytically for each of these probe types. Measurements and com- 
putations were also made of the effect of sampling rate on the 
accuracy of the defect depth measurements for the bobbin probe 
For simple defect signals. a relative coarse sample rate is sufficient 
to determine the defect depth. The frequency response of the sig- 
nal produced as the coil is scanned past the defect determines the 
desired response of the instrument amplifiers. Neural networks 
have been applied to the analysis of eddy-current defect scans in 
the presence of other signals. such as tube supports. magnetite 
deposits, and copper deposits. 


27154 (NUREG/CP-0105-Vol.3. pp. 301-318) Hydrogen 
water chemistry for BWRs: A status report on the EPRI devel- 
opment program. Jones. R.L. (Electric Power Research Institute, 
Palo Alto, CA (USA)): Nelson, J.L. Nuclear Regulatory Commis- 
sion. Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab.. Upton. NY (United States). 
Mar 1990. (CONF-8910222—Vol.3: 17. water reactor safety infor- 
mation meeting. Rockville, MD (United States), 23-25 Oct 1989). In 
Seventeenth water reactor safety information meeting: Proceed- 
ings. Volume 3. Primary systems integrity: plant performance, 
testing and analysis: piping and NDE [nondestructive examination]: 
plant aging. 529p. Source: OSTI: INIS. 

Many boiling water reactors (BWRs) have experienced extensive 
intergranular stress corrosion cracking (IGSCC) in their austenitic 
stainless steel reactor coolant system piping. resulting in serious 
adverse impacts on plant capacity factors, operating and mainte- 
nance costs, and personnel radiation exposures. A major research 
program to provide remedies for BWR pipe cracking was funded 
by Electric Power Research Institute, General Electric, and the 
BWR Owners Group for IGSCC Research between 1979 and 
1988. Results from this program show that the likelihood of IGSCC 
depends on reactor water chemistry (particularly on the concentra- 
tions of ionic impurities and oxidizing radiolysis products) as well 
as on material condition and the level of tensile stress. Tests have 
demonstrated that the concentration of oxidizing radiolysis products 
in the recirculating reactor water of a BWR can be reduced sub- 
stantially by injecting hydrogen into the feedwater. Recent plant 
data show that the use of hydrogen injection can reduce the rate of 
IGSCC to insignificant levels if the concentration of ionic impurities 
in the reactor water is kept sufficiently low. This approach to the 
control of BWR pipe cracking is called hydrogen water chemistry 
(HWC). This paper presents a review of the results of EPRI's HWC 
development program from 1980 to the present. In addition, plans 
for additional work to investigate the feasibility of adapting HWC to 
protect the BWR vessel and major internal components from po- 
tential stress corrosion cracking problems are summarized. 


27155 (NUREG/CP-0105-Vol.3, pp. 319-344) Cast stainless 
steel aging: Mechanisms and predictions. Chopra, O.K. (Ar- 
gonne National Lab., IL (USA)); Chung, H.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222-Vol.3: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings.- Volume 3, Primary systems integrity; plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 
Charpy-impact and J-R curve data are presented for several ex- 
perimental and commercial heats, as well as tor reactor-aged 
material of CF-3, CF-8, and CF-8M cast stainless steels. The ef- 
fects of material variables on the embrittlement of cast stainless 
steels are evaluated. In general, the low-carbon CF-3 cast 
stainless steels are the most resistant and the Mo-containing, high- 
carbon CF-8M steels are the most susceptible to low-temperature 
embrittlement. The ferrite morphology strongly affects the extent or 
degree of embrittlement, whereas material composition influences 
the kinetics of embrittlement. The kinetics of embrittlement can 
vary significantly with small changes in the constituent elements of 
the cast material. The mechanisms of embrittlement are also es- 
tablished. Mechanical property data are analyzed to develop the 
procedure and correlations for predicting the kinetics and extent of 
embrittlement of reactor components from known material parame- 
ters. The method and examples of estimating the impact strength 
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and fracture toughness of cast components during reactor service 
are described. The lower-bound values of impact strength and frac- 
ture toughness for cast stainiess steels at light water reactor 
operating temperatures are defined 


27156 (NUREG CP-—0105-Vol.3. pp. 377-398) Aging risk as- 
sessment methodology: Demonstration study on a PWR 
AFWS. Wolford. A.J. (Idaho National Engineering Lab.. Idaho Falls 
(USA)}): Atwood. C.L.: Roesener. W.S. Nuclear Regulatory Commis- 
sion. Washington. DC (United States). Office of Nuclear Regulatory 
Research: Brookhaven National Lab.. Upton. NY (United States. 
Mar 1990. DOE Contract AC07-761D01570. (CONF-8910222—Vol.3: 
17. water reactor safety information meeting. Rockville. MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety infor- 
mation meeting: Proceedings. Volume 3. Primary systems integrity: 
plant performance, testing and analysis: piping and NDE [nonde- 
structive examination]: plant aging. 529p. Source: OSTI: INIS 

The problem of analyzing age-dependent pliant risk necessitates 
rethinking a basic principle of probabilistic risk assessment (PRA); 
the assumption that all equipment failure probabilities are constant. 
This paper presents a methodology to detect and quantify increas- 
ing failure rates. The methodology is applied to a 16 year old 
pressurized water reactor (PWR) auxiliary feedwater system. 
Based upon plant-specific maintenance data and the accompany- 
ing PRA, this study concludes that age-dependent behavior can be 
inferred from the data sources, and that the implied core damage 
frequency can be computed from these data. The primary purpose 
of such an aging analysis is not for extrapolation of risk into the 
distant future, but to help determine near-future contributors to risk 
and add insight to decisions for corrective actions. This use of ao- 
ing risk analysis is therefore consistent with the Nuclear Regulatory 
Commission's use of PRA in general. A useful product of this work 
is the development of a step-by-step procedure for aging risk as- 
sessment. 


27157 (NUREG/CP—0105-Vol.3. pp. 399-410) Loss-of-coolant 
accident (LOCA) testing of aged cables for nuclear plant life 
extension. Jacobus, MJ. (Sandia National Labs., Albuquerque, 
NM (USA)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
DOE Contract AC04-76DP00789. (CONF-8910222-Vol.3: 17. wa- 
ter reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety infor- 
mation meeting: Proceedings. Volume 3, Primary systems integrity; 
plant performance, testing and analysis; piping and NDE [nonde- 
structive examination]: plant aging. 529p. Source: OSTI; INIS. 

Sandia National Laboratories is conducting long-term aging re- 
search on representative samples of nuclear power plant Class 1E 
cables. The objectives of this program are to determine the suitabil- 
ity of these cables for extended life (beyond 40-year design basis) 
and to assess various cable condition monitoring (CM) techniques 
for predicting remaining cable life. Twelve different cable products 
have been aged for long times at relatively mild exposure condi- 
tions in three test chambers to nominal equivalent lifetimes of 20, 
40, and 60 years. Following the aging process, the cables in each 
chamber were exposed to a sequential accident profile consisting 
of 110 Mrad of high dose rate gamma irradiation followed by a 
simulated design basis loss-of-coolant accident (LOCA) steam ex- 
posure (except the 20-year chamber, which has not yet been LOCA 
tested). This paper discusses the results of the LOCA testing on 
the cables aged to 60 years. Although some of the cables experi- 
enced electrical failures, the results of these tests indicate a good 
life extension potential for a number of popular cable products. 


27158 


(NUREG/CP-0105-Vol.3, pp. 345-375) Environmen- 
tally assisted cracking in light water reactors. Kassner, T.F. 
(Argonne National Lab., IL (USA)); Park, J.Y.; Ruther, W.E.; 
Shack, W.J. Nuclear Regulatory Commission, Washington, DC 


(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.3: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 3, Primary systems integrity; plant performance, testing 
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ano analysis: piping anc NDE [nondestructive examination]: plant 
aging. 529p. Source: OSTI: INIS 

Piping in light water reactor (LWR) power systems has been af- 
fected by several types of environmental degradation. Intergranular 
stress corrosion cracking (IGSCC) of austenitic steel (SS) piping in 
boiling water reactors (BWRs) has required research, inspection. 
and mitigation programs that have cost millions of dollars. As ex- 
tended lifetimes are envisaged. other potential environmental 
degradation problems such as corrosion fatigue must be consid- 
ered. The objective of this program is to develop an independent 
capability for the assessment of environmentally assisted degrada- 
tion in LWR systems. Topics that have been considered during this 
year include (1) stress corrosion cracking (SCC) of austenitic stain- 
less steels (SS), (2) fatigue of Type 316NG SS, and (3) SCC of 
ferritic steels used in reactor piping. pressure vessels and steam 
generators. Constant-extension-rate-tests (CERTs) and crack- 
growth-rate (CGR) tests on ITCT specimens were performed to 
quantify the effects of chromate, sulfate. chloride, and low levels of 
organic impurities on SCC of sensitized Type 304 and Type 316NG 
SS. Some organic substances were found to actually inhibit SCC 
of sensitized Type 304 SS. Fatigue tests on Type 316NG SS 
showed that even at 0.5 Hz the fatigue life in the environment is 
about half of that in air, and the reduction in life increases at lower 
frequencies. CGR tests on A533-Gr B pressure vessel steel are in 
progress on conventional specimens and composite specimens of 
A533-Gr B/Inconel182/Inconel-600. Some of the specimens have 
been plated with either nickel or gold to reduce contact between 
the surtace of low-alloy steel and the environment. Comparison of 
the results from the bare and plated specimens will provide insight 
into whether electron transfer through the oxide film on the bulk 
surface of the ferritic steel is important in the overall SCC process. 


27159 (NUREG/CP-0105-Vol.3, pp. 433-437) Comprehen- 
sive aging assessment of circuit breakers and relays for 
nuclear plant aging research (NPAR) program Phase 2. Glea- 
son, J.F. (Wyle Labs., Huntsville, AL (USA)). Nuclear Regulatory 
Commission. Washington, DC (United States). Office of Nuclear 
Regulatory Research: Brookhaven National Lab., Upton, NY 
(United States). Mar 1990. (CONF-8910222-Vol.3: 17. water reac- 
tor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity: plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]; plant aging. 529p. Source: OSTI; INIS. 

This paper discusses the research being sponsored by the Office 
of Regulatory Research, Nuclear Regulatory Commission as part of 
the Nuclear Plant Aging Research (NPAR) Program. It reports on 
the Phase 2 tasks which are to resolve technical safety issues re- 
lated to the aging degradation of circuit breakers and relays. The 
objectives of Phase 2 are to: (1) identify and characterize aging 
and service wear effects of circuit breakers and relays which, if 
unchecked, could impair plant safety; (2) identify and develop 
methods of inspection, surveillance, and condition monitoring, and 
of evaluating residual life of circuit breakers and relays, which will 
assure timely detection of significant aging effects prior to loss of 
safety function: (3) evaluate the effectiveness of storage, mainte- 
nance, repair and replacement practices in mitigating the rate and 
extent of degradation in circuit breakers and relays caused by ag- 
ing and service wear. 


27160 (NUREG/CP-0105-Vol.3, pp. 439-451) Aging assess- 
ment of auxiliary feedwater systems. Casada, D.A. (Oak Ridge 
National Lab., TN (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
DOE Contract ACO05-840R21400. (CONF-8910222-Vol.3: 17. wa- 
ter reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety infor- 
mation meeting: Proceedings. Volume 3, Primary systems integrity; 
plant performance, testing and analysis; piping and NDE [nonde- 
structive examination]; plant aging. 529p. Source: OSTI; INIS. 

A study of pressurized water reactor auxiliary feedwater (AFW) 
systems has been conducted by Oak Ridge National Laboratory 
(ORNL) under the auspices of the Nuclear Regulatory Commis- 
sion’s Nuclear Plant Aging Research Program. The study has 





reviewed historical failure experience and current monitoring prac- 
tices for the AFW System. This paper provides an overview of the 
study approach and results with respect to the following topics: 
AFW system design and functions, specifically, pump suction 
sources, pumps, pump discharge and flow distribution; failure data 
analysis results; and plant monitoring practices reviews. 


27161 (NUREG/CP-0105-Vol.3, pp. 453-471) Instrument air 
system - Aging impact on system availability. Villaran, M. 
(Brookhaven National Lab., Upton, NY (USA)); Subudhi, M.; Full- 
wood, R. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1990. (CONF- 
8910222-Vol.3: 17. water reactor safety information meeting, 
Rockville, MD (United States), 23-25 Oct 1989). In Seventeenth 
water reactor safety information meeting: Proceedings. Volume 3, 
Primary systems integrity; plant performance, testing and analysis: 
piping and NDE [nondestructive examination]; plant aging. 529p. 
Source: OSTI; INIS. 

The effects of aging on instrument air (IA) systems in Nuclear 
Power Stations have been studied as part of the Nuclear Plant Ag- 
ing Research (NPAR) Program. The aging phenomena has been 
characterized by analyzing operating experience from actual plant 
maintenance records. In addition, various national data bases were 
utilized to obtain instrument air system data to supplement and val- 
idate the plant data base findings. Time-dependent failure rates 
were calculated for several components to identify aging trends. A 
computer program was developed and implemented to model a 
typical IA system and perform time-dependent Probabilistic Risk 
Assessment calculations. Using the time-dependent failure rates 
calculated from the data, the effects of aging on system unavail- 
ability and component importance were investigated. 


27162 (NUREG/CP-0105-Vol.3, pp. 473-495) Aging effects 


in component failure and downtime data and impacts on plant 
risk. Vesely, W.E. (Science Applications International Corp., 
Columbus, OH (USA)). Nuclear Regulatory Commission, Washing- 


ton, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
(CONF-8910222-Vol.3: 17. water reactor safety information 
meeting, Rockville, MD (United States), 23-25 Oct 1989). In Sev- 
enteenth water reactor safety information meeting: Proceedings. 
Volume 3, Primary systems integrity; plant performance, testing 
and analysis; piping and NDE [nondestructive examination]; plant 
aging. 529p. Source: OSTI; INIS. 

The status results of two related projects are described in this 
presentation. The first part of the presentation, corresponding to 
the first project, is entitled Evaluation of Aging Effects in Compo- 
nent Failure and Downtime Data. The second part of the 
presentation, corresponding to the second project, is entitled Eval- 
uation of Core Melt Frequency Effects Due to Component Aging 
and Maintenance. The work performed to evaluate aging effects in 
component failure and maintenance downtime data has resulted in 
an analysis procedure and personal computer software being de- 
veloped. The procedure has been applied to diesel data circuit 
breaker data, controller data and starter data. Significant aging ef- 
fects have been preliminarily identified. The work performed to 
evaluate core melt frequency impacts from component aging has 
resulted in approaches and software being developed. The applica- 
tions to two NUREG 1150 probabilistic risk assessments show the 
dramatic effects aging and different maintenance programs can 
have. The detailed contributions which are produced allows the ag- 
ing contributors to be effectively prioritized. Multiple aging effects 
are often the dominant contributors. These results are also prelimi- 
nary and are under review. 


27163 (NUREG/CP-0105-Vol.3, pp. 497-507) The use of 
NPAR results in plant inspection activities. Gunther, W. 
(Brookhaven National Lab., Upton, NY (USA)); Taylor, J. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1990. (CONF-8910222-Vol.3: 17. water 
reactor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity; plant 
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performance, testing and analysis: piping and NDE [nondestructive 
examination]: plant aging. 529p. Source: OSTI; INIS. 

The US Nuclear Regulatory Commission's (NRC's) Nuclear Plant 
Aging Research (NPAR) Program is a hardware oriented research 
program which has produced a large data base of equipment and 
system operating, maintenance, and testing information. Equipment 
and systems which have a propensity for age related degradation 
are identified, and methods for detecting and mitigating aging ef- 
fects have been evaluated. As plants age. it becomes increasingly 
important that NRC inspectors be cognizant of plant aging phe- 
nomena. This paper describes the NPAR information which can 
enhance inspection activities, and provides a mechanism for mak- 
ing pertinent research available to the inspectors. 


27164 (NUREG/CP-0105-Vol.3, pp. 411-431) Assessment of 
PWSCC damage in PWR steam generator tubes. Shah, V.N. 
(Idaho National Engineering Lab., Idaho Falls (USA)); MacDonald, 
P.E.; Lowenstein, D.B.; Turner, A.P.L.; Ward, S.R.; Gorman, J.A.; 
Weidenhamer, G.H. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1990. 
DOE Contract AC07-761D01570. (CONF-8910222-Vol.3: 17. water 
reactor safety information meeting, Rockville, MD (United States), 
23-25 Oct 1989). In Seventeenth water reactor safety information 
meeting: Proceedings. Volume 3, Primary systems integrity; plant 
performance, testing and analysis; piping and NDE [nondestructive 
examination]: plant aging. 529p. Source: OSTI; INIS. 

This paper presents a model for assessing primary water stress 
corrosion cracking (PWSCC) damage to pressurized water reactor 
(PWR) steam generator tubes. PWSCC damage has been de- 
tected at three locations in the recirculating steam generator: roll 
transition regions, U-bends, and tube dents. The model accounts 
for residual stresses, microstructure, and primary coolant tempera- 
tures. High residual tensile stresses and low mill-annealing 
temperatures contribute significantly to PWSCC. PWSCC is a ther- 
mally activated process; small increases in operating temperature 
accelerate damage. The model employs a Weibull distribution to 
estimate the times to failure of steam generator tubes for failures 
caused by PWSCC. The model uses tube degradation results 
obtained from inservice inspections and from destructive examina- 
tions. This paper also describes a life assessment procedure for 
steam generator tubes. 


27165 (NUREG/CP-0105-Vol.3, pp. 509-529) NPAR 
approach to controlling aging in nuclear power plants. Chris- 
tensen, J.A. (Pacific Northwest Laboratory, Richland, WA (USA)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1990. (CONF-8910222—Vol.3: 17. 
water reactor safety information meeting, Rockville, MD (United 
States), 23-25 Oct 1989). In Seventeenth water reactor safety infor- 
mation meeting: Proceedings. Volume 3, Primary systems integrity; 
plant performance, testing and analysis; piping and NDE [nonde- 
structive examination]; plant aging. 529p. Source: OSTI; INIS. 
Aging degradation in nuclear power plants must be controlled to 
prevent safety margins from declining below limits provided in plant 
design bases. The NPAR Program and other aging-related pro- 
grams conducted under the auspices of the Nuclear Regulatory 
Commission (NRC) Office of Research are developing needed 
technical guidance for control of aging. Results from these pro- 
grams, together with relevant information developed by industry 
and elsewhere, are implemented through various ongoing NRC 
and industry programs and initiatives as well as by means of con- 
ventional regulatory instruments. The aging control process central 
to these efforts consists of three key elements: (1) selection of 
components, systems, and structures (CSS) in which aging must 
be controlled, (2) understanding of the mechanisms and rates of 
degradation in these CSS, and (3) managing degradation through 
effective surveillance and maintenance. These elements are ad- 
dressed in Good Practices Guidance that integrates information 
developed under NPAR and other studies of aging into a systems- 
oriented format that tracks directly with the safety analysis reports. 


27166 (NUREG/CP-0115, pp. 9-21) The activities of the 
OECD Nuclear Energy Agency in risk assessment. Herttrich, 
P.M. Nuclear Regulatory Commission, Washington, DC (United 
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States). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797;CONF-9009346—-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

Principal Working Group (PWG) 5, Risk Assessment, of the Or- 
ganization for Economic Cooperation and Development (OECD) 
Nuclear Energy Agency was established in 1983. A regular activity 
of PWG 5 is the compilation of the current status of probabilistic 
safety assessment (PSA) programs in member countries. In the 
area of PSA methodology, level-1 PSA's have been reviewed. The 
use of operational experience for the assessment of human reliabil- 
ity in PSA's has been evaluated. Currently a reference paper on 
the state of the art in specific areas like dependencies, human 
errors, time dependent phenomena, external events and uncertain- 
ties is developed. While the role of quantitative results and safety 
goals has always been a topic of controversial discussion, PWG 5 
concentrates on pragmatic technical applications of PSA results 
and insights of level-1 PSA's for the assurance and improvement 
of nuclear power plant safety: PSA as an aid to safety manage- 
ment and living PSA applications. In addition now also the use of 
PSA of the containment system performance for the improvement 
of accident prevention and mitigation is under consideration. 


27167 (NUREG/CP-0115, pp. 57-63) Severe accident risks: 
An assessment for five US nuclear power plants. Where do we 
go from here?. Murphy, J.A. (Nuclear Regulatory Commission, 
Washington, DC (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Systems Research; Sandia 
National Labs., Albuquerque, NM (United States). Feb 1991. 
(SAND-—90-2797;CONF-9009346—: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The effort which ultimately came to be known as NUREG-1150 
was originally initiated to provide a risk perspective to new source 
term information arising from the reassessment of source term 
technology which was published as NUREG-0956 in draft form in 
1985 and in final in 1986 and followed naturally from an assess- 
ment of the state-of-the-art of risk assessment technology 
published in NUREG-1050, Probabilistic Risk Assessment Refer- 
ence Document, published in 1984. At one time, this effort was 
thought to be a relatively simple exercise which could be performed 
in a relatively short period of time using a survey type of accident 
frequency analysis based on generic models developed under the 
Nuclear Regulatory Commission's Accident Sequence Evaluation 
Program (ASEP) and with source terms obtained by running the 
newly developed Source Term Code Package, described in 
NUREG-0956. It became readily apparent that the effort would be 
exceedingly more complex than initially envisioned. The paper dis- 
cusses the peer review of the NUREG-1150 Drafts for Comment, 
major improvements in the accident frequency analysis and acci- 
dent phenomenology and risk analysis portions, other planned 
modifications, and goals for publication of a final document. 


27168 (NUREG/CP-0115, pp. 64-74) Operational reactor 
safety applications and limitations of PSA. Petrella, S. (Ontario 
Hydro, Toronto (Canada)); Lawrence, P.N. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 
Feb 1991. (SAND—90-2797;CONF-9009346-: Committee on the 
Safety of Nuclear Installations (CSNI) on Probabilistic Safety As- 
sessment (PSA) applications and limitations, Santa Fe, NM (United 
States), 4-6 Sep 1990). In CSNI/ workshop on PSA applications 
and limitations. Proceedings. 475p. Source: OSTI; NTIS; INIS. 
Ontario Hydro is currently undertaking a program to perform 
level 3 probabilistic risk assessments (PRAs) for all of its operating 
nuclear power stations. The first PRA has been completed and the 
second is well underway. Although the operational reactor safety 
program has always incorporated probabilistic safety elements, the 
increasing scope and sophistication of the PSAs currently being 
performed is necessitating a revision to this program. This paper 
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describes how PRA results are being incorporated into the opera- 
tional reactor safety program, the development of operational 
reliability monitoring tools from the PRAs, and the planned and 
possible future uses for PRAs in operational safety. Limitations in 
the use of PRAs vis-a-vis other elements and constraints of the op- 
erational reactor safety program are also discussed. 


27169 (NUREG/CP-0115, pp. 97-109) The use of PSA nu- 
merical results in the regulation of nuclear safety in the UK. 
Campbell, J.F. (H.M. Nuclear Installations, Merseyside (England)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; Sandia National Labs., Albuquerque, 
NM (United States). Feb 1991. (SAND-90-2797;CONF-9009346—: 
Committee on the Safety of Nuclear Installations (CSNI) on Proba- 
bilistic Safety Assessment (PSA) applications and limitations, Santa 
Fe, NM (United States), 4-6 Sep 1990). In CSN/ workshop on PSA 
applications and limitations. Proceedings. 475p. Source: OSTI; 
NTIS; INIS. 

The Nuclear Installations Inspectorate receives a variety of prob- 
abilistic safety assessments (PSAs) for review. Each appears as 
part of an overall safety case, most of which is made in terms of 
the quality of the engineering. The PSAs are assessed against the 
probabilistic criteria, which are described. together with some likely 
features of a revision which is currently underway. The generation 
of low probability values in a PSA is related to the criteria adopted. 
The significance and use of these low values is discussed and the 
assessment process is illustrated by some examples. Emphasis is 
placed on the importance of relating the numerical results to spe- 
cific engineering features of the plant, and in forming a judgment, 
jointly with engineering colleagues, as to whether the indications 
from the PSA represent real weaknesses in the plant or whether 
they are artifacts of the PSA itself. The question of whether rea- 
sonably practicable improvements can be made to the plant is then 
taken up with the licensee. An indication is given as to how the 
problem of the risk from external events is handled and a sugges- 
tion is made for a possible approach to the probabilistic criteria for 
such events which might bypass the need to estimate their fre- 
quency. 


27170 (NUREG/CP-0115, pp. 23-33) insights of PSA stud- 
ies made for operating nuclear power stations in Finland. 
Laaksonen, J. (Finnish Centre for Radiation and Nuclear Safety, 
Helsinki (Finland)): Virolainen, R. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; San- 
dia National Labs., Albuquerque, NM (United States). Feb 1991. 
(SAND—90-2797 ;CONF-9009346—: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

In 1984 the Finnish regulatory authority (STUK) required the utili- 
ties to make plant specific probabilistic safety assessment (PSA) 
studies for each plant. It was also strongly recommended that most 
of the work be made by plant personnel. This advice was well 
observed by both utilities. Results of level 1 PSA studies were sub- 
mitted for regulatory review in June 1989. Only internal initiating 
events, including loss-of-offsite power and human errors, were con- 
sidered at this stage. Each study took an effort of 12 to 20 man 
years. A thorough regulatory review, about two man years per 
plant, is currently underway, and will cause some changes in the 
initial results of the studies. The utilities are continuing their PSA 
work with the fire and flood analysis, and then with the analysis of 
risks during start-up and shutdown conditions. As soon as a level 1 
PSA study has been reviewed, and a common understanding of 
the models and data has been reached between the utility and the 
STUK, this basic PSA version will be the first element of a living 
PSA. The second element is a user friendly PSA code that can 
rapidly run through the quantitative part of the study and thus eas- 
ily indicate the influence of any deviation from the basic version. 
The third element is plant specific data collection and processing 
system. The living PSA for the first plant is expected to be fully op- 
erational sometime next year. The first use of the living PSA will be 
the safety assessment of proposed plant modifications and a sys- 
tematic re-evaluation of technical specifications. 





27171 (NUREG/CP-0115, pp. 35-56) Recent results of level 
1 PSA for nuclear power plants in Japan. Hirano, M. (Japan In- 
stitute of Nuclear Safety, Tokyo (Japan)); Sugawara, M.; Fujimoto, 
H. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797:CONF-9009346—-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

This paper summarizes the recent results of level 1 probabilistic 
safety assessment (PSA) for nuclear power plants (NPPs) in 
Japan, focusing on some results at the Japan Institute of Nuclear 
Safety (JINS) of the Nuclear Power Engineering Test Center 
(NUPEC). Both governmental organizations including JINS and in- 
dustry groups are carrying out Level 1 and Level 2 PSA for NPPs. 
It can be said that the level 1 PSA results obtained by both JINS 
and industry groups are approximately the same. The core damage 
frequencies for typical Japanese NPPs, even applying upper 5% 
values, are small enough to meet the International Atomic Energy 
Agency's proposal of the value 10~5/reactor year for future plants. 
The above-mentioned level 1 PSAs do not represent final ones 
and in the near future, will be reevaluated based on the current 
methodology and the domestic data bases which are now under 
development in Japan. 


27172 (NUREG/CP-0115, pp. 81-94) Main results of Ger- 
man risk study, Phase B, in the light of methodological 
problems. Koeberlein, K. (Geselischaft fuer Reaktorsicherheit, 
Garching (West Germany)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; San- 
dia National Labs., Albuquerque, NM (United States). Feb 1991. 
(SAND—90-2797;CONF-9009346—: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The German Risk Study, Phase B, which has been performed 
for a 1,300 MWe KWU-type pressurized water reactor, is a level 2 
probabilistic safety assessment (PSA). In the study, 32 initiating 
events have been considered. An expected plant damage state fre- 
quency of about 3x10-5 per year has been calculated. In a plant 
damage state core meltdown can only be prevented by means of 
accident management procedures. The probability is high (about 
98%) that in a plant damage state the primary system will not be 
depressurized. Core meltdown under high system pressure would 
endanger the containment integrity immediately. In most plant dam- 
age states accident management procedures are possible which 
bring the plant in a safe state or, at least, reduce the pressure in 
the primary system before the pressure vessel fails. On a prelimi- 
nary basis, a success probability of 99% for accident management 
procedures (secondary or primary side bleed and feed) has been 
estimated. This results in an expected core melt frequency of about 
4x10-® per year. The expected frequency of high pressure core 
meltdown is about 6x10~—’ per year. Loads on, and failure modes 
of, the containment during a core melt accident as well as release 
fractions after containment failure have been analyzed. The study 
did, however, refrain from quantifying the probability of containment 
failure modes. A main uncertainty in this area is the probability of 
containment failure due to hydrogen burning. The results of the 
study point out, that the risk can be reduced significantly if contain- 
ment failure due to hydrogen burning can be reliably prevented. 


27173 (NUREG/CP-0115, pp. 75-80) The French 900 MWe 
PWR PSA results and specificities. Lanore, J.M. (Commissariat 
a l'Energie Atomique, Fontenay-Aux-Roses (France)). Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Sandia National Labs., Albuquerque, NM 
(United States). Feb 1991. (SAND—90-2797;CONF-9009346-: 
Committee on the Safety of Nuclear Installations (CSNI) on Proba- 
bilistic Safety Assessment (PSA) applications and limitations, Santa 
Fe, NM (United States), 4-6 Sep 1990). In CSN/ workshop on PSA 
applications and limitations. Proceedings. 475p. Source: OSTI; 
NTIS; INIS. 
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A probabilistic safety assessment his been performed by the 
Safety Analysis Department of CEA for a 900 MWe standardized 
plant. The paper presents the objectives. the scope of the study 
and the level 1 results. Some general insights are drawn, espe- 
cially the benefit related to the implementation of emergency 
procedures and the importance of risk during shutdown situations. 


27174 (NUREG/CP-0115, pp. 111-123) Probabilistic safety 
assessments at EDF. Berger, J.P. (EDF-SEPTEN, Villeurbanne 
(France)). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (United States). Feb 1991. (SAND~90- 
2797;CONF-9009346—: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The paper discusses the background of probabilistic studies at 
Electricite de France; the PSA 1300 project (a probabilistic safety 
assessment of a standardized 1300 MW pressurized water reactor) 
including features of the assessment, e.g., level, scope of the 
assessment, methodological content, basis of French operating ex- 
perience, and work toward a living assessment; results and 
lessons to be drawn including risk level, distribution of the risk, and 
main sequences; and other observations such as shutdown states, 
the human factor, and contribution of the characteristics in the 
French safety process; limits of the assessment; and uses in 
France. The PSA 1300 has now been completed. Some major 
lessons have been drawn from this assessment while taking ac- 
count of the identified limits of probabilistic assessment. 


27175 (NUREG/CP-0115, pp. 125-129) New aspects of the 


PSA methodology for the passive safety plants. Cavicchia, V. 
(ENEL, Rome (Italy)); Bassanelli, A.; Traini, E. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 
Feb 1991. (SAND—90-2797;CONF-9009346—: Committee on the 
Safety of Nuclear Installations (CSNI) on Probabilistic Safety As- 


sessment (PSA) applications and limitations, Santa Fe, NM (United 
States), 4-6 Sep 1990). In CSN/ \workshop on PSA applications 
and limitations. Proceedings. 475p. Source: OSTI; NTIS; INIS. 

Since 1982 ENEL has performed probabilistic safety studies to 
assess the capability of prevention and mitigation of severe acci- 
dents for the Italian nuclear plants in design or in operation at the 
moment of the analysis. These analyses have been invaluable for 
a more systematic understanding of the plant response and of the 
effectiveness of defenses. Even if the experience has shown that 
the communication with the public in mere probabilistic terms is not 
effective, they allowed the identification of design and emergency 
procedures changes to further enhance the defenses. For the new 
generation reactors, such as the passive safety plants presently in 
development in the United States and in Europe, ENEL is partici- 
pating with the vendors to perform probabilistic safety analyses and 
thermal-hydraulic analyses for the evaluation of the safety level 
and for contributing to the design improvement in an interactive 
way. The paper discusses the following topics: probabilistic safety 
studies (PSS) use for passive safety plants, methodological differ- 
ences, initiating events, common cause failure treatment, operator 
error of commission, consideration of important sequences without 
core melting, need for different presentation of the level 3 PSS, 
and external event analysis. 


27176 (NUREG/CP-0115, pp. 131-140) The use of PSA 
techniques in regulatory and safety work in Sweden. Hammar, 
L. (Swedish Nuclear Power Inspectorate, Stockholm (Sweden)); Li- 
wang, B. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797;CONF-9009346—-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The Swedish utilities have thus far performed probabilistic safety 
assessments (PSAs) on 10 of the 12 Swedish nuclear power 
plants. For the older plants PSAs were performed as part of the 
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regular recurrent safety analysis program, the so-called ASAR pro- 
gram (As operated Safety Analysis Report). For the two newest 
plants (Forsmark 3 and Oskarshamn 3) the PSAs were required for 
permission to operate. For the remaining units (Ringhals 3 and 4) 
the PSA work is ongoing and will be finished during 1990. All 
PSAs, performed by the utilities, are reviewed by the Swedish Nu- 
clear Power Inspectorate. The paper presents the general situation 
in Sweden regarding the role of PSAs in practice as viewed from a 
regulatory standpoint. 


27177 (NUREG/CP-0115, pp. 141) NRC regulatory uses of 
PSA. Murley, T.E. (Nuclear Regulatory Commission, Washington, 
DC (USA)). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Sandia National Labs.., 
Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797;CONF-9009346-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OST; NTIS; INIS. 

The publication in 1975 of WASH-1400, with its new probabilistic 
safety assessment (PSA) methodology, had the effect of present- 
ing a pair of eyeglasses to a man with poor eyesight. Suddenly, it 
gave us a view of nuclear safety with a new clarity, and it allowed 
us to sort out the important safety issues from the unimportant. In 
the intervening years, PSA insights have permeated the fabric of 
nearly ali our safety judgments. This acceptance can be seen from 
the following list of broad areas where the Nuclear Regulatory 
Commission (NRC) staff uses PSA insights and methodology: 
evaluating the safety significance of operating events and recom- 
mending safety improvements where warranted; requesting 
licensees to systematically look for design vulnerabilities in each 
operating reactor; evaluating the safety significance of design 
weaknesses or non-compliances when judging the time frame for 
necessary improvements; conducting sensitivity analyses to judge 
where safety improvements are most effective; assessing the rela- 
tive safety benefits of design features for future reactors. In judging 
where PSA methodology can be improved to give better safety in- 
sights, it is believed that the following areas need more attention: 
better modeling of cognitive errors; more comprehensive modeling 
of accident sequences initiated from conditions other than full 
power; more comprehensive modeling of inter-system loss of 
coolant accident (ISLOCA) sequences. Although PSA is widely 
used in the staff's regulatory activities, the NRC deliberately 
chooses not to include probabilistic prescriptions in regulations or 
guidance documents. The staff finds the bottom line risk estimates 
to be one of the least reliable products of a PSA. The reason for 
this view is that PSA cannot adequately address cognitive errors 
nor assess the effects of a pervasive poor safety attitude. 


27178 (NUREG/CP-0115, pp. 143-149) Application of prob- 
abilistic safety analysis to licensing in Japan. Kondo, Shunsuke 
(Univ. of Tokyo (Japan)); Tobioka, Toshiaki. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 
Feb 1991. (SAND-—90-2797;CONF-9009346-: Committee on the 
Safety of Nuclear Installations (CSNI) on Probabilistic Safety As- 
sessment (PSA) applications and limitations, Santa Fe, NM (United 
States), 4-6 Sep 1990). In CSN/ workshop on PSA applications 
and limitations. Proceedings. 475p. Source: OSTI; NTIS; INIS. 
The safety criteria and standards in Japan are basically deter- 
ministic in nature though there are a few probabilistic criteria, even 
which are given only qualitatively. This does not mean however 
that quantitative probabilistic argument has not been used in the li- 
censing review process. Three cases can be distinguished where 
quantitative probabilistic argument plays a major role in the licens- 
ing process. They are as follows: (1) exclusion of certain events as 
residual risk contributors, (2) classification of certain event category 
among normal operation, anticipated transient and accident, and 
(3) evaluation of core damage frequency which supports evidences 
of the adequacy of safe design and safety evaluation. The example 
of the adoption of these cases in the regulatory process is pre- 
sented. As is shown in these examples, probabilistic evaluations 
are more and more used to supplement the deterministic evalua- 
tions. However it is cautioned not to rely on the absolute values 
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predicted by the probabilistic safety assessment in the licensing 
discussion, especially in the case where an extremely small fre- 
quency plays a decisive role in the process. 


27179 (NUREG/CP-0115, pp. 191-206) Insights from two 
parallel PRA’s. Holloway, N.J. (AEA Technology. Cheshire (Eng- 
land)); Preston, J.F. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research: Sandia National 
Labs., Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797;CONF-9009346—: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

During the period October 1988 to June 1989, probabilistic risk 
assessments (PRAs) were conducted independently by two sepa- 
rate organizations, on the twin reactors DIDO and PLUTO at 
Harwell. The organizations conducting the PRAs were the 
UKAEA’s Safety & Reliability Directorate and Electrowatt 
Engineering Services. Although the two studies were performed si- 
multaneously, the choices of methodologies and the judgments and 
assumptions made in the assessments by the two teams of ana- 
lysts were independent of each other. Thus, comparison of the two 
studies provides evidence of the variability of PRA results, given 
the same plant design and operating environments, but different 
PRA analysts allowed to use different methods and make indepen- 
dent judgments and assumptions. The initial results revealed 
several substantial differences which could not be attributed to any 
obvious errors, but which were due to different judgments or inter- 
pretations being made from the wide range of information available 
to the analysts. These differences had much larger effects on the 
numerical results than on the logical and qualitative insights from 
the two studies. This lends further support to a conclusion that the 
logical insights of PRA are more reliable and valuable than the nu- 
merical probabilities. 


27180 (NUREG/CP-0115, pp. 151-158) Application of PSA 
for optimization of systems design and backfitting at Siemens/ 
KWU. Fabian, H.O. (Siemens AG/KWU, Erlangen (West Ger- 
many)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797;CONF-9009346—-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The systems and plant design of Siemens/KWU pressurized 
water reactor (PWR) is based on mainly deterministic oriented re- 
quirements, with limited practicability for PSA recommendations. 
The PSA has been used as a supplementary tool for years with in- 
creasing importance. The actual licensing for the most recent PWR 
1300 MW-Convoy plants required a PSA-Level 1. With respect to 
the resulting discussions the supplementary character of the PSA 
should be preferred over direct inclusion, e.g. due to the lack of 
guidelines. The consequent conversion of findings from safety re- 
search including PSA during design development results in very 
low core damage frequency as demonstrated for the PWR 1300 
MW-Convoy. But in general the engineering insights from PSA val- 
uation should be prioritized to absolute frequency numbers. Basing 
mainly on PSA-findings, an additional fourth safety level has been 
established to cope with beyond design accidents and/or to miti- 
gate the consequences of severe accidents. To use the inherent 
safe behavior of the plant, relatively simple accident management 
measures are developed to prevent severe core damage and to 
limit the releases to the environment beyond values actually re- 
quired for advanced plants. 


27181 (NUREG/CP-0115, pp. 167-175) Limitation and fur- 
ther development of seismic PSA in the view points of design 
human error and failure of safety-related logical system. Shi- 
bata, Heki (Univ. of Tokyo (Japan)); Abe, Kiyoharu. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Sandia National Labs., Albuquerque, NM 
(United States). Feb 1991. (SAND—90-2797;CONF-9009346—: 





Committee on the Safety of Nuclear Installations (CSNI) on Proba- 
bilistic Safety Assessment (PSA) applications and limitations, Santa 
Fe, NM (United States), 4-6 Sep 1990). In CSN/ workshop on PSA 
applications and limitations. Proceedings. 475p. Source: OSTI; 
NTIS; INIS. 

This paper deals with the limitation and its further development 
of Seismic PSA (probabilistic safety assessment) in the view point 
of human error in structural design and construction process, and 
also logical failure of safety-related computers, instrumentation sys- 
tems, logical mechanics such as pilot-operated safety valves under 
seismic events. Shibata, one of the authors, has been collecting 
the data on damages of industrial facilities due to past destructive 
earthquakes since 1964. and he concluded that both logical prob- 
lems were also significant factors for Seismic PSA as well as the 
factors which had been discussed such as local seismicity, re- 
sponse fluctuation, and fragility curve. The authors recognized this 
fact through the cooperative study on Seismic PSA as an activity 
of the Subcommittee on Seismic Risk Study, to which the authors 
belong. in the Japan Atomic Energy Research Institute (JAERI). 
This paper consists of three parts. The first part deals with the 
summary of the JAERI’s work and their issues. The second and 
third parts deal with human error which will be expected in struc- 
tural design process and logical failure of logical systems. 


27182 (NUREG/CP-0115, pp. 177-190) Seismic PRA meth- 
ods: Insights and limitations. Budnitz, R.J. (Future Resources 
Associates, Inc., Berkeley, CA (USA)). Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 
Feb 1991. (SAND-90-2797;CONF-9009346-: Committee on the 
Safety of Nuclear Installations (CSNI) on Probabilistic Safety As- 
sessment (PSA) applications and limitations, Santa Fe, NM (United 
States), 4-6 Sep 1990). In CSN/ workshop on PSA applications 
and limitations. Proceedings. 475p. Source: OSTI; NTIS; INIS. 

The approach used for protecting nuclear power plants against 
earthquake-initiated accidents is a very rigorous one, and involves 
enormous engineering effort. Highly prescriptive and conservative 
engineering design codes and standards are used. Despite this, re- 
cent PSA (probabilistic safety assessment) studies indicate that 
earthquake-initiated accidents sequences often constitute a major 
fraction of the overall core damage frequency and offsite risk. The 
statements above seem to be contradictory. Stated succinctly, if 
the plants are designed and constructed against earthquakes with 
such care, why is seismic-initiated accident risk apparently so 
large? Three possible explanations exist. Either the PRA results 
are largely correct, and the seismic contribution is significant 
enough to be of concern; or the PRA results are largely correct, 
but the overall risk is so small that the seismic fraction is not 
troublesome by itself; or the findings of the seismic PRAs are erro- 
neous or highly conservative. This paper demonstrates why each 
of these three possible explanations contains a grain of truth, but 
also why none of them is, by itself, an accurate portrayal. The pa- 
per evaluates two areas, the methodology of seismic PRA, and the 
insights from numerous seismic PRAs already completed. 


27183 (NUREG/CP-0115, pp. 159-164) The use of P.S.A. re- 
sults in France by safety authorities. Tellier, N. (Central Service 
for the Safety of Nuclear Installations, Paris (France)). Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Sandia National Labs., Albuquerque, NM 
(United States). Feb 1991. (SAND~—90-2797;CONF-9009346-: 
Committee on the Safety of Nuclear Installations (CSNI) on Proba- 
bilistic Safety Assessment (PSA) applications and limitations, Santa 
Fe, NM (United States), 4-6 Sep 1990). In CSN/ workshop on PSA 
applications and limitations. Proceedings. 475p. Source: OSTI; 
NTIS; INIS. 

In France, although nuclear power plant design is still based on 
a deterministic approach, probabilistic safety studies have been 
used for over 10 years as a complementary approach to check the 
adequacy of plant design. Although many reliability analyses for 
specific systems were performed in the past, two level 1 PSA stud- 
ies were completed this year: one, on the 1300 MWe plant series, 
conducted by the operating company, Electricite de France, and 
one on the 900 MWe plant series, performed by |.P.S.N., the 
French Nuclear Protection Institute. These studies broaden the 
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knowledge of plant response in many accident sequences and 
contribute to exposing relatively weak points of the facilities. The 
Safety Authority intends to draw all the lessons from these results 
For the near future, the Central Service for the Safety of Nuclear 
Installations (SCSIN) required Electricite de France (EDF) to make 
use of the results in the following areas: the periodic reassessment 
of 900 and 1.300 MWe plants safety. the safety assessment of the 
future series N4 (1400 MWe), the emergency operating proce- 
dures. the optimization of technical specifications, the improvement 
of equipment reliability. The necessity to keep these studies alive 
was also pointed out. continually introducing recent operating expe- 
rience feedback and new safety study results. EDF was required to 
take immediate measures for two predominant accident sequences 
which are: sequences initiated by a spurious injection of non- 
borated water in the primary circuit, sequences during cold 
shutdown and mid-loop operation with automatic safety injection 
unavailable. 


27184 (NUREG/CP-0115, pp. 207-219) Common cause fail- 
ure analysis: Where do we go from here?. Parry, G.W. (NUS 
Corp., Gaithersburg, MD (USA)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; San- 
dia National Labs.. Albuquerque, NM (United States). Feb 1991. 
(SAND-90-2797:CONF-9009346-: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

This paper presents a critical review of a recently proposed pro- 
cedure for a quantitative common cause failure analysis (CCF). 
Limitations of the methodology, resulting from the quality of the 
data base, and the lack of guidance for event interpretation, are 
highlighted. It is suggested that a more detailed understariding of 
the characteristics of common cause failure mechanisms would be 
advantageous to understanding vulnerabilities to CCFs. It is recog- 
nized that progress in improving the estimates of common cause 
failure probabilities will, in the short term, be limited. Therefore a 
review process, based on the assessment of the adequacy of the 
defensive strategy in place at a plant is proposed as a supplement 
to the current approach based on a review of historical events, to 
identify, in a more complete fashion, potential CCF mechanisms. 


27185 (NUREG/CP-0115, pp. 221-230) Accident sequence 
frequency analysis - Perspectives and limitations. Camp, A.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of Systems 
Research; Sandia National Labs., Albuquerque, NM (United 
States). Feb 1991. DOE Contract AC04-76DP00789. (SAND-90- 
2797;CONF-9009346—-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The success of probabilistic risk assessment (PRA) has led to 
numerous improvements to the safety of commercial nuclear power 
plants. Those very successes, however, have led to a situation 
where the events that PRAs have traditionally modeled are ex- 
tremely rare. As a result, current PRAs have the potential to be 
misleading because events previously considered to be unimpor- 
tant and, thus, not included in the scope of the analyses may now 
be dominant. This paper provides an assessment of the current 
status of accident sequence analysis methods and identifies partic- 
ular limitations that should be addressed in future studies. 


27186 (NUREG/CP-0115, pp. 231-247) Showing compliance 
with probabilistic safety criteria and objectives. Versteeg, M.F. 
(Nuclear Safety Department, Voorburg (Netherlands)); Plug, C. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; Sandia National Labs., Albuquerque, 
NM (United States). Feb 1991. (SAND-—90-2797;CONF-9009346—: 
Committee on the Safety of Nuclear Installations (CSNI) on Proba- 
bilistic Safety Assessment (PSA) applications and limitations, Santa 
Fe, NM (United States), 4-6 Sep 1990). In CSN/ workshop on PSA 
applications and limitations. Proceedings. 475p. Source: OSTI; 
NTIS; INIS. 
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In the Netherlands probabilistic safety criteria and goals (PSCs) 
on the public health level have been developed. As far as these 
PSCs are applicable to the operation of nuclear power plants. this 
article describes some pittalls of using probabilistic safety assess- 
ments (PSAs) in showing compliance with these risk criteria and 
goals. Therefore this article gives some guidance in dealing with 
uncertainties and cutting off the frequencies in the extreme low 
probability domain where the results of the PSA are very uncertain, 
and showing compliance with safety goals and criteria becomes 
ambiguous and disputable. It is not an aim of this article to suggest 
the use and the development of safety criteria and goals for the var- 
ious aspects of risk. Although this article more or less is restricted 
to the nuclear world, some conclusions are also valid for the use of 
non-nuclear PSAs, thus applicable to risk management in general. 


27187 (NUREG/CP-0115, pp. 273-287) Comparison of ana- 
lytical models and calculated results of source term evaluation 
codes. Kondo, Shunsuke (Univ. of Tokyo (Japan)): Abe. Kiyoharu. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research: Sandia National Labs., Albuquerque, 
NM (United States). Feb 1991. (SAND—90-2797;CONF-9009346-: 
Committee on the Safety of Nuclear Installations (CSNI) on Proba- 
bilistic Safety Assessment (PSA) applications and limitations, Santa 
Fe, NM (United States), 4-6 Sep 1990). In CSN/ workshop on PSA 
applications and limitations. Proceedings. 475p. Source: OST]; 
NTIS; INIS. 

A comparison study of source term evaluation codes was carried 
out in order to understand the degree of uncertainty in the 
evaluated source terms and to identify the phenomena whose un- 
certainty contribute to the source term uncertainty. The codes 
compared are THALES/ART developed by the Japan Atomic En- 
ergy Research Institute, source term code package (STCP) by the 
US Nuclear Regulatory Commission and MAAP by the IDCOR pro- 
gram. The comparison was carried out by two steps: comparison 
of analytical models and comparison of calculated results for stan- 
dard problems. Through the comparison of the analytical models, 
the uncertainty in the models for eight phenomena was identified 
as the candidate contributors to bring about significant uncertainty 
in the source terms. The comparison of the calculated source 
terms showed a large difference among the results as expected 
and suggested that there still exists a large uncertainty in the 
source terms. The findings obtained by this study will be utilized in 
correctly understanding the results of level 2 PSAs. 


27188 (NUREG/CP-0115, pp. 289-306) Bounding proba- 
bilistic safety assessment probabilities by reality. Fragola, J.R. 
(Science Applications International Corp., New York, NY (USA)); 
Shooman, M.L. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (United States). Feb 1991. (SAND-S0- 
2797;CONF-9009346-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The investigation of the failure in systems where failure is a rare 
event makes the continual comparisons between the developed 
probabilities and empirical evidence difficult. The comparison of the 
predictions of rare event risk assessments with historical reality is 
essential to prevent probabilistic safety assessment (PSA) predic- 
tions from drifting into fantasy. One approach to performing such 
comparisons is to search out and assign probabilities to natural 
events which, while extremely rare, have a basis in the history of 
natural phenomena or human activities. For example the Segovian 
aqueduct and some of the Roman fortresses in Spain have existed 
for several millennia and in many cases show no physical signs of 
earthquake damage. This evidence could be used to bound the 
probability of earthquakes above a certain magnitude to less than 
10-% per year. On the other hand, there is evidence that some 
repetitive actions can be performed with extremely low historical 
probabilities when operators are properly trained and motivated, 
and sufficient warning indicators are provided. The point is not that 
low probability estimates are impossible, but continual reassess- 
ment of the analysis assumptions, and a bounding of the analysis 
predictions by historical reality. This paper reviews the probabilistic 
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predictions of PSA in this light, attempts to develop. in a general 
way. the limits which can be historically established and the conse- 
quent bounds that these limits place upon the predictions. and 
illustrates the methodology used in computing such limits. Further, 
the paper discusses the use of empirical evidence and the require- 
ment for disciplined systematic approaches within the bounds of 
reality and the associated impact on PSA probabilistic estimates. 


27189 (NUREG/CP-0115, pp. 249-255) An evaluation of the 
significance of the March 20, 1990 loss of shutdown cooling 
incident at the Vogtle 1 nuclear plant. Manning. F.M. (Nuclear 
Regulatory Commission, Washington, DC (USA)). Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of Systems 
Research: Sandia National Labs., Albuquerque, NM (United 
States). Feb 1991. (SAND—90-2797:CONF-9009346-: Committee 
on the Safety of Nuclear Installations (CSNI) on Probabilistic Safety 
Assessment (PSA) applications and limitations, Santa Fe, NM 
(United States), 4-6 Sep 1990). In CSN/ workshop on PSA applica- 
tions and limitations. Proceedings. 475p. Source: OSTI; NTIS; 
INIS. 

The Vogtle 1 plant had been shutdown for refueling on March 
20, 1990 when shutdown cooling was lost. The radionuclides in the 
fuel of a nuclear plant generate heat as they decay and this heat 
must be removed to prevent core damage, even while the plant is 
shutdown. The plant had reduced redundancy of both its normal 
and backup electrical power to perform the decay heat removal 
function at the time of the incident due to maintenance. This inci- 
dent began when a truck accident in the plant switchyard caused 
loss of the offsite AC power to the plant safety buses and this was 
followed by problems with the backup (diesel generator) power 
supply. In this incident, emergency power was restored and the 
fuel successfully cooled. In order to obtain estimates of the risk 
significance of this incident, subsequent analysis was undertaken. 
The analysis of this event was performed by the Nuclear Regula- 
tory Commission’s Accident Sequence Precursor (ASP) program. 
The analysis considered the likelihoods of various scenarios that 
could have resulted from the plant conditions at the time of the in- 
cident. This paper reviews the methods and rationale for the 
analysis that was performed and the uncertainties inherent in this 
type of analysis. The paper concludes that the ASP type of analy- 
sis provides perspectives of reactor safety that are different from 
those of a typical probabilistic risk assessment (PRA), and dis- 
cusses reasons for these differences. 


27190 (NUREG/CP-0115, pp. 259-271) Impact of support 
system failure limitations on probabilistic safety assessment 
and in regulatory decision making. Bickel, J.H. (idaho National 
Engineering Lab., Idaho Falls (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Systems Research; 
Sandia National Labs., Albuquerque, NM (United States). Feb 
1991. DOE Contract AC07-761D01570. (SAND—90-2797;CONF- 
9009346-: Committee on the Safety of Nuclear Installations 
(CSNI) on Probabilistic Safety Assessment (PSA) applications and 
limitations, Santa Fe, NM (United States), 4-6 Sep 1990). In CSN/ 
workshop on PSA applications and limitations. Proceedings. 475p. 
Source: OSTI; NTIS; INIS. 

When used as a tool for safety decision making, probabilistic 
safety assessment (PSA) is as effective as it realistically character- 
izes the overall frequency and consequences of various types of 
system and component failures. If significant support system failure 
events are omitted from consideration, the PSA process omits the 
characterization of possibly unique contributors to core damage 
risk, possibly underestimates the frequency of core damage, and 
reduces the future utility of the PSA as a decision making tool for 
the omitted support system. This paper is based on a review of 
several recent US PSA studies and the author's participation in 
several International Atomic Energy Agency (IAEA) sponsored peer 
reviews. 


27191 (NUREG/CP-0115, pp. 319-334) Current status, 
uses, and limitations of probabilistic accident progression 
analyses and source term analyses. Harper, F.T. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 





Feb 1991. DOE Contract AC04-76DP00789. (SAND—90- 
2797:CONF-9009346—: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe. NM (United States). 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS: INIS 

Level 2 probabilistic safety analysis (PRA) can be extremely 
costly. There are several options that can be used to avoid the 
high expenditures of time and money to obtain Level 2 insights 
With reduced expenditure comes reduced insight into the behavior 
of specific parameters that contribute to containment failure and 
large source terms. If the primary objective of a study is quantita- 
tive, and does not require insights concerning the complex 
interactions among physical parameters and system parameters, a 
reduced scope method can be acceptable. If primary objectives re- 
quire the understanding of the relative importance of specific 
physical processes and the complex interactions among the pro- 
cesses, reduced scope methods should not be used. 


27192 (NUREG/CP-0115, pp. 335-341) Practice and trends 
of the living PSA. Caporali, R. (ENEA-DISP, Rome (italy)); Coz- 
zone, M.; Valeri, A. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research; Sandia National 
Labs., ‘Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797:CONF-9009346—-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

in this paper the following subjects are presented: a discussion 
on probabilistic safety assessment (PSA) uncertainties in connec- 
tion with the possibility to reduce their level in some specific areas 
using workstation based software; and the experience gained at 
ENEL with the living probabilistic risk assessment (PRA) use on a 
workstation. 


27193 (NUREG/CP-—0115, pp. 343-350) Modeling errors of 


commission for the ISLOCA Research Program. Blackman, H.S. 


(Idaho National Engineering Lab., Idaho Falls (USA)); Gertman, 
D.!.; Galyean, W.J.; Hanson, D.J.; Auflick, J.L. Nuclear Regulatory 
Commission. Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 
Feb 1991. (SAND-90-2797;CONF-9009346-: Committee on the 
Safety of Nuclear Installations (CSNI) on Probabilistic Safety As- 
sessment (PSA) applications and limitations, Santa Fe, NM (United 
States), 4-6 Sep 1990). In CSN/ workshop on PSA applications 
and limitations. Proceedings. 475p. Source: OSTI; NTIS; INIS 

Interfacing systems loss-of-coolant accidents (ISLOCAs) are be- 
ing evaluated in probabilistic risk assessments (PRAs) as potential 
contributors to nuclear power plant risk. If an ISLOCA were to oc- 
cur, they have the potential to result in core melt and containment 
bypass, possibly leading to the early release of fission products. 
Recent events at several operating reactors have been identified 
as ISLOCA precursors. These events have demonstrated the po- 
tential for hardware faults, human errors of commission, and/or 
latent errors to be precursors and possible initiators of ISLOCA 
sequences. In addition, the potential for errors of commission to re- 
sult in core melt has not been thoroughly evaluated or modeled in 
PRA efforts to date. Consequently, errors of commission are not 
identified in current PRAs as being significant. The ISLOCA pro- 
gram has developed a process for identifying and quantifying latent 
and intention type errors of commission and for modeling these 
errors in a PRA effort. This work extends the traditional human reli- 
ability assessment effort to include errors of commission. 


27194 (NUREG/CP-0115, pp. 353-368) Common problems 
in the elicitation and analysis of expert opinion affecting prob- 
abilistic safety assessments. Booker, J.M. (Los Alamos National 
Lab., NM (USA)); Meyer, M.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; San- 
dia National Labs., Albuquerque, NM (United States). Feb 1991. 
(SAND-—90-2797;CONF-9009346—: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 
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Expert opinion is frequently used in probabilistic safety assess- 
ment (PSA). particularly in estimating low probability events. In this 
paper. the authors discuss some of the common problems encoun- 
tered in eliciting and analyzing expert opinion data and offer 
solutions or recommendations. The problems are: (1) that experts 
are not naturally Bayesian. People fail to update their existing infor- 
mation to account for new information as it becomes available as 
would be predicted by the Bayesian philosophy: (2) that experts 
cannot be fully calibrated. (To calibrate experts. the feedback from 
the known quantities must be immediate, frequent, and specific to 
the task.): (3) that experts are limited in the number of things that 
they can mentally juggle at a time to 7 = 2: (4) that data gatherers 
and analysts can introduce bias by unintentionally causing an alter- 
ing of the expert's thinking or answers; (5) that the level of detail in 
the data, or granularity, can affect the analysis; and (6) that the 
conditioning effect poses difficulties in gathering and analyzing of 
the expert data. The data that the expert gives can be conditioned 
on a variety of factors that can affect the analysis and the interpre- 
tation of the results. 


27195 (NUREG/CP-0115, pp. 369-380) Use of cut-off values 
as meaningtulness limits in probabilistic studies and its effect 
on NPPs risk assessment and safety improvement. Petrangeli. 
G. (ENEA/DISP, Rome (Italy)); Valeri, A.; Zaffiro, C. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Systems Research: Sandia National Labs., Albuquerque, NM 
(United States). Feb 1991. (SAND—90-2797:CONF-9009346—: 
Committee on the Safety of Nuclear Installations (CSNI) on Proba- 
bilistic Safety Assessment (PSA) applications and limitations, Santa 
Fe, NM (United States), 4-6 Sep 1990). in CSN/ workshop on PSA 
applications and limitations. Proceedings. 475p. Source: OSTI: 
NTIS; INIS. 

This paper discusses the use of cut-off values in probabilistic risk 
assessment/probabilistic safety assessment (PRA/PSA) of nuclear 
power plants (NPPs), in order to explore under which conditions 
this practice may help improve the meaningfulness of the results of 
the analyses and safety of plants, and how it may affect the as- 
sessment of risk. Reference is made, in particular, to some past 
practical applications, also taken from the experience of the au- 
thors within the frame of the Italian licensing process. The paper 
describes the Italian probabilistic criteria which use probabilistic tar- 
gets and cut-off values to assess safety and identify plant safety 
improvements. The rationale of the approach is also discussed in 
the paper and results of sample applications are illustrated. The 
paper concludes that the use of cut-off values, if properly imple- 
mented, could be productive to improve the plant safety as it helps 
the analyst to focus on a restricted field of analysis, ignoring lower 
probability and less known events. It also points out that cut-off val- 
ues should be considered as living numbers to be lowered and 
even eliminated as soon as significant advancements are made, 
through research and operational experience, in the knowledge of 
the pertinent events. 


27196 (NUREG/CP-0115, pp. 381-394) The acquisition of 
expert judgment in public policy risk assessment. Hora, S.C. 
(Univ. of Hawaii, Hilo (USA)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; San- 
dia National Labs., Albuquerque, NM (United States). Feb 1991. 
(SAND-90-2797 ;CONF-9009346—: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

Risk and uncertainty analyses often require the use of expert 
judgment to quantify uncertain parameters or assign probabilities to 
events. In this role, expert judgment serves as a device to inte- 
grate disparate sources of information and provide input into the 
analysis in a form that can be combined with other sources of 
information such as observational or experimental data. The collec- 
tion of expert judgments should not be made in an haphazard 
manner. Such an effort deserves a carefully thought through 
design and proper execution. It is the purpose of this paper to pro- 
vide a discussion of the main considerations in establishing an 
expert judgment process. The discussion draws on experiences 
gathered through studies of nuclear reactor safety and hazardous 
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waste disposal as well as the literature dealing with the encoding 
of subjective probability distributions. 


27197 (NUREG/CP-0115. pp. 395-411) Utilization of PSA 
method for nuclear power plant in Japan. Yamada, A. (Tokyo 
Electric Power Co.. Inc. (Japan)): Nakamura. T. Nuclear Regulatory 
Commission. Washinaton. DC (United States). Div. of Systems Re- 
search: Sandia National Labs., Albuquerque. NM (United States). 
Feb 1991. (SAND—90-2797:CONF-9009346-: Committee on the 
Safety of Nuclear Installations (CSNI) on Probabilistic Safety As- 
sessment (PSAi applications and limitations. Santa Fe. NM (United 
States). 4-6 Sep 1990). In CSN/ workshop on PSA applications 
and limitations. Proceedings. 475p. Source: OSTI: NTIS: INIS 

The probabilistic safety assessment (PSA) method has been 
intensively studied and reviewed in many countries, since the pub- 
lication of WASH-1400 in 1975, including its applicability for the 
synthetic safety assessment for nuclear power plants. In Japan, 
the deterministic approach has been taken for the safety assess- 
ment and the regulatory activity, and the probabilistic approach is 
not taken yet. However. studies concerning establishing the PSA 
method and its applicability for nuclear power plants have been 
conducted by the Japan Atomic Energy Research Institute, Japan 
Institute of Nuclear Safety, and nuclear industries of utilities and 
vendors. Though the utilization of PSA for nuclear power plants are 
considered to have many variations depending on the users’ posi- 
tions, purposes are mainly as follows. The regulatory side may use 
PSA as a measure to supply useful informations complementing 
the current deterministic safety assessment method such as, (1) 
references for preparing new criteria and guidelines, and (2) as- 
sessments of new safety issues. The industry side may use PSA 
directly concerning designs and operations such as. (1) the 
optimization of new designs or design changes, and (2) the im- 
provement of emergency operating guidelines. In this report, the 
authors introduce examples of PSA applications for ABWR (ad- 
vanced boiling water reactor) and APWR (advanced pressurized 
water reactor), where the Level 1 PSA method was used in the se- 
lection of nuclear plant design. 


27198 (NUREG/CP-0115, pp. 307-318) The PSA experience 
in Sweden, accomplishment, limitations and future develop- 
ment. Johanson, G. (industrial Process Safety AB, Bromma 
(Sweden)). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (United States). Feb 1991. (SAND—90- 
2797;CONF-9009346-: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OST]; NTIS; INIS. 

This paper describes the Swedish probabilistic safety assess- 
ment (PSA) experience, based on a nation-wide review performed 
within the so called SUPER-ASAR-Project. PSAs constitute a ma- 
jor part in the Swedish ASAR program, As operated Safety 
Analysis Report. The SUPER-ASAR project has performed a sys- 
tematic review of the PSA's reported within the ASAR program. 
The main objectives for the SUPER-ASAR project were formulated 
as follows: to survey and compare the results of Swedish PSAs 
with due concern to differences in assumptions, modeling, and 
completeness aspects; to facilitate the use of completed studies in 
the process of decision-making; and to supply the background for 
an establishment of priorities for research projects within the area 
of probabilistic safety analysis. 


27199 (NUREG/CP-0115, pp. 443-472) Impact of parametric 
and modelling uncertainties and scope limitations on numeri- 
cal PSA results. Hirschberg, S. (international Atomic Energy 
Agency, Vienna (Austria)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Systems Research; Sandia 
National Labs., Albuquerque, NM (United States). Feb 1991. 
(SAND-90-2797;CONF-9009346—: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSN/ workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 
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This paper focuses on some of the critical limitations of Level 1 
PSA (probabilistic safety assessment). The numerical impact of dif- 
ferent assumptions. methods and data is illustrated using practical 
examples from plant-specific PSAs. Among the issues related to 
completeness of PSAs such items as treatment of common cause 
initiators (CCls). degree of detail in the developed plant models 
and the scope of human interaction analysis are discussed. Their 
significance is extremely plant-specific. This applies also to some 
basic assumptions of PSAs. According to the present review 
assumptions behind the modelling of overpressurization, depres- 
surization, reclosure of pressure relief valves, residual heat 
removal function and back-flush operation, have a very large im- 
pact on the risk profiles of several analyzed plants. The sensitivity 
of PSA results to the treatment of common cause failures (CCFs) 
and human interactions is demonstrated. Some problem areas re- 
lated to completeness and relevance are pointed out in the area of 
reliability data. Finally, the overall impact of parametric and model- 
ling uncertainties is evaluated for a selected accident sequence 
using different approaches. The final conclusion is that consistency 
of the PSAs can and should be improved. The importance of an 
extensive review process is emphasized. In this context the 
International Peer Review Services (IPERS) coordinated by the In- 
ternational Atomic Energy Agency (IAEA) provide useful assistance 
to the member states. 


27200 (NUREG/CP-0115, pp. 413-429) Safety goals and 
functional performance criteria. Youngblood, R.W. (Brookhaven 
National Lab., Upton, NY (USA)); Pratt, W.T.: Hardin, W.B. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research: Sandia National Labs., Albuquerque, NM 
(United States). Feb 1991. DOE Contract AC02-76CH00016. 
(SAND-90-2797:CONF-9009346—: Committee on the Safety of Nu- 
clear Installations (CSNI) on Probabilistic Safety Assessment (PSA) 
applications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

This report discusses a possible approach to the development of 
functional performance criteria to be applied to evolutionary light 
water reactor (LWR) designs. Key safety functions are first identi- 
fied; then, criteria are drawn up for each individual function, based 
on the premise that no single function's projected unreliability 
should be allowed to exhaust the safety goal frequencies. In the 
area of core damage prevention, functional criteria are cast in 
terms of necessary levels of redundancy and diversity of critical 
equipment. In the area of core damage mitigation (containment), 
functional performance criteria are cast with the aim of mitigating 
post-core-melt phenomena with sufficient assurance to eliminate 
major uncertainties in containment performance. 


27201 (NUREG/CP-0115, pp. 431-442) The influence of 
methodological PSA limitations on the uncertainty of results. 
Werner, W. (Gesellschaft fuer Reaktorsicherheit, Garching (West 
Germany)). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Sandia National Labs.., 
Albuquerque, NM (United States). Feb 1991. (SAND~-90- 
2797;CONF-9009346—: Committee on the Safety of Nuclear 
Installations (CSNI) on Probabilistic Safety Assessment (PSA) ap- 
plications and limitations, Santa Fe, NM (United States), 4-6 Sep 
1990). In CSNI workshop on PSA applications and limitations. Pro- 
ceedings. 475p. Source: OSTI; NTIS; INIS. 

The paper discusses the impact of methodological limitations in 
probabilistic safety analyses (PSA’s) on the uncertainties of the re- 
sults. Five areas are identified in which significant influence from 
these limitations must be assumed: modeling problems in human 
reliability analysis, in particular, the omission of errors of commis- 
sion; modeling problems for common cause failures, deriving from 
the paucity of data; the absence of validated mechanistic computer 
codes for the analyses of accident progression and containment 
loads and, in this context, the use of expert opinions for bridging 
knowledge gaps; the completeness problem, in particular, the ef- 
fect of omission of whole families of accident sequences. To put 
this discussion in the right perspective, the authors look at the 
groups of event sequences that have been analyzed in recent 
PSA's. This comparison is restricted to the front end analysis of in- 
ternally initiated events in the pressurized water reactors Surry and 





Sequoyah in the US, CP2 and Paluel in France, and Biblis B in the 
Federal Republic of Germany. 


27202 (NUREG/CP-0115, pp. 475-489) Future develop- 
ments in probabilistic safety assessment. Garrick, B.J. (PLG, 
Inc., Newport Beach, CA (USA)); Lin, J.C. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 
Feb 1991. (SAND—90-2797:CONF-9009346—-: Committee on the 
Safety of Nuclear Installations (CSNI) on Probabilistic Safety As- 
sessment (PSA) applications and limitations, Santa Fe, NM (United 
States), 4-6 Sep 1990). In CSN/ workshop on PSA applications 
and limitations. Proceedings. 475p. Source: OSTI: NTIS; INIS. 
Probabilistic safety assessment (PSA) has contributed enor- 
mously to our understanding of nuclear plant safety and our ability 
to manage it. To provide a background for discussing future direc- 
tions in PSAs, the major achievements that PSAs have made to 
date are highlighted. The risk contributors identified in PSAs have 
provided new perspective on nuclear safety and expanded the in- 
dustry focus to more than the design basis accidents. It has been 
recognized that meaningful risk management must be performed 
through a plant-specific analysis. New emphasis on post-core dam- 
age accident management is also a direct result of PSAs. The 
importance of dependent failures and design diversity has become 
apparent. The downside of the separation and independence crite- 
ria in the safety system design is realized. The importance of 
human responses in recovering from degraded states of operation, 
the significance of external events, and the risk from shutdown 
events are recognized. Containment and containment systems are 
very effective in preventing radioactive releases following core dam- 
age accidents. The principal factors that affect the future direction 
of PSA include regulatory activities; involvement of nuclear plant 
owner/operator management; advancements in understanding acci- 
dent phenomena; advancements in plant hardware, software, and 
personnel training; and upgrading of PSA application packages. 
The gains to be made in the general acceptance and utilization of 
PSA are believed to be more in their use as practical management 
tools than in any PSA technology advancements, although such 
advancements are important. Resolution of these issues will be 
convincing in terms of the practicality of PSA to assume a promi- 
nent role in the management decision-making process. On the 
other hand, without such a breakthrough it will be difficult for plant 
managements and decision makers to take PSA seriously. 


27203 (NUREG/CR-4427) Auxiliary feedwater system risk- 
based inspection guide for the Byron and Braidwood nuclear 
power plants. Moffitt, N.E. (Pacific Northwest Lab., Richland, WA 
(USA)); Gore, B.F.: Vo, T.V. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Radiation Protection and 
Emergency Preparedness; Pacific Northwest Lab., Richland, WA 
(United States). Jul 1991. 31p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL—-7492). Source: OSTI; NTIS; INIS; GPO. 
In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. Byron and Braidwood were selected for the fourth study in 
this program. The produce of this effort is a prioritized listing of 
AFW failures which have occurred at the plants and at other 
PWRs. This listing is intended for use by NRC inspectors in the 
preparation of inspection plans addressing AFW risk-important 
components at the Byron/Braidwood plants. 23 refs., 1 fig., 1 tab. 


27204 (NUREG/CR-4659-Vol.4) Seismic fragility of nuclear 
power plant components (Phase 2): A fragility handbook on 
eighteen components: Volume 4. Bandyopadhyay, K.K. 
(Brookhaven National Lab., Upton, NY (United States)); Hofmayer, 
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C.H.: Kassir, M.K.: Shteyngart. S. Nuclear Regulatory Commission. 
Washington, DC (United States). Div. of Engineering: Brookhaven 
National Lab.. Upton. NY (United States). Jun 1991. 38p. Spon- 
sored by Nuclear Regulatory Commission. Washington, DC (United 
States). DOE Contract AC02-76CH00016. (BNL-NUREG—52007- 
Vol.4). Source: OSTI: NTIS; INIS; GPO. 

Fragility estimates of seven equipment classes were published in 
earlier reports. This report presents fragility analysis results from 
eleven additional equipment categories. The fragility levels are 
expressed in probabilistic terms. For users’ convenience, this con- 
cluding report includes a summary of fragility results of all eighteen 
equipment classes. A set of conversion factors based on judgment 
is recommended for use of the information for early vintage equip- 
ment. The knowledge gained in conducting the Component 
Fragility Program and similar other programs is expected to provide 
a new direction for seismic verification and qualification of equip- 
ment. 15 refs., 12 tabs. 


27205 (NUREG/CR-5571) The response of BWR Mark Ill 
containments to short-term station blackout severe accident 
sequences. Greene, S.R. (Oak Ridge National Lab.. TN (USA)); 
Hodge, S.A.; Hyman, C.R.; Patton, B.W.; Tobias, M.L. Nuclear 
Regulatory Commission. Washington, DC (United States). Div. of 
Safety Issue Resolution; Oak Ridge National Lab., TN (United 
States). Jun 1991. 324p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (ORNL/TM—11549). Source: OSTI: NTIS; INIS; GPO. 

This report describes the results of a series of calculations con- 
ducted to investigate the response of BWR Mark 3 containments to 
short-term station blackout severe accident sequences. The BWR- 
LTAS, BWRSAR, and MELCOR codes were employed to conduct 
quantitative accident sequence progression and containment 
response analyses for several station blackout scenarios. The acci- 
dent mitigation effectiveness of containment venting and backup 
emergency power for containment hydrogen ignitors and drywell 
vacuum breakers is assessed. 18 refs., 142 figs., 12 tabs. 


27206 (NUREG/CR-5662) Hydrogen combustion, control, 
and value-impact analysis tor PWR dry containments. Yang, 
J.W. (Brookhaven National Lab., Upton, NY (USA)); Musicki, Z.; 
Nimnual, S. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Safety Issue Resolution; Brookhaven Na- 
tional Lab., Upton, NY (United States). Jun 1991. 199p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (BNL-NUREG—52271). 
Source: OSTI; NTIS; INIS; GPO. 

Hydrogen issues applicable to PWRs with dry containment de- 
signs are reviewed based on existing information from the NRC's 
severe accident research program. Additional calculations were 
performed using the CONTAIN code for a multi-compartment 
model of the Zion plant. The review includes in-vessel and ex- 
vessel hydrogen generation, time and modes of hydrogen release, 
hydrogen mixing and transport in the containment, hydrogen com- 
bustion mechanism, hydrogen control methods and the equipment 
survivability. A cost-benefit analysis of the hydrogen ignition system 
was performed for the Zion and Surry plants. Potential for hydro- 
gen detonation in these plants was evaluated. 47 figs., 36 tabs. 


27207 (NUREG/CR-5669) Evaluation of exposure limits to 
toxic gases for nuclear reactor control room operators. . 
Mahium, D.D. (Pacific Northwest Lab., Richland, WA (United 
States)); Sasser, L.B. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Safety Issue Resolution; Pacific 
Northwest Lab., Richland, WA (United States). Jul 1991. 66p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (PNL-7522). 
Source: OSTI; NTIS; INIS; GPO. 

We have evaluated ammonia, chlorine, Halon (actually a generic 
name for several halogenated hydro-carbons), and sulfur dioxide 
for their possible effects during an acute two-minute exposure in 
order to derive recommendations for maximum exposure levels. To 
perform this evaluation, we conducted a search to find the most 
pertinent literature regarding toxicity in humans and in experimental 
animals. Much of the literature is at least a decade old, not an un- 
expected finding since acute exposures are less often performed 
now than they were a few years ago. In most cases, the studies 
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did not specifically examine the effects of two-minute exposures: 
thus. extrapolations had to be made from studies of longer- 
exposure periods. Whenever possible. we gave the greatest weight 
to human data. with experimental animal data serving to strengthen 
the conclusion arrived at trom consideration of the human data. Al- 
though certain individuals show hypersensitivity to materials like 
sulfur dioxide. we have not attempted to factor this information into 
the recommendations. After our evaluation of the data in the litera- 
ture, we held a small workshop. Major participants in this workshop 
were three consultants, all of whom were Diplomates of the Ameri- 
can Board of Toxicology, and staff from the Nuclear Regulatory 
Commission. Our preliminary recommendations for two-minute ex- 
posure limits and the rationale for them were discussed and 
consensus reached on final recommendations. These recommen- 
dations are: (1) ammonia-300 to 400-ppm; (2) chlorine-30 ppm; (3) 
Halon 1301-5%: Halon 1211-2%; and (4) sulfur dioxide-100 ppm. 
Control room operators should be able to tolerate two-minute expo- 
sures to these levels. don fresh-air masks, and continue to operate 
the reactor if the toxic material is eliminated, or safely shut down 
the reactor if the toxic gas remains. 96 refs., 9 tabs. 


27208 (NUREG/CR-5760) Report on annealing of the 
Novovoronezh Unit 3 reactor vessel in the USSR. Cole, N.M. 
(MPR Associates, Inc., Washington, DC (United States)); Frid- 
erichs, T. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; MPR Associates, Inc., Wash- 
ington, DC (United States). Jul 1991. 71p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (MPR— 
1230). Source: OSTI; NTIS; GPO. 

A US delegation attended the thermal annealing operation of the 
Novovoronezh Unit 3 reactor vessel in the USSR to evaluate the 
Soviet reactor vessel annealing technology and to determine its ap- 
plicability to PWR reactors in the US. Operations observed and 
described in this report include reactor vessel sample cutting, 
preparations for annealing, installation of annealing apparatus, and 
initial heatup of the reactor vessel. The annealing operation wit- 
nessed has been developed to a routine operation and appears 
applicable to US PWRs. Key areas requiring further work to con- 
firm applicability to US reactors are discussed. 23 refs. 


27209 (RUL-WW-87-12) Liability according to civil law 
regarding border-crossing nuclear damage. Baer, Caroline (Ri- 
jksuniversiteit Leiden, (Netherlands). Vakgroep _Internationaal 
Privaatrecht). Rijksuniversiteit Leiden (Netherlands). Wetenschap- 
swinkel. Dec 1987. 46p. (in Dutch). Order Number DE91640741. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of the liability in border-crossing damage caused by 
a nuclear-reactor accident is divided into two different areas: the 
liability according to international law of the state, and liability ac- 
cording to civil right of the licensee of a nuclear power plant. In this 
study attention is paid to the question of the liability according to 
civil right: is it possible that an aggrieved obtains compensation for 
damage? This is investigated on the basis of three standard ques- 
tions of international private law: which judge is qualified, which 
law is to be applied, and is acknowledgement and execution of for- 
eign sentences possible? First a historical survey is given of 
international agreements and national legislations regarding third- 
party liability. (author). 112 refs. 


27210 (STUDSVIK-NS—88-356) Test of coal/particle filters 
in an emergency situation. Normann, B. Studsvik Nuclear, 
Nykoeping (Sweden). 30 Jun 1988. 41p. (In Swedish). Order Num- 
ber DE91640443. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes the result of tests of combined coal/ 
particle filters in an simulated emergency situation. The tests were 
carried out at two different situations: 1. Room temperature and 

“high pressure. 2. Increased temperature and supersaturated moist 
air. The results show that airpressure higher than 60 kPa may 
cause a filter collapse. Moist and steam reduce the efficiency of 
both the coal and particles filters. (K.A.E.). 


27211 (WHC-SA-1147) Summary of an assessment of 
potential waterborne accidents during transport of the Ship- 
pingport reactor pressure vessel and neutron shield tank 
assembly. Becker, D.L.; Burgess, D.M.; Lindquist, M.R. Westing- 
house Hanford Co., Richland, WA (United States). Jul 1991. 8p. 
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Sponsored by USDOE. Washington. DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-910774—66: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting. New Or- 
leans. LA (United States). 28-31 Jul 1991). Order Number 
DE91016626. Source: OSTI; NTIS: INIS: GPO Dep. 

The Shippingport Atomic Power Station in Shippingport, Pennsyl- 
vania. was constructed in the mid-1950’s to demonstrate 
pressurized water reactor technology and to generate electric 
power. The Shippingport reactor reached the end of its design life 
in 1984 and was turned over to the US Department of Energy of 
decommissioning. The reactor pressure vessel/neutron shield tank 
was removed as a unit and transported by barge from the Ship- 
pingport Project Site on the Ohio River to the US Department of 
Energy Hanford Site in Richland, Washington, for interment. This 
paper summarizes the work performed to provide supplemental in- 
formation to the safety analysis report for packaging on hazards 
associated with transporting the package by water. Potential water- 
borne accident scenarios were identified along with the probable 
accident recovery mitigation measures, which could have been initi- 
ated, if required. The risk evaluations are based on an assessment 
of the probabilities of an accident in which the barge does not sink; 
an accident in which the barge sinks, but with no damage to the 
reactor pressure vessel/neutron shield tank: an accident in which 
the barge sinks, but with possible damage to the package; and for 
accidents resulting in a postulated fire. 5 refs., 2 figs., 3 tabs. 


27212 (WHC-SA-1229) Tornado wind-loading requirements 
based on risk assessment techniques: Requirements for spe- 
cific reactor safety class 1 coolant system features. Deobaid, 
T.L.; Coles, G.A.; Smith, G.L. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jun 1991. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-9110122—1: Natural phenomena hazards mitigation confer- 
ence, St. Louis, MO (United States), 15-18 Oct 1991). Order 
Number DE91016392. Source: OSTI: NTIS; INIS: GPO Dep. 
Regulations require that nuclear power plants be protected from 
tornado winds. If struck by a tornado, a plant must be capable of 
safely shutting down and removing decay heat. Probabilistic tech- 
niques are used to show that risk to the public from the US 
Department of Energy (DOE) SP-100 reactor is acceptable without 
tornado hardening parts of the secondary system. Relaxed require- 
ments for design wind loadings will result in significant cost savings. 
To demonstrate an acceptable level of risk, this document exam- 
ines tornado-initiated accidents. The two tornado-initiated accidents 
examined in detail are loss of cooling resulting in core damage and 
loss of secondary system boundary integrity leading to sodium re- 
lease. Loss of core cooling is analyzed using fault/event tree 
models. Loss of secondary system boundary integrity is analyzed 
by comparing the consequences to acceptance criteria for the re- 
lease of radioactive material or alkali metal aerosol. 4 refs., 4 figs. 
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Refer also to citation(s) 26404, 26405, 26406, 26409 


27213 (ETDE/JP-mf-1513221, pp. 632-638) Demonstration 
experiment for establishment of a load centralized control sys- 
tem. New Energy Development Organization, Tokyo (Japan). Oct 
1990. 643p. (In Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and _ biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to establish a load ceutralized control system which con- 
trols the load equipment such as electric hot water vessels used 
late at night, conceptual designs of the system, designs of the ac- 
tual system, construction of the system and demonstration tests 
were conducted. With hot water vessel control tests, individual con- 
trol was tested, and simulations were done on group control. The 
results of the individual control tests gave a bottom-up ratio of 10- 
15%. In the research of highly load ceutralized control systems, 





etc., the leveling of electric load was done considering the trend of 
the whole second energies, recent electricity demand trends were 
organized, and possibilities of load leveling were considered. In the 
electricity side parental station system, the connection between the 
wiring general automation system ’ s parental station and the pe- 
ripheral systems was studied. As for the end-user device, the 
present functions , installation conditions and future trends, re- 
quired functions and function assignment to the end-user device 
were studied. 


27214 (ETDE/JP-mf—1513221, pp. 689-643) Technology re- 
search for a home-use night electricity optimal utilization 
equipment system. New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to develop a compact efficient home-use electricity and 
heat storage system and a battery exchange system for electric 
cars effective in load leveling, and also for the development of a 
household efficient energy supply utilization system combined with 
a natural energy utilization system such as solar energy, a concep- 
tual design of the system, and the designing and constructing, 
operation and evaluation of an actual system were conducted. In 
the conceptual design of the next generation home energy supply 
system, the necessity of development of the technology for a 
home-use night electricity optimal utilization equipment system, 
trends of energy for public welfare, the trends of home energy uti- 
lization associated technological development were studied. In the 
basic design of an actual system, capacity determination of an 
energy storage device, the investigation of basic hardware compo- 
sition, basic logic design of the main controller and basic 
specifications making were conducted. In the basic designing for 
an electrical car battery exchange system, the basic design and 
technology development examination for an electricity supply bat- 
tery exchange system, and the technology development research 
and basic designing for the cars system were conducted. 


27215 (LA-UR-91-1922) ‘Improved vacuum — surface 
flashover performance of polymer insulators by the use of 
unique triple junction designs. Smith, J.D. (Los Alamos National 
Lab., NM (United States)); Kahaian, D.J.; Honig, E.M.; Montoya, 
R.E.; Rosocha, L.A.; Allen, G.R.; Aaron, W.F. Ill. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910640-37: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91016092. 
Source: OSTI; NTIS; GPO Dep. 

Previous research and theories about surface flashover in vac- 
uum indicate that the triple junction region plays a critical role in 
the insulator flashover process. To attempt to improve upon the 
performance of the standard 45-degree frustum insulator, three dif- 
ferent insulator geometries with modified triple junction regions 
were investigated. Two samples of each geometry, each 2 cm 
thick, were tested to obtain the flashover voltage levels in a low 
10-5 Torr vacuum using a 1.2-microsecond risetime voltage pulse. 
Each sample was tested five times with 20 shots per test for a total 
of 200 shots per geometry. Test results and comparisons of the 
flashover voltage levels for the four geometries are presented. One 
geometry showed an improvement in flashover voltage of about 
40% over the standard 45-degree frustum. It also showed signifi- 
cantly less susceptibility to low-voltage flashover due to surface 
damage, suggesting a correlation between surface damage and 
the development of conductive paths along the surface. 


27216 (ORNL/M—1392) EMP research on electric power 
systems: Program update. Barnes, P.R. Oak Ridge National 
Lab., TN (United States). May 1991. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91015270. Source: OSTI; NTIS; GPO Dep. 

In 1983, an electromagnetic pulse (EMP) research program was 
formulated by the Office of Energy Management of the US Depart- 
ment of Energy (DOE). Originally, the focus of this program was on 
pulses generated by atmospheric nuclear event. The purpose of the 
program is to provide a theoretical foundation, data base, analysis, 
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and other techniques necessary to understand the response of util- 
ity electric power systems subjected to EMP and, as necessary, 
develop means to enhance the reliability of electric power systems 
under the influence of EMP. It was recognized that many of the 
technologies and systems developed under this program would be 
applicable to research on the general problem of protection and 
control of electric power systems against other types of major 
widespread disturbances. The EMP research effort has evolved 
into the Power Transients Program during recent years to include 
related transient phenomena in power system such as steep-front 
surges, lighting, and geomagnetic disturbances. This paper focuses 
on the progress of the EMP research. Major accomplishments, 
assessment results, and present EMP research activities are dis- 
cussed. The major emphasis of this EMP research has recently 
shifted from assessments to cost-effective reliability enhancement. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 27761 


27217 (ORNL/Sub-85-28611/2) Impact of steep-front short- 
duration impulse on electric power system insulation: Phase 
2, Laboratory evaluation of selected power system compo- 
nents. Burrage, L.M. (Cooper Industries, Inc., Franksville, WI 
(USA). Cooper Power Systems); Veverka, E.F.; Shaw, J.H.; Mc- 
Connell, B.W. Oak Ridge National Lab., TN (United States); 
Cooper Industries, Inc., Franksville, WI (United States). Cooper 
Power Systems. Apr 1991. 158p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE91014945. Source: OSTI; NTIS; GPO Dep. 

This research effort required the performance evaluation of three 
specific insulation systems in common usage by electric power 
transmission and distribution utilities under stresses imposed by: 
three characteristic impulse waveforms [two waves representative 
of steep-front short duration (SFSD) impulses and one representa- 
tive of lightning], the cumulative effect of multiple “shots” of each 
pulse, 60 Hz voltage, and, where appropriate, and mechanical 
load. The insulation systems evaluated are the cellulose-paper/oil 
combination typical of power transformer and condenser bushing 
usage, the cellulose-paper/enamel/oil combination used in distribu- 
tion transformer construction, and the porcelain/air combination 
representing transmission and distribution line structural insulation. 
4 refs., 94 figs., 11 tabs. 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 27365 
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27218 (ETDE/JP-mf-1513356, pp. 242-253) Development of 
super heat pumps-energy accumulating system.: Development 
of a high-efficiency heat pump for heating use. Koike, K. 
(Ebara Corp., Tokyo (Japan)). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 465p. (in Japanese). in NEDO R 
and D reports. Order Number DE91513356. Source: OSTI; NTIS 
(US Sales Only). 

This is a report on the results that have so far been obtained by 
the present development, of which NEDO has entrusted Ebara 
Corporation with the performance. It is noted that the development 
goal is to raise COP of the heat pump (the ratio of the amount of 
thermal energy output by the pump to the amount of energy fed to 
it) up to eight with the aid of following equipment and refrigerant; a 
condenser system is which working refrigerant undergoes conden- 
sation stepwise three times, a binary refrigerant mixture of HCFC 
123 and HFC 134a, of which the former is the principal compo- 
nent, and a high-efficiency unit consisting of a compressor and an 
electric motor. In consideration of the global environment problem, 
an account is given of the reason why the above refrigerant mix- 
ture is chosen from among many kinds of refrigerant. A heat pump 
bench piant was put to test using refrigerant mixture of CFC 113 
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and CFC 114 (the former to the latter ratio being nine) to evaluate 
midterm achievements of the present development. It is noted that 
the bench plant in stable operation provided COP of 7.7. 4 refs., 9 
figs., 5 tabs. 


2506 Thermal 
Refer also to citation(s) 27332 


2509 Batteries 
Refer also to citation(s) 26306, 26398, 26399, 26400, 26401, 26402 


27219 (ANL/CP-72919) Performance and life evaluation of 
advanced battery technologies for electric vehicle applica- 
tions. DeLuca, W.H.; Gillie, K.R.; Kulaga, J.E.; Smaga, J.A.; 
Tummillo, A.F.; Webster, C.E. Argonne National Lab., IL (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States); Electric Power Research Inst., Palo Alto, CA 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9108115-1: 1991 Society of Automotive Engineers (SAE) future 
transportation technology conference, Portland, OR (United 
States), 5-8 Aug 1991). Order Number DE91015671. Source: 
OSTI; NTIS; GPO Dep. 

Advanced battery technology evaluations are performed under 
simulated electric vehicle (EV) operating conditions at the Argonne 
Analysis & Diagnostic Laboratory (ADL). The ADL provides a com- 
mon basis for both performance characterization and life evaluation 
with unbiased application of tests and analyses. This paper sum- 
marizes the performance characterizations and life evaluations 
conducted in 1990 on nine single cells and fifteen 3- to 360-cell 
modules that encompass six technologies (Na/S, Zrv/Br, Ni/Fe, Ni/ 
Cd, Ni-metal hydride, and lead-acid). These evaluations were per- 
formed for the Department of Energy and Electric Power Research 
Institute. The results provide battery users, developers, and pro- 
gram managers an interim measure of the progress being made in 
battery R&D programs, a comparison of battery technologies, and 
a source of basic data for modelling and continuing R&D. 1 ref., 4 
figs., 2 tabs. 


27220 (ANL/CP-73352) Development of prototype sealed 
bipolar lithium/sulfide cells. Kaun, T.D.; Duoba, M.J.; Johll, W.P.; 
Luong, V.; Mrazek, F.C.; Palkon, D.J.; Simon, D.R. Argonne Na- 
tional Lab., IL (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States); Illinois State Government, Spring- 
field, IL (United States). DOE Contract W-31109-ENG-38. 
(CONF-910801-—13: 26. intersociety energy conversion engineering 
(IECE) conference, Boston, MA (United States), 3-9 Aug 1991). 
Order Number DE91015721. Source: OSTI; NTIS; GPO Dep. 

Development of a prototype bipolar battery containing 13-cm dia 
cells for electric-vehicle propulsion is underway at Argonne Na- 
tional Laboratory (ANL). Both Li/FeS and Li/FeS> cells have been 
tested with LiCI-LiBr-KBr electrolyte and MgO powder separators 
for electrolyte-starved cell operation at 400 to 425°C. These cells 
achieved the high performance and stability needed for the in- 
tended application. An innovative feature of this bipolar battery is a 
metal/ceramic bonded peripheral seal for each cell. The develop- 
ment of corrosion-resistant sealant materials at ANL has let to 
metal/ceramic bonds about 100 times stronger that obtainable with 
commercially available sealants for service at over 300°C. This pe- 
ripheral seal promotes long battery life by eliminating electrolyte 
loss and prohibiting transport of electrolyte from one cell to the 
next in a bipolar stack. Fabrication facilities have been recently 
constructed that enable development of 13-cm 1|.D. peripheral 
seals. The initial tests of prototype bipolar Li/FeS and Li/FeSz cells 
indicate improved performance as a result of scale-up. The 7-mm 
thick, 13-cm dia cells have total weight of 0.25 kg (cell density 2.8 
g/cm). These cells are operated at 425°C. The Li/FeS> cell ex- 
hibits 180 Wh/kg at a 30 Wh/kg discharge rate and the Li/FeS cell 
delivered 130 Wh/kg at a 25 Wykg rate. The low internal 
impedance of these cells enables high peak specific power capabil- 
ity; 400 Wikg for Li/FeS2 and 24 W/kg for Li/FeS at 80% DOD. 11 
refs., 10 figs., 1 tab. 
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27221 (CRIE-T-16) Benefits of load conditioners to both 
utility and customer sides.: Development of a 10kWh class 
load conditioner. Tanaka, T. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)); lwahori, T.; Kumai, K.; Terada, N.; 
Yokota, T.; Ishihara, K.; Takei, K.; Ikeya, T. Central Research Inst. 
of Electric Power Industry, Komae, Tokyo (Japan). Energy and En- 
vironment Lab. Oct 1991. 110p. (in Japanese). Order Number 
DE91513132. Source: OSTI; NTIS (US Sales Only). 

A possibility is studied of development of a 10kWh class load 
conditioner. For the purpose of load levelling of power generating 
facilities and users’ convenience and benefits, is studied develop- 
ment of more compact and higher performance lithium batteries. 
Demonstration test using load battery is conducted, aiming at a 
practical application of load conditioners. A 10kWh class load con- 
ditioner which consists of 460Wh sealed lead batteries is trially 
manufactured and its technical commercialization is confirmed. A 
300Wh class load conditioner which uses cells (1Wh per cell) of 
lithium batteries is developed, and the lithium battery is proven us- 
able as a battery. A lithium battery with a large capacity (25Wh 
class) was successfully trial-manufactured using LiV3O, as a cath- 
ede material. The obtained gravimetric and volumetric energy 
densities were 120Wh/kg and 200Wh/, respectively. If this lithium 
battery is in common use, in a 1 million unit size use, the price is 
estimated to be approximately 300,000 - 400,000 yen per unit. 29 
refs., 39 figs., 20 tabs. 


27222 (ETDE/JP-mf-1513221, pp. 392-398) Development of 
a new cell electricity storage system.: Research on test opera- 
tion of a pilot plant (1,000kW class sodium-sulfur cell facility). 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
643p. (In Japanese). In 1989 NEDO annual summary of studies. 
(2).: Technology development on solar energy, fuel and energy 
storage, alcohol and biomass. Order Number DE91513221. 
Source: OSTI; NTIS (US Sales Only). 

In order to research and develop a new cell electricity stolage 
system with an output of 1,000kW range, a total energy efficiency 
above 70% during standard charge-discharge and a lifetime of over 
1,500 cycles (durability period of 10 years), a 1,000kW class 
sodium-sulfur cell and zinc-bromine cell were designed and con- 
structed and operation test items were investigated. A durability 
test was conducted using paired cells and research was done on 
cost reduction. For the solid electrolyte tubes, investigations were 
made for improving production processes of a 500kW prototype. 
Prototypes of cells, solid electrolyte tubes, investigation of cell ex- 
amination methods and investigations of safety procedures were 
made. As test items of the pilot plant, basic characteristics, system 
response characteristics, protection systems, environment mea- 
surements, parallel operation were considered. On cost reduction 
research, solid electrolyte tubes and cells were investigated. 


27223 (ETDE/JP-mf-1513221, pp. 399-402) Development of 
a new cell electricity storage system.: Research of the pilot 
plant test operation (1,000kW class sodium-sulfur cell facility). 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
643p. (in Japanese). In 1989 NEDO annual summary of studies. 
(2).: Technology development on solar energy, fuel and energy 
storage, alcohol and biomass. Order Number DE91513221. 
Source: OSTI; NTIS (US Sales Only). 

The construction of buildings and attached facilities for the pilot 
plant started on 30th May 1989 and both were completed on 10th 
November 1989. In the sodium-sulfur cell facility, the inner trans- 
former (TR2), which was 200kVA when built, was changed to 
400kVA, and neutral-point earth-wire conductance confirmation 
tests, insulated resistance measurement tests, protective electricity 
bypass apparatus operation tests, and charge tests gave good re- 
sults. Prioto operational tests with 500kW output, test items, testing 
methods, and measurement items for a sodium-sulfur cell opera- 
tion research were chosen and operational test specifications were 
made. Basic characteristic tests such as energy efficiency, cell ca- 
pacity, load ratio, self-discharge ratio, warm-start warm-stop, 
sudden output variation tests, acceptance characteristics, cold-start 
characteristics, etc., system response characteristics tests such as 
LFC operation, voltage adjusting operation, etc., protective system 
tests, environment measurements, parallel operation tests with zinc 
batteries were chosen as operation test items. 1 fig., 1 tab. 





27224 (ETDE/JP-mf-1513221. pp. 403-406) Development of 
a new cell electricity storage system.: Research of the pilot 
plant test operation (1,000kW class sodium-sulfur cell electric 
equipment). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy. fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OST!; NTIS (US Sales Only). 

In production of the AC/DC converter, on-the-spot installations 
and adjustments were conducted for the AC cutting board and DC 
supply board as well as in the factory tests combined with AC re- 
actor boards. In factory tests aiming at improvement of efficiency, 
96% efficiency when discharging 400KW and a control response 
time of less than 0.2 seconds was achieved. In production of a 
measurement supervision and operation control system, due to the 
factory tests and addition of a sodim-sulfur cell auxiliary apparatus 
feeder, production of AC 100V, AC 200V separation boards, a low- 
voltage closed supply board, the existing AC 100V power source 
board was completed. In repairing facilities, in order to research 
the parallel operation of the AC/DC converter, repairs of the high- 
voltage closed supply board, low-voltage closed supply board, AC 
100V power supply board and the computer system were com- 
pleted. Installation was completed, and adjustments due to 
reconstruction following the change of the AC/DC converter, recon- 
struction of the existing high-voltage closed supply board, and the 
addition of computer software were partially completed. 1 fig. 


27225 (ETDE/JP-mf—1513221, pp. 407-413) Development of 
a@ new cell electricity storage system.: Research on the pilot 
plant test operation (1,000kW class zinc-bromine cell). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

The construction of the 100kW (800kWh) piant cell was com- 
pleted. Damages and malfunctions in electrode pellet production, 
electrode sheet production, intermediate electrode production, 
separator production and terminal electrode production were dis- 
covered. Repairs and improvements were made. In unit laminating, 
the need for double checking after lamination was confirmed, and 
a unit laminating procedure which is effective in preventing liquid 
leaks was determined. In cell assembly, the intra-electrode piping 
diameter was modified to 65A, a 50mm center unit space and the 
central division method were adopted for easier assembly, a heat 
contracting tube in the center-block double seal was adopted for 
weight reduction, and the pre-existing triple-layer structure was 
used for the tank. Investigations on cell testing methods, detailed 
designing exhaust cleaning apparatus, dimantling examination of a 
10kW cell, durability test with small scale cells, research and 
designing for improvement in cell durability and reliability, and re- 
search on cost riduction were conducted. 


27226 (ETDE/JP-mf—1513221, pp. 414-420) Development of 
new cell electricity storage systems.: Research on pilot plant 
test operations (1,000kW class zinc-bromine cell facility). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OST]; 
NTIS (US Sales Only). 

For facility construction preparations and facility construction, 
permit procedurses, detailed designs of test facilities and construc- 
tion of facilities were done. The permit procedures were carried out 
for applications concerning the electrical enterprise law (application 
for construction plan approval, application for special design facility 
approval and safety standards), exception of procedures through 
explanation of environment preservation concerns (fire prevention 
law, air-pollution prevention law, deadly poison control law and 
water pollution prevention law) and application of construction certi- 
fication. As for the detailed designing of test facilities, the building 
and the attached equipment of the new cell electricity storage sys- 
tem test facility were designed. The number of scribers and waste 
liquid retrieval equipment were changed. The construction of test 
facilities started on 6th November, As for the operation research 
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preparations. as a result of investigations into the system test 
specifications. specification tests and energy efficiency tests were 
conducted. Investigations were also made on a operation supervis- 
ing system with control functions (TC), supervision functions (SV). 
measurement functions (TM), addition integration functions. 
supervision processing functions. ITV supervision functions and au- 
tomatic reporting functions. 1 fig., 1 tab. 


27227 (ETDE/JP-mf-1513221, pp. 421-425) Development of 
new cell electricity storage systems.: Research on pilot plant 
test operations (1,000kW class zinc-bromine cell electric 
equipment). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

The construction of an AC/DC converter system, the design and 
construction of a DC power supply board, the design and construc- 
tion of a part of the equipment of a measuring, controlling and 
supervising system, the construction of a part of the inner power 
supply equipment, and a study of specifications for a power failure 
proof power supply equipment were conducted. Evaluation tests for 
each unit in the AC/DC converter system gave good results and a 
general test is presently underway. Test items for an AC/DC con- 
verting equipment and a complete discharge equipment were also 
considered. For the DC power supply board, specs were deter- 
mined and designing and construction were conducted. The 
evaluation tests for each unit gave good results and the general 
test are presently underway. In the measuring, controlling and su- 
pervising system, the computer CRT display drawing andthe form 
for the books were made, operation control modes were 
determined, the operation plan was made, the computer was con- 
structed, and a programmable controller (PC) was made. For the 
inner power supply equipment, 1 control power supplyboard was 
made for electricity division. For the power failure proof power 
suppl, the high-frequency PWM method was employed. 


27228 (ETDE/JP-mf-—1513221, pp. 426-431) Development of 
new cell electricity storage systems.: Research on total sys- 
tems. New Energy Development Organization, Tokyo (Japan). Oct 
1990. 643p. (In Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to let the new cell electricity storage system play an im- 
portant role in future electrical system operations, studies were 
made on an efficient and economical general system, and commer- 
cialization goals were set for the new cell electricity storage system 
and related technologies. For the optimization of the system struc- 
ture, participating in the pilot plant technology connection 
conferences for sodium-sulfur cell electricity storage and for zinc- 
bromine cell electricity storage, suggestions were made on design 
policies and actual operation testing items. Concerning a study of 
commercialization, general designs of new cell electricity storage 
systems were made about each type: sodium-sulfur cells, zinc- 
bromine cells, and redox flow type cells, for distant islands. On 
reliability and safety, verification of expanding application and 
safety during cell failures was conducted for zinc-bromine cells, 
and verification of protection functions during electricity system fail- 
ures and safety during cell failures was conductedfor sodium-sulfur 
cells. 1 tab. 


27229 (ETDE/JP-mf—1513221, pp. 432-436) Development of 
an advanced battery electric energy storage system.: Applica- 
tion to batteries for an electric car. New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 
1989 NEDO annual summary of studies. (2).: Technology develop- 
ment on solar energy, fuel and energy storage, alcohol and 
biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

Investigation was made to extend applicability of advanced bat- 
teries to electric cars. Sodium-sulfur and zinc-bromine batteries 
were conceptually designed as batteries employed for electric cars 
such as a small van and a compact car. Essential items and per- 
formance to each battery were evaluated and its applicability and 
effectiveness were assessed based on estimation of battery-loaded 
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car performance. battery layout. distribution of load on the axle. 
mileage after charge. maximum speed. gradeability and accelera- 
tion. Other types were zinc-bromine. nickeel-cadmium, nickel-iron 
and lead batteries. Performance of these batteries and model cars 
were estimated and compared with that of the first two batteries 
mentioned above. It is planned to design in detail based on the 
conceptual design. 5 tabs. 


27230 (ETDE/JP-mf-1513356, pp. 254-272) Research and 
development of advanced batteries.: Development of 1000 kW 
zinc-bromine battery system. Kamizuma. |. (Meidensha Corp.., 
Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 465p. (In Japanese). In NEDO R and D re- 
ports.: 10th meeting for 1989 fiscal year. Order Number 
DE91513356. Source: OSTI; NTIS (US Sales Only). 

The results of the present development are reported that was 
conducted at Meidensha Electric Mfg. Co. Ltd. in the 1989 fiscal 
year. The production of a 100 kW battery was brought to comple- 
tion, which is to be installed in a 1000 kW pilot plant that is 
scheduled to start operation at the end of the 1990 fiscal year. 
There is a description of a process of assembling many cells to a 
stacked unit and a technique for evaluating performance of a 25 
kW or 50 kW module consisting of stacked cells together with a 
method for maintaining the reliability of it. A description is next 
given of apparatuses for cooling, degassing and washing a battery 
system in the above plant. A 10 kW battery for use in life test was 
disassembled and its electrodes were put to test to examine to 
what extent they underwent electrochemical degradation indicated 
by an increase in overvoltage. Changes in physical and chemical 
properties of the electrode materials that took place in connection 
with the degradation were revealed to some extent by means of 
electron microscopy, X-ray analysis and mass spectroscopy. fur- 
thermore, a descriptionis given of results obtained by putting a 3 
kW battery to life test and a ten-cell battery to accelerated life test. 
16 figs., 6 tabs. 


27231 (SAND-91-0938) Technology assessment of ambient 
temperature rechargeable lithium batteries for electric vehicle 
applications. Doddapaneni, N. Sandia National Labs., Albu- 
querque, NM (United States). Jul 1991. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016500. Source: OSTI; NTIS; 
GPO Dep. 

This report presents an assessment of ambient temperature 
rechargeable lithium batteries for electric vehicle applications. It 
was prepared for the Department of Energy, Office of Propulsion 
Systems. The status of development programs in industry and 
research laboratories was determined for several positive and neg- 
ative electrode materials and for organic liquid and solid polymer 
electrolytes. Recommendations are suggested for future research 
and development activities. 217 refs. 


27232 (SAND—91-1157C) Accelerated aging and discharge 
of lithium/hionyl-chloride “D” cells. Cieslak, W.R. Sandia 
National Labs., Albuquerque, NM (United States). [1991]. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-911047—1: 180. meeting of the Electro- 
chemical Society, Phoenix, AZ (United States), 13-18 Oct 1991). 
Order Number DE91012649. Source: OSTI; NTIS; GPO Dep. 

LithiunY/Thionyl-Chioride spiral wound “D” cells from a variety of 
suppliers have been evaluated. Abuse testing has been used to 
verify safety of the cells, and accelerated aging has been used to 
estimate their performance for long life projects. 2 tabs. 


27233 (SAND-91-7066) The development of aluminum-air 
batteries for application in electric vehicles: Final report. 
Rudd, E.J. (ELTECH Systems Corp., Fairport Harbor, OH (United 
States). Research and Development Center); Lott, S. Sandia Na- 
tional Labs., Albuquerque, NM (United States); ELTECH Systems 
Corp., Fairport Harbor, OH (United States). Research and Develop- 
ment Center. Dec 1990. 242p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. Order Num- 
ber DE91016863. Source: OSTI; NTIS; GPO Dep. 

The recently concluded program, jointly funded by ELTECH Re- 
search Corporation and the Department of Energy, focused upon 
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the development of an aluminum-air battery system for electric ve- 
hicle applications. The operation of the aluminum-air battery 
involves the dissolution of aluminum to produce a current and alu- 
minate. Initially the objectives were to evaluate and optimize the 
battery design that was developed prior to this program (desig- 
nated as the B300 cell) and to design and evaluate the 
components of the auxiliary system. During the program. three ad- 
ditional tasks were undertaken, addressing needs identified by 
ELTECH and by Sandia National Laboratories. First. the capability 
to produce aluminum alloys as relatively large ingots (100-150 
Ibs). with the required electrochemical performance, was consid- 
ered essential to the development of the battery. The second 
additional task was the adoption of an advanced cell (designated 
as the AT400 cell), designed by ELTECH in a different program. 
Finally, it was recognized that a system model would allow evalua- 
tion of the interactions of the several unit operations involved in the 
battery. Therefore. the development of a mathematical model. 
based upon material and energy balances for the battery. was un- 
dertaken. At a systems level, sufficient information was obtained in 
the completion of this program to support the design. fabrication 
and operation of a “batch” or “solids-free” battery system. For the 
first time, the components of the auxiliary system, i.e., a heat 
exchanger, carbon dioxide scrubber and hydrogen disposal tech- 
nology, have been defined for a vehicle battery. Progress on each 
component or system is summarized in the following sections. 
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27234 (ETDE/JP-mf—1513356) NEDO R and D reports.: 10th 
meeting for 1989 fiscal year. New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1990 465p. (in Japanese). Order 
Number DE91513356. Source: OSTI; NTIS (US Sales Only). 

Papers reporting on the results of research and development 
that were conducted by NEDO mainly in the 1989 fiscal year are 
presented. Titles of them are given as follows: At first, in the coal 
energy meeting they are a summary, bituminous coal liquefaction 
technology, brown coal liquefaction technology, extraction of phe- 
nols from liquefied oil, entrained bed gasification power plant, and 
construction of a pilot plant for coal-based hydrogen production. 
Secondly, in the solar energy meeting they are a summary. high 
purity wafer production technology, large area amorphous solar cell 
production technology, centralized array type photovitaic power 
generation system, and cooperative research on phtovoltaic power 
generation systems in Indonesia. Thirdly, in the geothermal energy 
meeting they aer a summary, survey to promote geothermal devel- 
opment, nationwide geothermal resources exploration project, 
confirmation study on the effectiveness of prospecting tectnigues, 
technology for providing against lost circulation at geothermal 
wells, hot dry rock power generation system technology, and be- 
havior of a geothermal reservoir affected by reinjected water. 
Fourthly, in the energy conversion and storage meeting they are a 
summary, 300KW ceramic gas turbine, high efficiency heat pump 
for use in heating, 1000KW zinc-bromide battery system, technolo- 
gies for applying superconductors to power devices, and fuel cell 
power generation using phosphoric acid fuel cell and molten car- 
bonate one. Fifthly, in the alcohol bionmass energy meeting they 
are a summary screening and breeding of excellent bacteria strains 
for alcohol fermentation, total system technology for fuel alcohol 
production, high efficiency membrane complex methane production 
unit subtitled as instrumentation and control system technology and 
high efficiency bioreactors, and methanol reforming power 


27235 (IEE-IC-89) US-Japan Energy 
Conference-Washington Conference. Institute of Energy Eco- 
nomics, Tokyo (Japan). 31 Jan 1991. 238p. (in Japanese). Order 
Number DE91513072. Source: OSTI; NTIS (US Sales Only). 

This document is a mixture of a summary of minutes and data 
for explanation of the US-Japan Energy Conference. Washington 
Conference held on November 6-8, 1990. It includes a list of atten- 
dants, a conference schedule, an opening session, a subject 
session titled “The Middle East Issue and Oil Supply”, on which re- 
ports were made from two Japanese and two Americans and 
discussions and comments were also made. It further includes re- 
ports, discussions and comments on electric power -nuclear power, 





gas-coal. environment, improvement of energy efficiency, summing- 
up of the conference, special speech by Ryuzo Sejima, chairman 
of the committee, and speeches by three guests. A list of members 
of the US-Japan energy-related special committee is attached to 
this document. 5 refs., 22 figs., 11 tabs. 
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27236 (DOE/EIA—0293(91)) Directory of Energy Information 
Administration Models 1991, July 1991. USDOE Energy Informa- 
tion Administration, Washington, DC (United States). Office of 
Statistical Standards. 24 Jul 1991. 105p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91016452. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This directory revises and updates the Directory of Energy 
Information Administration Models, DOE/EIA-0293(90), Energy In- 
formation Administration (EIA), US Department of Energy, June 
1990. The major changes are the inclusion of the Demand Evalua- 
tion Modeling System Integrating Module (DEMS) and the deletion 
of the PC-Annual Energy Outlook Forecasting Model Overview 
(PC-AEO), and its related models, Oil and Gas Spreadsheet (OGS- 
PC), Oil Market Module (OMM-PC), Electric Utility Capacity and 
Generation Submodels (UTILCAP/GEN-PC), and the Electric Utility 
Financial Submodel (UTILFIN-PC). New model descriptions for 
Market Penetration Model for Active and Passive Solar Technolo- 
gies (MPSOLAR-PC), Market Penetration Model for Ground Water 
Heat Pump Systems (MPGWHP-PC), Market Penetration Mode! for 
Residential Residential Rooftop Photovoltaic Systems (MPRESPV- 
PC), and the Nonutility Generation Supply Model (NUGS) have 
been incorporated. The Non-DOE Input Sources, DOE Data Input 
Sources, and the Computing Environment sections have been 
extensively reviewed and revised by the Office of Statistical Stan- 
dards Systems Integration Team. In addition, the Annual Energy 
Outlook (AEO) Forecasting System is described in Appendix B. 


27237 (LA-11934) The macroeconomic module of the En- 
ergy Policy Evaluation Model of Guatemala: Final report. 
Booth, S.R. (Los Alamos National Lab., NM (USA)); Cancino, R. 
Los Alamos National Lab., NM (United States). Aug 1991. 46p. 
Sponsored by Agency for International Development, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91015787. Source: OSTI; NTIS; GPO Dep. 

This report describes the methodology and results of the 
macroeconomic module of the Energy Policy Evaluation Model of 
Guatemala (MEPEG). This effort was conducted jointly by the Min- 
istry of Energy and Mines of Guatemala and Los Alamos National 
Laboratory under the Central American Energy and Resources 
Project of Los Alamos, funded by the US Agency for International 
Development. The data, theory, empirical specification, and simula- 
tion results of the macroeconomic module are described. 10 refs., 
2 figs., 6 tabs. 


27238 (LA-11973-MS) MEDISE: A macroeconomic model 
for energy planning in Costa Rica. Booth, S.R. (Los Alamos Na- 
tional Lab., NM (USA)); Leiva, C.L. Los Alamos National Lab., NM 
(United States). Aug 1991. 73p. Sponsored by Agency for Interna- 
tional Development, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE91015777. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the development and results of MEDISE, 
an econometric macroeconomic model for energy planning in 
Costa Rica. The model is a simultaneous system of 19 equations 
that was constructed using ENERPLAN, an energy planning tool 
developed by the United Nations for use in developing countries. 
The equations were estimated using regression analysis on a data 
time series of 1966 to 1984. ENERPLAN's model solution package 
was used to obtain forecasts of 19 economic variables from 1985 
to 2005. the modeling effort was conducted jointly by Los Alamos 
Central American Energy and Resources Project (CAP) personnel 
and the Energy Sector Directorate of Costa Rica during 1986. The 
CAP was funded by the US Agency for International Development. 
6 refs., 3 figs., 11 tabs. 
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27239 (LA-12137-MS) The status of energy planning in 
five Central American countries. Booth, S.R.: Fonseca, M.G. Los 
Alamos National Lab., NM (United States). Aug 1991. 105p. Spon- 
sored by Agency for International Development, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91016510. Source: OSTI; NTIS; GPO Dep. 

This report examines the current status of national energy plan- 
ning in Costa Rica, El Salvador, Guatemala, Honduras, and 
Panama. A framework is provided that divides energy planning ac- 
tivities into two broad categories: the “fundamental tasks” and the 
“bounding conditions.” The fundamental tasks of energy planning 
include the gathering and systematizing of data, conducting energy 
situation analyses and short- or long-term planning for the country, 
and defining and implementing national energy plans. While the 
bonding conditions are situations that preclude completion of fun- 
damental tasks, such as level of technical expertise. 20 refs., 11 
figs., 2 tabs. 
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27240 (CRIE-Y-90011) Survey on incentive regulations of 
public utility rate. Iguchi, N. (Central Research Institute of Electric 
Power Industry, Tokyo (Japan)); Onojima, T.; Wakatani, Y. Central 
Research Inst. of Electric Power Industry, Tokyo (Japan). Jan 
1991. 27p. (In Japanese). Order Number DE91523022. Source: 
OSTI; NTIS (US Sales Only). 

Comparative studies are made on characteristics of various in- 
centive regulations which have been enforced in the public utility 
industry in Europe and America. Results are as follows: Several 
kinds of incentive regulations have been planned, enforced and 
produced constant effects; such as partial pricing adjustment, slid- 
ing scale and price cap methods. The following is pointed out as 
weakness of incentive regulations: there are possibilities of giving 
regulated firms excessive surplus continuously, permitting firms to 
increase rates easily, discouraging firms from making long-term in- 
vestments and service improvements and neglecting consideration 
of social equity like protection of small-lot consumers. Since merits 
of incentive regulations are almost compatible with demerits of 
Rate-of-Return (ROR) regulation or otherwise, incentive regulations 
should be carefully chosen, considering the situation of each regu- 
lated firm in a country and in an era. 23 refs., 2 figs., 2 tabs. 


27241 (IEE-SR-220) Energy situation in Eastern Europe at 
a turning point. Institute of Energy Economics, Tokyo (Japan). 10 
Feb 1991. 178p. (In Japanese). Order Number DE91513096. 
Source: OSTI; NTIS (US Sales Only). 

The Institute of. Energy Economics, Ministry of International 
Trade and Industry and Ministry of Foreign Affairs sent jointly an 
Eastern Europe energy investigating commission to former East 
Germany, Hungary, Poland and Rumania from April 9 through April 
23, 1990. After that, Iraqi invasion to Kuwait broke out in August 
1990. In consideration of the energy situation of Eastern Europe 
which is under turbulent social conditions, a report of the energy 
investigating commission for Eastern Europe is made including the 
subsequent changes of the situation. The report consists of the 
present situation of East European countries; energy control sys- 
tems, policies, supply-demand situation and the environment in 
Bulgaria, Czechoslovakia, former East Germany, Hungary, Poland, 
Rumania and Yugoslavia; thfuture energy trend in East European 
countries; effects of new changes of the international situation of 
the Eastern Europe energy situation. Attached to the report is a 
record of the energy investigating commission for Eastern Europe. 
26 refs., 51 figs., 114 tabs. 


27242 (INIS-mf-12866, pp. 25-43) The United States in 
2000: Power-less or power-full?. Starr, C. (Electric Power Re- 
search Inst., Palo Alto, CA (USA)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1985. 223p. (CONF-8506403-—: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Association 25th annual conference: Strategic 
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opportunities for growth. Order Number DE91639626. Source: 
OSTI: NTIS (US Sales Only): INIS. 

The historic link between total energy use and economic output 
has been the result of the substitution of fossil fuels for human and 
animal energy to increase the productivity of labour. The oil shock 
price increases of 1973 and 1979 resulted in a halt to economic 
growth in the U.S. and a substantial reduction in total primary en- 
ergy consumption. Most of this change came from large decreases 
in oil consumption. Electricity-based technologies continue to raise 
the net productivity from all factor inputs, including energy, and 
there continues to be a close relationship between GNP and elec- 
tricity consumption in both industrialized and non-industrialized 
countries. Electricity from low-cost energy sources stands up 
against all fuels on a purely economic basis. Projections of 
anticipated growth in North American GNP show that electricity re- 
quirements will grow by at least 343 GW by the year 2000. This is 
roughly twice the rate planned between 1984-1993. Providing an 
adequate electricity supply should be a very high priority. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 25632, 25723, 26147, 26200, 26414, 
26485, 27286, 27337, 27369, 27402 


27243 (DOE/EA-0491) Environmental assessment for 
Retech, Inc.'s Plasma Centrifugal Furnace Evaluation. USDOE, 
Washington, DC (United States). May 1991. 43p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE91015815. Source: OSTI; NTIS; INIS; GPO Dep. 

The US DOE and the US EPA are conducting a hazardous waste 
demonstration program in cooperation with the EPA Superfund In- 
novative Technology Evaluation (SITE) program. The program is 
testing Retech, Inc.'s Plasma Centrifugal Furnace (PCF) technol- 
ogy. Since shakedown/preliminary testing is nearly complete, DOE 
proposed to begin Phase | studies to examine the applicability of 
this technology to treatment/destruction of typical Idaho National 
Engineering Laboratory wastes and industrial water treatment 
sludges. Pending the results of the Phase | study, the EPA will de- 
cide their level of involvement. The timeframe for the EPA and 
Phase Il of DOE testing will be decided at the conclusion of the 
Phase | study. This document focuses primarily on the environ- 
mental impact of the two DOE phases; however, impact analysis 
will also be performed for the EPA feedstock. 25 refs., 1 fig. 


27244 (DOE/ID/12735—-T17) DOE/EPA site demonstration: 
DOE Health and Safety Plan. MSE, Inc., Butte, MT (United 
States). Nov 1989. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-881D12735. Order Number 
DE91015937. Source: OSTI; NTIS; GPO Dep. 

This Health and Safety Plan applies to the technology demon- 
stration of the Retech, Inc., centrifugal furnace under the US 
Environmental Protection Agency's (EPA) Superfund Innovative 
Evaluation (SITE) Program. Retech will conduct a series of furnace 
tests at the Department of Energy's (DOE) Component Develop- 
ment and Integration Facility (CDIF) in Butte, Montana. MSE, 
operating contractor of the CDIF, will evaluate the furnace technol- 
ogy and determine the feasibility of further testing based on these 
demonstrations. This plan applies to the field demonstration at 
DOE's CDIF. This plan is designed to cover most work assignment 
activities under the Retech furnace evaluation to ensure safe and 
healthful conditions. Specific guidance is necessary for workers at 
the CDIF for the entire demonstration, addressing each of the 
known or expected safety hazards and contaminants. The layout of 
the exclusion zone and decontamination areas at the CDIF has 
been incorporated into this plan. This plan has been prepared in 
accordance with applicable federal regulations, but should the reg- 
ulations be changed or if other situations require, the plan will be 
modified by the SITE Program Health and Safety Manager. The 
following items are covered in the plan: organization and responsi- 
bilities for the demonstration; hazard evaluation of the technology, 
test waste, and test site; contamination control zones; standard op- 
erating procedures (SOP) for the demonstration; protective and 
emergency equipment; exposure monitoring during test operations; 
medical surveillance; applicable safety and health regulations; and, 
references. 6 refs., 2 figs. 
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27245 (ORNL-6658/R5) Environmental Regulatory Update 
Table, June 1991. Houlberg. L.M.; Hawkins, G.T.: Salk, M.S. Oak 
Ridge National Lab.. TN (United States). Jul 1991. 123p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91016823. Source: OSTI:; 
NTIS: GPO Dep. 

Environmental Sciences Division Publication No. 3643. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


27246 (ORNL/TM—11849) Cost growth for treatment tech- 
nologies at NPL sites. Doty, C.B.; Crotwell, A.G.; Travis, C.C. 
Oak Ridge National Lab., TN (United States). Apr 1991. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE91015800. Source: 
OSTI; NTIS; GPO Dep. 

The comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA or Superfund), as amended by 
the Superfund Amendments and Reauthorization Act of 1986 
(SARA) provided the Environmental Protection Agency (EPA) with 
resources and direction for the identification, evaluation, and reme- 
diation of hazardous waste sites in the United States. Congress 
has authorized a total of $10.1 billion to be appropriated through 
fiscal year 1991 for this purpose. To data, more than 1200 sites 
have been added to the National Priority List (NPL) of hazardous 
waste sites that are eligible for CERCLA funding. At the end of fis- 
cal year 1988, EPA had spent approximately $3.0 billion of the 
$4.4 billion that had been appropriated for cleanup. At that time; al- 
though cleanup work had begun at 201 sites, only 27 sites had 
been completed. EPA was estimated that approximately $30 billion 
will be needed to clean up the 1200 sites currently on the NPL. 
This figure, however, now appears to be underestimated. The pur- 
pose of the present study is to contribute to the base of knowledge 
needed to determine future resource requirements for hazardous 
waste cleanup programs. This objective was accomplished by con- 
ducting a cost growth analysis for treatment technology operable 
units an by developing a compendium of treatment technology 
costs based on recent vendor claims and field experience. 72 refs., 
3 figs., 5 tabs. 


27247 (SAND-91-0211) Proposed extensions of United 
States fundamental and derived standards for high-level and 
transuranic radioactive waste disposal. Klett, R.D. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jul 1991. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91016872. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The development of the present United States standards for 
transuranic and high-level waste fundamental criteria, derived re- 
lease limits, and risk limits for probabilistic releases is traced 
through supporting documentation. The development procedures 
and the resulting regulations are compared to requirements for the 
standards, traditional methods of regulating chemical and radiologi- 
cal carcinogens, and recommendations made by the International 
Commission on Radiological Protection, the Science Advisory 
Board, the Nuclear Waste Technical Review Board, and individual 
investigators. The development methodology, logic, assumptions, 
and models are reviewed relative to the two proposed repositories. 
Individual difficulties are defined, and their probable causes and 
potential effects are examined. Several options are suggested for 
modifying and extending the standards for each of the four major 
areas; these options make the standards more appropriate for the 
sites now under consideration, relate them more directly to the ac- 
tual safety of the repositories, and make them more defensible. 
Many of the extensions are compatible with the present standards 
and would not require any significant changes in philosophy, 
methodology, or format. The benefits of an enhanced quality assur- 
ance program are discussed and several other changes in 
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2905 Research, Development, Demonstration, and Commercialization 


development procedures for waste disposal regulations are sug- 
gested. 49 refs., 17 figs., 4 tabs. 


27248 (WHC-EP-—0430) Environmental Restoration Reme- 
dial Action Program records management plan. Michael, L.E 
Westinghouse Hanford Co., Richland. WA (United States). Jul 
1991. 36p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE91016625. Source: OSTI: NTIS; INIS; GPO Dep. 

The US Department of Energy-Richland Operations Office (DOE- 
RL) Environmental Restoration Field Office Management Plan 
[(FOMP) DOE-RL 1989] describes the plans, organization, and 
control systems to be used for management of the Hanford Site 
environmental restoration remedial action program. The FOMP, in 
conjunction with the Environmental Restoration Remedial Action 
Quality Assurance Requirements document [(QARD) DOE-RL 
1991], provides all the environmental restoration remedial action 
program requirements governing environmental restoration work on 
the Hanford Site. The FOMP requires a records management plan 
be written. The Westinghouse Hanford Company (Westinghouse 
Hanford) Environmental Restoration Remedial Action (ERRA) Pro- 
gram Office has developed this ERRA Records Management Plan 
to fulfill the requirements of the FOMP. This records management 
plan will enable the program office to identify, control, and maintain 
the quality assurance, decisional. or regulatory prescribed records 
generated and used in support of the ERRA Program. 8 refs., 1 fig. 


2904 Energy Resources 
Refer also to citation(s} 27241, 27251, 27258 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 25544, 25712, 26266, 26268, 26419, 
26420, 27320, 27376, 27794, 28071, 28161, 28217, 28654 


27249 (DOE/ER-0484P, pp. 2-51) Overview. USDOE Office 
of Energy Research, Washington, DC (United States). Jan 1991. In 
Technology '90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

This section describes the activities and accomplishments of the 
DOE research and development program offices. The Office of En- 
ergy Research (ER) manages fundamental science and basic 
energy research programs in several areas: high-energy physics; 
nuclear physics; the physical, biological, and mathematical sci- 
ences; magnetic fusion energy; and environmental and health 
effects. ER also supports many scientific user facilities that are 
used by universities and private-sector researchers and manages 
the DOE Small Business Innovation Research (SBIR) program and 
the R & D Laboratory Technology Transfer Program. Brief descrip- 
tions of technology transfer accomplishments in each of these 
areas are given. 


27250 (DOE/ER/75498-T2) The Government-University- 
Industry Research Roundtable: Annual report, 1990. National 
Academy of Sciences, Washington, DC (United States); National 
Academy of Engineering, Washington, DC (United States); Institute 
of Medicine, Washington, DC (United States). [1991]. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-89ER75498. Order Number DE91015795. Source: OSTI; 
NTIS; GPO Dep. 

The Government-University-Industry Research Roundtable in 
transition was the theme of 1990. During the past several years, 
the Roundtable has been evolving from an experimental venture 
into an established organization. While continuing self examination 
and adjustments will be required to ensure that the Roundtable 
maintains the vitality of an innovative enterprise, progression of the 
Roundtable through several transitions in 1990 indicate that the 
evolutionary process is complete. The Roundtable now is an estab- 
lished institution in national science and technology policy affairs. 


27251 (ETDE/JP-mf—1513183) 1989 NEDO annual summary 
of studies. (1).: Coal and geothermal energy development. 


New Energy Development Organization, Tokyo (Japan). Oct 1990 
364p. (In Japanese). Order Number DE91513183. Source: OSTI; 
NTIS (US Sales Only). 

1989 annual results of research and development in the field of 
coal and geothermal energy, which has been administrated by 
New Energy and Industrial Technology Development Organization 
(NEDO). were summarized. The coal energy development is classi- 
fied into two departments. i.e., coal technology development and 
coal resources development, and the geothermal energy develop- 


“ment is also classified into two departments, i.e., geothermal 


technology development and geothermal resources development. 
The coal technology development consists of development of bitu- 
minous coal liquefaction technology, development of brown coal 
liquefaction technology, development of technology for entrained 
flow coal gasification combined cycle power generation pilot pliant, 
and development of coal-based hydrogen production technology, 
and the coal resources development consists of nationwide funda- 
mental survey and geological survey for overseas coal resources. 
The geothermal technology development consists of development 
of power generation plant utilizing hot water and confirmation study 
on the effectiveness of prospecting technology for deep-seated 
geothermal resources, and the geothermal resources development 
consists of nationwide geothermal resources exploration project 
and geothermal development promotion survey. In this annual 
summary, the total og 37 results concerning above research and 
development were introduced. 


27252 (ORNL/M—1312/R1) Technologies available trom 
Martin Marietta Energy Systems, Inc.: Revision 1. Oak Ridge 
National Lab., TN (United States). Jun 1991. 26p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE91015659. Source: OSTI; NTIS; 
GPO Dep. 

This document summarizes some of the specific technologies 
available from Oak Ridge Nationa! Laboratory (ORNL) and the 
other Oak Ridge plants managed and operated by Martin Marietta 
Energy Systems, Inc. (Energy Systems) for the Department of En- 
ergy (DOE). 


27253 (ORNL/M-1424) Cooperating with industry: Office of 
Technology Transfer progress report. Oak Ridge National Lab., 
TN (United States). May 1991. 36p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91015660. Source: OSTI; NTIS; GPO Dep. 

In 1984, the US Department of Energy (DOE) embarked on a 
program to accelerate the technology-transfer process in its facili- 
ties. As the contractor for those facilities in Oak Ridge, Tennessee, 
Martin Marietta Energy Systems, Inc., (Energy Systems) created 
the Office of Technology Transfer (OTT), whose primary mission is 
to enhance and expedite technology transfer to US companies. 
Today, OTT has more ways than ever before to work with US in- 
dustry. These include newly created Cooperative Research and 
Development Agreements (CRADAs), a flexible licensing program, 
and productive industry partnerships through the creation of R&D 
consortia. 


27254 (UCRL-ID-106477) Meeting national challenges with 
science and engineering. Lawrence Livermore National Lab., CA 
(United States). Mar 1991. 57p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91015829. Source: OSTI; NTIS; GPO Dep. 

The Livermore Laboratory is a national laboratory dedicated to 
meeting the nation’s needs and challenges through science and 
engineering. These challenges are the essence of our mission and 
the reasons for our existence. We are proud of our capabilities and 
accomplishments in serving the nation. Our overriding objective is 
the security of the nation, not just through defense but also through 
economic strength, energy security, intelligent husbanding of na- 
tional resources and the environment, and the well-being and 
competence of Americans. We recognize that achieving these 
goals requires much more than technological expertise; however, it 
is also true that science and engineering will play a very important 
role in all of them and a dominant role in some. In this report, we 
first examine the challenges in the areas of defense, energy, envi- 
ronment, health, economic competitiveness, and education facing 
the nation and then describe Livermore’s work in meeting them. 
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2906 Nuclear Energy 


Refer also to citation(s) 25838, 26559, 26799. 26800, 27249, 
27277. 27281. 27293. 29476 


27255 (INFO—-0252) You've asked us about nuclear 
weapons. Robins, S. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1987. 26p. (in English, French). Order Number 
DE91642741. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. 

Judging from its name alone, the Atomic Energy Control Board 
would seem a logical place to get information on nuclear weapons. 
If we are involved in the control of atomic energy. we must know 
something about its military uses. In actual fact, however, our regu- 
latory activities are restricted to the development and use of 
nuclear energy for peaceful purposes, and our safeguards - an in- 
ternational audit system to discourage the diversion of nuclear 
materials and equipment from peaceful applications to the produc- 
tion of explosive devices. Not being the best source of information 
on the subject of weapons, we have prepared this fact sheet to as- 
sist your research. Simply look for the topic heading that interests 
you, to find out where to go for more information. The publications 
listed under the various headings are available to the public free of 
charge, upon request. A bibliography of books and periodicals is 
also attached for your reference. 


27256 (INFO-0298-1) The Canadian public’s awareness 
and perception of the Atomic Energy Control Board. V. 1: 
Findings. Atomic Energy Control Board, Ottawa, ON (Canada). 
Jan 1989. 54p. Order Number DE91642742. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report presents the findings from personal interviews with a 
nationwide sample of 1 928 Canadians 18 years of age and over. 
The report also incorporates the key findings from the exploratory 
phase report ‘Focus Groups Findings on Attitudes Toward the 
AECB and Its Activities’, CRC, October 1988. 


27257 (INIS-BR-2626) Study of the influencies of Angra-1 
nuclear power plant construction in Angra dos Reis. Ferreira 
Netto, L. (and others). Instituto Brasileiro de Administracao Munici- 
pal, Rio de Janeiro, RJ (Brazil). 1982 283p. (In Portuguese). Order 
Number DE91640737. Source: OST!; NTIS (US Sales Only); INIS. 

The report presents a comprehensive evaluation of the influence 
caused by Angra-1 Nuclear Power Plants (Central Nuclear Almi- 
rante Alvaro Alberto) construction on the Angra dos Reis City - Rio 
de Janeiro - Brazil. The analysis performed adopts a multi- 
dimensional methodology with four analysis dimensions: 
political-institutional, physical-territorial, social-economic and tem- 
poral. (author). ‘ 


27258 (INIS-BR-—2628) The energy in developing countries 
and the role of nuclear energy. Goldemberg, J. Companhia Ener- 
getica de Sao Paulo, SP (Brazil). 1985 18p. (In Portuguese). Order 
Number DE91640730. Source: OSTI; NTIS (US Sales Only); INIS. 

The author analyses energy in general for developing countries 
and also nuclear energy. He concludes that the future of energy in 
these countries has better alternatives than to depend on nuclear 
energy. (C.M.). 


27259 (INIS-mf—12832, pp. 92-97) Reducing the potential for 
conflict between proponents and the public regarding the risks 
entailed by radioactive waste management facilities. Rogers, 
B.G. (Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1984. 1382p. (CONF-840613-: 24. 
annual international conference of the Canadian Nuclear Associa- 
tion and the 5. annual conference of the Canadian Nuclear 
Society, Saskatoon (Canada), 3-6 Jun 1984). In Proceedings of the 
Canadian Nuclear Society fifth annual conference. Order Number 
DE91640583. Source: OSTI; NTIS (US Sales Only); INIS. 

Sources of potential conflict between proponents and the public 
regarding the risks entailed by radioactive waste management facil- 
ities are identified and analyzed. Programs and policies are 
suggested that could reduce conflict over the siting and operation 
of such facilities. 


27260 (INIS-mf—12838, pp. 126-132) The public acceptance 
of nuclear power in France. Berthelot, P. (Electricite de France, 
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75 - Paris (France)). Orszagos Oktatastechnikai Koezpont. 
Veszprem (Hungary). Feb 1990. 233p. (CONF-8909434-: 
International conference on energy alternatives/risk education. Bal- 
atonfuered (Hungary), 7-13 Sep 1989). In Proceedings of the 
International conference on energy alternatives/risk education V. 1: 
Energy education. Order Number DE91635961. Source: OSTI: 
NTIS (US Sales Only): INIS. 

The actions of EDF (Electricite de France). a state-owned com- 
pany created in 1946, for the public acceptance of nuclear power 
plants in France are overviewed. The economical and political con- 
text, the information program and the participation of the public in 
it, and the results of the program are outlined. Some data of the 
French nuclear power program are given. (R.P.). 


27261 (INIS-mf-12838, pp. 170-175) Pupil’s perception of 
radiation risks and its relevance for education. Eijkelhof, H.M.C. 
(Rijksuniversiteit Utrecht (Netherlands). Centre for Science and 
Mathematics Education); Klaassen, K.; Lijnse, P.L. Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 233p. 
(CONF-8909434-: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary). 7-13 Sep 1989). In 
Proceedings of the International conference on energy alternatives’ 
risk education V. 1: Energy education. Order Number 
DE91635961. Source: OSTI; NTIS (US Sales Only); INIS. 

Limitations of the studies dealing with risk perception on x-rays 
and nuclear power by secondary school students are that they do 
not provide much insights into pupils’ beliefs, and they are directed 
toward these two concepts. Some new works are reported trying to 
overcome these limitations. Pupils were interviewed about the risks 
of radiation in a variety of contexts in an effort to obtain more in- 
sight into their ideas and ways of reasoning before they received 
education in physics classes. The topics included were Chernobyl, 
medical applications, radioactive waste, food irradiation, back- 
ground radiation. (R.P.) 11 refs. 


27262 (INIS-mf-12866) Proceedings of the Canadian 
Nuclear Association 25th annual conference: Strategic oppor- 
tunities for growth. Canadian Nuclear Association, Toronto, ON 
(Canada). 1985 223p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). Order Number DE91639626. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The twenty addresses presented in this volume celebrate the 
25th anniversary of the Canadian Nuclear Association. They reflect 
upon evolving world electricity patterns, the nuclear power option, 
Canada’s position as a supplier of uranium and nuclear technology, 
the future of the nuclear industry in Canada, and the position of the 
industry in the United States and Britain. 


27263 (INIS-mf-12866, pp. 85-92) The emerging nations: 
The opportunities for nuclear power. Skjoeldebrand, R. (Interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Nuclear 
Power). Canadian Nuclear Association, Toronto, ON (Canada). 
1985. 223p. (CONF-8506403-—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Association 
25th annual conference: Strategic opportunities for growth. Order 
Number DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

If there is one common feature among developing countries it is 
that their electricity consumption is growing not only more rapidly 
than primary energy consumption but also more rapidly than 
electricity consumption in industrialized countries. Ten countries ac- 
count for 63 percent of the total electricity production in the third 
world. Eight of these countries have nuclear power programs. Two 
more emerging countries have active nuclear power programs, two 
are negotiating their first plants, and three are in the planning 
stage. An additional 20 to 30 countries could be potential users of 
nuclear power during the next 15 years; however, several of these 
are among the major oil exporting nations. National economics and 
financing, and the weakness or strength of the infrastructure, have 
played a more significant role in the success or failure of nuclear 
power programs in developing countries than non-proliferation re- 
strictions. Conditions that have to be met for the introduction of 
nuclear power in developing countries include: the availability of 
standardized plants that can compete with low-cost coal fire plants, 





preferable in the 300 MW(e) size range: uniformity in non- 
proliferation requirements imposed by suppliers: and creativity in 
financing arrangements. The present IAEA projection for nuclear 
power in the developing world is for 45-85 GWi(e) by the year 
2000, an increase of 35-75 GW(e) or 50-100 units. 


27264 (INIS-mf—12866, pp. 196-205) Perspectives on civil- 
ian nuclear power in the U.S. Edwards, J.G. (Medical Univ. of 
South Carolina, Charleston, SC (USA)). Canadian Nuclear Associ- 
ation, Toronto, ON (Canada). 1985. 223p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Association 25th annual conference: Strate- 
gic opportunities for growth. Order Number DE91639626. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The author reviews the past, present and future of the U.S. 
nuclear industry. President Reagan has moved to restore the gov- 
ernment's commitment to nuclear power, promising nuclear 
licensing reform, nuclear waste management legislation, remobi- 
lization of the breeder program, removal of impediments to 
reprocessing, and restoration of U.S. participation in international 
nuclear commerce. Nuclear waste legislation was passed in 1982 
and progress is being made on licensing reform. The breeder and 
reprocessing programs have been blocked, however. Nuclear 
power in the U.S. is experiencing growing pains, but is not dead. 


27265 (INIS-mf—12866, pp. 213-218) Canada’s nuclear in- 
dustry: Maturity, confidence and a continuing challenge. 
Layton, R.E.J. (Ministry of State for Mines (Canada)). Canadian 
Nuclear Association, Toronto, ON (Canada). 1985. 223p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Association 25th annual con- 
ference: Strategic opportunities for growth. Order Number 
DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

The author outlines the achievements, the challenges and the 
opportunities of Canada’s nuclear industry. 


27266 (INIS-mf—12867, pp. 19.5) The social and political as- 
pects of nuclear fuel waste management. Frech, E.R. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403-—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANADA/radioactive waste 
management; RADIOACTIVE WASTE MANAGEMENT/public opin- 
ion; CANADA; HEARINGS 


27267 (INIS-mf—12867, pp. 4.1-4.2) The economics of coal 
versus nuclear power generation in Alberta when social costs 
are included. Simms, B.W. (Alberta Univ., Edmonton (Canada). 
Dept. of Mechanical Engineering); Ng, B.W.K.; McDonald, B.H.; 
Ahmand, S.Y. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 375p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NUCLEAR ENERGY/cost; 
ALBERTA; ELECTRIC POWER; COST; SOCIO-ECONOMIC FAC- 
TORS 


27268 (INIS-mf—12867, pp. 4.3-4.4) Canadian churches 
show interest in nuclear energy: The IPPANI hearings. Wyatt, 
A. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NUCLEAR POWERP‘/hearings; 
CANADA; HEARINGS; PUBLIC OPINION 


27269 (INIS-mf—12867, pp. 4.7-4.10) Public opinion and nu- 
clear issues. Guindon, S. (Atomic Energy of Canada Ltd., Ottawa, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
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1985. 375p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference. Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. NUCLEAR ENERGY/public 
opinion: CANADA 


27270 (INIS-mf—12870, pp. 4.11-4.20) Canadian churches 
show interest in nuclear energy: The |.P.P.A.N.1. hearings. Wy- 
att, A. (The Book Press Ltd., Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper is a personal view of one who has closely followed 
the Interfaith Program for Public Awareness of Nuclear Issues (IP- 
PANI) for the past eighteen months. The history of the program is 
given in detail. The procedures to be used in conducting the hear- 
ings are described and the major deviations from these procedures 
are documented. Summaries are given of the submissions made to 
the panels on Canada’s Domestic Nuclear Industry and Canada’s 
International Nuclear Trade and the, as yet, unpublished panel re- 
ports on these topics. The persistent problem of linking these 
hearings with a final set of hearings on nuclear arms provides an 
unfortunate connecting link through the entire program and ap- 
pears unlikely to be resolved. 


27271 (INIS-mf-12870, pp. 4.26-4.33) Public opinion and 
nuclear issues. Guindon, S.D. (Atomic Energy of Canada Ltd., Ot- 
tawa, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 6938p. (CONF-8506403-—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). in Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Studies done in 1984-5 revealed that the Canadian public was 
about evenly split between absolute support (26 to 27%) and abso- 
lute opposition (27 to 29%) to nuclear energy. About one-third of 
the population was undecided, while less than a sixth was indiffer- 
ent. Support was highest in Ontario, higher among men, increased 
with income and education, and declined with age. 


27272 (INIS-mf-12871, pp. 65-73) A risk perspective. Sid- 
dall, E. (Waterloo Univ., ON (Canada). Research Inst.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 246p. (CONF- 
8705187-: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

Risk can best be understood in terms of its converse, safety, 
which is freedom from the totality of risk. Safety can be expressed 
quantitatively as life expectancy. The rapid rate of increase of 
safety in Canada during the last century and in today’s world is re- 
viewed. It is proposed that the vector combination of the rate of 
improvement of wealth and the rate of increase of life expectancy 
should be used as a quantitative safety goal. Proposals are made 
for research, policies and action to manage and improve safety. A 
prospect for the next century is outlined. 


27273 (INIS-mf-12871, pp. 139-144) The future of nuclear 
power: A utility perspective. Horton, S.G. (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 246p. (CONF-8705187-: 37. Canadian chemical 
engineering conference (Canadian engineering centennial conven- 
tion), Montreal (Canada), 18-22 May 1987). In Proceedings of the 
nuclear power and fusion programs of the Canadian Nuclear Soci- 
ety. Order Number DE91639374. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Canadians are heavily dependent upon reliable and affordable 
sources of energy to sustain their lifestyle. In a world threatened by 
diminishing energy resources, Canadians need to plan for the fu- 
ture. Canadian electrical utilities must respond to rapidly changing 
circumstances and uncertainties to ensure that the public’s demand 
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tor electricity is met with a high quality product. There is a need to 
strike a proper balance between demand management alternatives 
and new supply options. Nuclear power will remain as an alterna- 
tive supply option. The place of CANDU will depend upon its 
continued high pertormance, public acceptance and the leadership 
given to the program 


27274 (SKN-—45) Decisions in the face of uncertainty. A re- 
port from a seminar on decisions in the face of uncertainty in 
connection with nuclear waste. Munthe. C.: Tersman, F. (eds.). 
SKN, KASAM. National Board for Spent Nuclear Fuel. Stockholm 
(Sweden). Feb 1991. 120p. (In Swedish). (CONF-9004321-: Semi- 
nar on decisions in the face of uncertainty in connection with 
nuclear waste, Haesselby (Sweden). 4-6 Apr 1990). Order Number 
DE91641446. Source: OSTI; NTIS (US Sales Only); INIS. 

Ethical and philosophical aspects on decisions in the face of un- 
certainty in connection with the ultimate storage of radioactive 
wastes were discussed at the seminar. (K.A.E.). 


27275 (WHC-SA-1286) Self-Assessment Program at the 
US Department of Energy’s Hanford Site. Hawkins, A.R. (West- 
inghouse Hanford Co., Richland, WA (United States)): Sastry, A.M. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1991. 12p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-9110169-2: 18. annual 
National Energy Division (NED) conference on quality assurance of 
field screening, Boston, MA (United States), 7-11 Oct 1991). Order 
Number DE91016789. Source: OSTI; NTIS: GPO Dep. 

The Hanford Site, over the past 50 years, evolved from a quiet 
desert farming community to one of the principal federal facilities 
producing materials for nuclear weapons, and now is phasing out 
of the defense mission and emphasizing research, development, 
and cleanup of the waste from past operations. Along with this 
changing programmatic mission, the US Department of Energy's 
(DOE) management and the public are placing increased demands 
on the Hanford Site concerning regulatory compliance and im- 
proved conduct of operations. To meet these expectations. the 
Hanford Site is undergoing significant changes in management 
systems. Included are assessment and corrective action programs, 
risk-based prioritization processes, continuous improvement and 
self-assessment programs, issues management programs, regula- 
tory basis baselining, commitment tracking, and training. 12 figs. 


2907 Transport and Storage 


Refer also to citation(s) 25837 


2910 Conservation 
Refer also to citation(s) 27249, 27349, 27350 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 27236, 27241, 27289 


27276 (DOE/EIA-0484(91)) International Energy Outlook 
1991: A post-war review of energy markets. USDOE Energy In- 
formation Administration, Washington, DC (United States). Office of 
Energy Markets and End Use. Jun 1991. 45p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE91015583. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the current Energy Information Administra- 
tion (EIA) assessment of the long-term outlook for international 
energy markets. The report is provided, as are other EIA reports, 
as a Statistical service for use by managers and international en- 
ergy analysts and not as a government energy plan. Current 
United States Government policies and foreign government policies 
are assumed to hold over the projection interval, which extends to 
the year 2010. The Persian Gulf war has a profound impact on 
world energy markets during the last several months and will con- 
tinue to influence these markets to some degree in the future, 
particularly the world oil market. This report pays particular atten- 
tion to post-war prospects for world oil markets and, as a result, 
contains domestic energy projections and world oil price projec- 
tions that differ somewhat from those published in the Annual 
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Energy Outlook 1991 (AEO). These differences are discussed in 
this report. 16 figs., 12 tabs. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 25704, 25725, 26016. 27363, 28650 


27277 (INIS-mf—12866. pp. 44-50) Are the energy options 
limited?. Mukaibo, T. (Atomic Energy Commission. Tokyo (Japan)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1985. 223p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Association 25th 
annual conference: Strategic opportunities for growth. Order Num- 
ber DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

After the last World War Japan’s economic recovery depended 
on the domestic production of coal. Petroleum gradually replaced 
coal during the 1950's, making the impact of the 1973 oil crisis 
particularly severe. The development of nuclear energy accelerated 
in the 1970's. Even so, by the year 2000 oil and LNG together are 
expected to account for more than half of the energy consumed in 
Japan. The Japanese government continues to make every effort 
to decrease the dependence of the country on petroleum, allocat- 
ing large amounts of money to nuclear research and development 
with particular emphasis on the fuel cycle, as well as funding re- 
search into developing new domestic energy sources and energy 
conservation. 


27278 (INIS-mf-12913) The energy question. Energy Op- 
tions, Ottawa, ON (Canada). 1987 40p. Order Number 
DE91642718. Source: OSTI; NTIS (US Sales Only); INIS. 

In April 1987, Energy, Mines and Resources Minister Marcel 
Masse launched a public review of Canada’s energy options into 
the twenty-first century. He appointed a national advisory commit- 
tee to preside over the process and he made clear his desire that 
there be full public participation. In Canada energy is everybody's 
business. We are rich in resources, but factors such as geography, 
climate, regional imbaiance and provincial ownership ensure that 
this is among the most stressful and national issues. Energy is 
about Canadians, about our dealings with each other, directly and 
through our institutions. Our management of this issue speaks 
tellingly of our respect for each other’s rights, as well as our will- 
ingness to coalesce for mutual support. Canada’s energy policy 
should reflect our sense of self and our collective vision of the na- 
tion. History tells us that we strain the bonds of our federation 
when we fail to formulate policies that meet these standards. Per- 
haps we have relied too heavily on institutions, instead of on an 
informed and thoughtful public, to set the framework for policy 
making. This booklet is directed at interested Canadians who want 
to be involved in this process. It is not an interim report - no con- 
sensus yet exists; it is an invitation to participate and a stimulus for 
discussion. The Advisory Committee believes that individual contri- 
butions are essential to its deliberations. It hopes that many will 
take the time to submit their ideas. Perspectives offered will be 
gratefully received and shall be respectfully considered. 


27279 (INIS-mf-—12929) Nuclear energy in Spain. Isla, M. 
Empresa Nacional de Uranio, Madrid (Spain). 1984 13p. (CONF- 
840613-: 24. annual international conference of the Canadian 
Nuclear Association and the 5. annual conference of the Canadian 
Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). Order Num- 
ber DE91642720. Source: OSTI; NTIS (US Sales Only); INIS. 

The 'Plan Energetico Nacional de 1983’ (1983 National Energy 
Program)(PEN-83) was approved recently by the Spanish Govern- 
ment and presented to the ‘Cortes Espanolas’ (Spanish Parliarnent) 
in May 1984. The PEN-83 is being discussed at present in the Par- 
liament and it is possible that some modifications be introduced, 
but expectedly will be rather limited and minor. PEN-83 covers the 
period 1983-1992. It includes a comparative analysis of the evolu- 
tion and situation in OECD countries and in Spain. In Spain the 
offer, supply and consumption of primary energy and of the interre- 
lation with other economic indicators, such as the gross domestic 
product, inflation rate and unemployment compared with that of the 
industrialized OECD countries, has shown a much lower capability 
to adapt its structure to the energy price increases. 





27280 (NUREG—0980-Vol.1-No.1) Nuclear regulatory legisla- 
tion, 101st Congress: Volume 1, No. 1. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of the Gen- 
eral Counsel. Jun 1991. 489p. Sponsored by Nuclear Regulatory 
Commission, Washington. DC (United States). Source: OST; 
NTIS; GPO. 

This document is a compilation of nuclear regulatory legislation 
and other relevant material through the 101st Congress, 2nd Ses- 
sion. This compilation has been prepared for use as a resource 
document, which the NRC intends to update at the end of every 
Congress. The contents of NUREG-0980 include The Atomic En- 
ergy Act of 1954. as amended: Energy Reorganization Act of 1974, 
as amended; Uranium Mill Tailings Radiation Control Act of 1978; 
Low-Level Radioactive Waste Policy Act; Nuclear Waste Policy Act 
of 1982; and NRC Authorization and Appropriations Acts. Other 
materials included are statues and treaties on export licensing, nu- 
clear non-proliferation, and environmental protection. 


27281 (NUREG—0980-Vol.2-No.1) Nuclear regulatory legisia- 
tion, 101st Congress: Volume 2, No. 1. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of the Gen- 
eral Counsel. Jun 1991. 426p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This document is a compilation of nuclear regulatory legislation 
and other relevant material through the 101st Congress, 2nd Ses- 
sion. This compilation has been prepared for use as a resource 
document, which the NRC intends to update at the end of every 
Congress. The contents of NUREG-0980 include The Atomic En- 
ergy Act of 1954, as amended: Energy Reorganization Act of 
1974, as amended; Uranium Mill Tailings Radiation Control Act of 
1978; Low-Level Radioactive Waste Policy Act; Nuclear Waste Pol- 
icy Act of 1982; and NRC Authorization and Appropriations Acts. 
Other materials included are statues and treaties on export licens- 
ing, nuclear non-proliferation, and environmental protection. 


2940 Fossil Fuels 


Refer also to citation(s) 25544, 25641, 25704, 25712, 25723, 
25724, 25725, 25727, 25739, 25740, 25741, 25742, 25743, 25744, 
27236, 27249, 27276, 27287, 27294 


27282 (DOE/EIA—0125(91/1Q)) Coal distribution, January— 
March 1991. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 23 Jul 1991. 108p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91016593. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The publication provides information on coal production, distribu- 
tion, and stocks in the United States to a wide audience including 
congress, federal and state agencies, the coal industry, and the 
general public. The data in this report are collected and published 
by the Energy Information Administration (EIA) to fulfill its data col- 
lection and dissemination responsibilities as specified in the 
Federal Energy Administration Act of 1974 (Public Law 93-275, 
Sections 5 and 13, as amended). This issue presents information 
for January through March 1991. Coal distribution data are shown 
by coal-producing state of origin, consumer use, method of trans- 
portation, and state of destination. 6 figs., 34 tabs. 


27283 (DOE/EIA—0130(91/07)) Natural gas monthly, July 
1991. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 2 Aug 1991. 153p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE91016939. Source: OSTI; NTIS; GPO; GPO Dep. 

This publication highlights activities, events, and analyses of in- 
terest to public and private sector organizations associated with the 
natural gas industry. Volume and price data are presented each 
month for natural gas production, distribution, consumption, and 
interstate pipeline activities. Producer-related activities and under- 
ground storage data are also reported. From time to time, the 
NGM features articles designed to assist readers in using and in- 
terpreting natural gas information. 7 figs., 33 tabs. 
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27284 (DOE/EIA-0202(91/3Q)) Short-term energy outlook: 
Quarterly projections, Third quarter 1991. USDOE Energy Infor- 
mation Administration. Washington. DC (United States). Office of 
Energy Markets and End Use. 2 Aug 1991. 30p. Sponsored by 
USDOE. Washington, DC (United States). Order Number 
DE91016938. Source: OSTI: NTIS: GPO: GPO Dep. 

The Energy Information Administration (EIA) presents future 
cases of quarterly short-term energy supply, demand. and prices 
for publication in February. May, August, and November in the 
Short-Term Energy Outlook (Outlook). An annual supplement ana- 
lyzes the performance of previous forecasts, compares recent 
cases with those of other forecasting services, and discusses cur- 
rent topics related to the short-term energy markets. The forecast 
period for this issue of the Outlook extends from the third quarter 
of 1991 through the fourth quarter of 1992. Some data for the sec- 
ond quarter of 1991 are preliminary EIA estimates (for example, 
some petroleum estimates are based on statistics from the Weekly 
Petroleum Status Report) or are derived from internal model simu- 
lations using the latest exogenous information available (for 
example, some electricity demand estimates are based on recent 
weather data). the cases are produced using the Short-Term Inte- 
grated Forecasting System (STIFS). The STIFS model is driven 
principally by the following sets of assumptions or inputs: estimates 
of key macroeconomic variables, world oil price assumptions, and 
assumptions about the severity of weather. Macroeconomic esti- 
mates are produced by DRI/McGraw-Hill, but are adjusted by EIA 
to reflect EIA assumptions about the world price crude oil, energy 
product prices, and other assumptions which may affect the 
macroeconomic outlook. 29 refs., 14 figs., 1 tab 
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Refer also to citation(s) 25704, 27236, 27242, 27284, 27294, 27362 


27285 (CONF-910470—, pp. 20, Paper 1) The new electric 
power industry of the 1990s. Chamberlin, J.H. (Barakat and 
Chamberlin, Inc., Oakland, CA (USA)). Association of Energy Engi- 
neers, Atlanta, GA (United States). [1991]. From HVAC and 
building systems congress '91 - lighting efficiency congress '91 - 
cogeneration project development '91 and environmental manage- 
ment congress '91; Anaheim, CA (United States); 23-24 Apr 1991. 
In HVAC and building systems congress '91; Lighting efficiency 
congress ’91; Cogeneration project development ’91; Environmen- 
tal management congress '91. Proceedings. 453p. Source: OSTI; 
NTIS. 

The 1980s brought profound and contradictory changes to the 
electric utility industry. On the one hand, experiments with increas- 
ing competition created opportunities for companies to sidestep 
regulatory oversight and try their hands at new business ventures. 
On the other hand, regulators and legislators became increasingly 
involved in overseeing and shaping certain utility activities. In the 
90s, the challenges facing electric utilities grow even more com- 
plex. Increasing concern over global warming, acid rain, and waste 
disposal has placed the environment at the center of the policy 
agenda of many regulators and intervenors. After 15 years of ex- 
perience with conservation, regulators are looking for wide-scale 
implementation and high participation levels in DSM activities, 
necessitating detailed quantitative analysis rather than experimen- 
tation and estimation. Mechanisms to remove financial 
disincentives for DSM are taking hold. The battle for market share 
among electric and gas utilities has intensified. And, the operating 
structure of the industry itself is changing as large utilities merge, 
as energy service companies seek a larger role in the marketplace, 
and as utilities form new partnerships with energy management 
firms, manufacturers, and government energy offices. This paper 
discusses the regulatory and market forces surrounding the electric 
utility industry today, and reviews some of the important factors 
that will continue to propel this change. Finally, it offers a perspec- 
tive on the industry of the 1990s and beyond. 


27286 (DOE/BP-1437) Operations, Maintenance, and Re- 
placement 10-Year Plan, 1990-1999. USDOE Bonneville Power 
Administration, Portland, OR (United States). Aug 1990. 39p. Order 
Number DE91000352. Source: OSTI; NTIS. 
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In 1988 Bonneville Power Administration (BPA) began work on 
this Operations. Maintenance. and Replacement 10-Year Plan to 
develop a levelized program that would assure high system reliabil- 
ity. During the Programs in Perspective (PIP) meetings in the later 
summer and fall of 1988. many of the concerns to be addressed in 
an Operations. Maintenance. and Replacement Plan were identi- 
fied. Following these PIP meetings BPA established internal work 
groups. During the winter and spring of 1989. these work groups 
developed technical background and issue papers on topics that 
ranged from substation maintenance to environmental protection. 
In addition, a customer forum group was established and met on 
several occasions to review work on the plan, to offer ideas and 
points of view, and to assure that BPA understood customer con- 
cerns. Based on recommendations from the work group reports 
and customer input. BPA’s O&M Management Team developed the 
draft Operations, Maintenance. and Replacement 10-Year Plan that 
was released for public comment during the spring of 1990. During 
the public review period, BPA received a number of written com- 
ments from customers and the interested public. In addition, 
special meetings were held with interested customers. This final 
Operations, Maintenance, and Replacement 10-year Plan reflects 
BPA's response to customers and interested public on each topic 
discussed in the 10-Year Plan. The plan is a distillation of BPA’s 
strategies to achieve a levelized program over 10 years. 


27287 (DOE/EIA-0191(90)) Cost and quality of fuels for 
electric utility plants, 1990. USDOE Energy Information Adminis- 
tration, Washington. DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. 1 Aug 1991. 242p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE91016940. Source: OSTI; NTIS: GPO; GPO Dep. 

This publication presents an annual summary of statistics at the 
national, census division, state, electric utility, and plant levels re- 
garding the quantity, quality, and cost of fossil fuels used to 
produce electricity. The purpose of this publication is to provide en- 
ergy decisionmakers with accurate and timely information that may 
be used in forming various perspectives on issues regarding elec- 
tric power that may lie ahead. 6 figs., 44 tabs. 


27288 (DOE/EIA—0226(91/07)) Electric power monthly, July 
1991. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. 12 Jul 1991. 192p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91016592. Source: OSTI; NTIS; 
GPO; GPO Dep. 

This publication provides monthly statistics at the national, cen- 
sus division, and state levels for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, revenue, and average revenue per kilowatthour of electricity 
sold. Data on net generation are also displayed at the North Ameri- 
can Electric Reliability Council (NERC) region level. Additionally, 
statistics at the company and plant level are published in the EPM 
on capability of new plants, net generation, fuel consumption, fuel 
stocks, quantity and quality of fuel, and cost of fuel. 4 figs., 52 
tabs. 


27289 (DOE/EIA—0474(91)) Annual outlook for US electric 
power 1991: Projections through 2010. USDOE Energy Informa- 
tion Administration, Washington, DC (United States). Office of 
Coal, Nuclear, Electric and Alternate Fuels. Jul 1991. 98p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE91016023. Source: OSTI; NTIS; GPO; GPO Dep. 

This report contains three chapters. Chapter 1 presents 1990 
data and highlights major events affecting the electric power indus- 
try in 1990. Chapter 2 provides national and regional level 
projections of sources and uses of electricity through the year 2010 
and comparisons with other projections. Chapter 3 provides infor- 
mation about provisions of the Clean Air Act Amendments of 1990 
that affect emissions of nitrogen oxide and sulfur dioxide and pro- 
vides projections of the impacts of these provisions on the electric 
utility industry. The appendices to this report provide detailed as- 
sumptions (Appendix A), and regional projections of this year's 
forecasts (Appendix B). 8 figs., 19 tabs. 
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27290 (DOE/EIA-0531(88)) Electric trade in the United 
States, 1988. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Coal. Nuclear. Electric and 
Alternate Fuels. Jul 1991. 343p. Sponsored by USDOE. Washing- 
ton. DC (United States). Order Number DE91016110. Source: 
OSTI: NTIS: GPO: GPO Dep. 

This publication, is the second in a series of reports on whole- 
sale power transactions prepared by the Data Systems Branch, 
Electric Power Division. Office of Coal. Nuclear, Electric and Alter- 
nate Fuels. Energy Information Administration (EIA). The electric 
trade data are published every other year because of the extensive 
data processing required and the availability of resources. The first 
report published 1986 data. Data on the 1990 reporting year will be 
published in 1992. The electric trade data collected and published 
in this report provide important information for the national policy 
debate on the future of the US electric power industry. The report 
includes information on the quantity of power purchased. sold, ex- 
changed, and wheeled; the geographical locations of transactions 
and ownership classes involved: and the revenues and costs. The 
patterns of interutility trade identified herein support analysis of the 
wholesale power transactions and provide input for a broader un- 
derstanding of bulk power market issues that define the emerging 
national electric energy policy. A prominent feature of this year's 
report is a comparison of 1986 and 1988 wholesale power transac- 
tions. This publication highlights many of the important changes 
occurring in the bulk power market. 12 figs., 36 tabs. 


27291 (INIS-mf-—12866, pp. 12-24) Industrial economies run 
on electricity. Montfort, B. (Electricite de France (EDF), 75 - Paris 
(France)). Canadian Nuclear Association, Toronto, ON (Canada). 
1985. 223p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Association 
25th annual conference: Strategic opportunities for growth. Order 
Number DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper examines the prospects for electricity growth in indus- 
trialized countries over the period 1983-2000. It includes a review 
of the various advantages of electricity as well as a discussion of 
the principal issues to be addressed in order to foster the develop- 
ment of this form of energy. 


27292 (INIS-mf-12866, pp. 111-128) Electricity exports - 
high-powered benefits?. McCracken, M.C. (Informetrica Limited, 
Ottawa, ON (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1985. 223p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Association 25th annual conference: Strategic opportunities for 
growth. Order Number DE91639626. Source: OSTI; NTIS (US 
Sales Only); INIS. 

From 1971 to 1984 the volume of electricity exports from 
Canada to the United States has grown at an average annual rate 
of 14.3 percent. By 1984 exports of electricity exceeded one and 
quarter billion dollars. The value of these exports has been en- 
hanced by a shift away from interruptible to firm power pricing, 
even though no facilities operating in Canada have been dedicated 
to the U.S. market so far. In 1983, export markets constituted 45.3 
percent of New Brunswick Power's sales and 27.6 percent of Mani- 
toba's Hydro's volumes. Although the volumes are larger, exports 
constituted 9.2 percent of Hydro Quebec's total volumes, 9.8 per- 
cent of British Columbia Hydro’s and 10.4 percent of Ontario 
Hydro’s. Compared to 1984 exports of 38 TWh (terrawatt hours), in 
our modest Base Case view we anticipate annual volumes of 
export sales of 44.9 TWh by 1990 and 50.8 TWh by 1995. There- 
after, the rate of growth of export sales declines so that they reach 
62.7 TWh in 2005. The growth path (3.5 percent per annum) to 
1990 is well above the 2.5 percent growth of U.S. demand antici- 
pated by the American Electricity Councils. But in the longer rum 
Canadian electricity exports slow to a growth rate at or below US. 
growth. This is because Canadian excess capacity diminishes and 
no allowance has been made for expanded electric utility invest- 
ment in Canada to service the export market. 


27293 (INIS-mf—12870, pp. 4.1-4.10) The economics of coal 
versus nuclear power generation in Alberta when social costs 
are included. Simms, B.W. (Alberta Univ., Edmonton, AB 





(Canada)); Ng, B.W.K.; McDonald, B.H.; Ahmad, S.Y. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 6938p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual conter- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This study analyzes the economics of nuclear and coal-fired 
electricity generation to satisfy future base load demand in the 
province of Alberta when social costs are included. This study uses 
estimates of the traditional costs as well as estimates of the social 
costs to determine the sensitivity of the outcome of the economic 
analysis to these costs. For the base case study, using traditional 
cost factors from an earlier economic study of the two alternatives, 
nuclear is shown not to be economically justifiable in the foresee- 
able future. Including the expected social costs does not change 
this result. With a small change in the anticipated escalation rate 
for the price of nuclear fuel, however, the outcome is found to be 
sensitive to the inclusion of social costs. 


2980 Consumption and Utilization 
Refer also to citation(s) 27358, 27374 


27294 (DOE/EIA-0035(91/07)) Monthly energy review, July 
1991. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. 25 Jul 
1991. 143p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91016109. Source: OSTI; NTIS; INIS; 
GPO; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the principal 
energy commodities in the United States. Also included are data 
on international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 26266, 26268, 26430, 27249 


27295 (ETDE/JP-mf—1513221, pp. 626-631) Demonstration 
research on the commercialization of a dispersed type new 
power generation technique. New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1990. 643p. (in Japanese). In 1989 
NEDO annual summary of studies. (2).: Technology development 
on solar energy, fuel and energy storage, alcohol and biomass. 
Order Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to technologically testify what happens when dispersed 
new power generation technologies such as fuel batteries and pho- 
tovoltaic power generation systems are actually linked to the 
electric system, demonstration researches were conducted in the 
state close to actual application. In the actual operational research, 
works were done and examinational studies were conducted on the 
wind power generation facilities (16.5kW, 2 units), photovoltaic 
power generation facilities (2kW, 20 units; 3kW, 20 units) and the 
fuel cell power generation facility (50kW, 1 unit). Also, in the sys- 
tem linkage simulation, the inverter circuit and the protective 
characteristics of the wiring system were added. In analysis of the 
solitary operation phenomena of a current control type voltage type 
self inducing inverter, capability to detect the photovoltaic power 
generation system ‘ s solitary operation state, and superiority of 
the current control method over the voltage method in preventing 
reverse recharging were clarified. In the results and evaluation of 
the research on disconnection accident phenomena, it wasclarified 
that there are coges in which the relieving of wire breakers, where 
there is a motor load, makes solitary operation continue. 


27296 (ETDE-mf—1515306) The potential of small-scale hy- 
droelectric power plants in the catchment area of the Lahn 
river. Dumont, U.; Kessels, N.; Kienast, R.; Wolf, G.; Wolf, U. Hy- 
drotec Beratende Ingenieure, Aachen (Germany); Ingenieurbuero 
Floecksmuehle, Ochtendung (Germany); Hessisches Ministerium 
fuer Wirtschaft und Technik, Wiesbaden (Germany). 1987 99p. (In 
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German). Order Number DE91515306. Source: OSTI; NTIS (US 
Sales Only). 

The potential for hydroelectric power generation in the catchment 
area of the Lahn river is investigated. Apart from the technical and 
economic boundary conditions, there are problems of ecology, pro- 
tection of nature and landscape, and regional development. The 
possibilities of extension, modernisation and reactivation are re- 
viewed under these aspects. The construction of new hydroelectric 
power systems is discussed. (orig.). 
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Refer also to citation(s) 25713, 27244 


27297 (ANL/CP-72035) Interactions of turbulent eddies 
and combustion in an MHD second stage combustor. Chang, 
S.L.; Lottes, S.A. Argonne National Lab., IL (United States). [1991]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910801—14-Draft: 26. intersoci- 
ety energy conversion engineering (IECE) conference, Boston, MA 
(United States), 3-9 Aug 1991). Order Number DE91015722. 
Source: OSTI; NTIS; GPO Dep. 

Computer simulation has been used to aid in the design of a 
magnetohydrodynamic second stage combustor. A two-dimensional 
steady state computer model, based on mass, momentum, and 
energy conservation laws for multiple gas species, an integral com- 
bustion submodel, and a two-parameter turbulence submodel, is 
used to simulate the turbulent flow and combustion patterns in the 
combustor in which opposed jets of oxidizer are injected into a 
confined cross-stream of hot gas/fuel mixture entering from the first 
stage. The model computes flow and combustion variable distribu- 
tions in the combustor and predicts turbulent eddy size, fluid 
mixing patterns, and combustion efficiency. The interactions of tur- 
bulent eddies and combustion are studied and the results show 
that: (1) parameters of a turbulence submodel may significantly af- 
fect fluid mixing and combustion performance, (2) turbulent eddy 
size is a function of turbulent: kinetic energy and dissipation rate, 
and (3) intense combustion occurs in areas where turbulent eddy 
size is about one tenth of the combustor size. 13 refs., 4 figs. 


27298 (DOE/ID/12735-T16) DOE/EPA Site Demonstration. 
MSE, Inc., Butte, MT (United States). Nov 1989. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
881D12735. Order Number DE91015936. Source: OSTI; NTIS; 
GPO Dep. 

This test plan is one of three sections of the Demonstration Plan 
that covers the startup, shakedown, and DOE portion of the 
Retech plasma centrifugal furnace (PCF-6) demonstration being 
conducted at the Component Development and Integration Facility 
(CDIF) in Butte, Montana. The CDIF is part of the idaho National 
Engineering Laboratory (INEL). The Demonstration Plan covers a 
projected maximum of 420 hours of testing. This includes a shake- 
down campaign consisting of three series of tests: furnace 
operational tests (Series 1), supplementary fuel tests (Series 2), 
and preliminary DOE tests (Series 3). The Radioactive Waste Man- 
agement Complex (RWMC) test campaign and the sludge 
campaign are the main DOE tests. The RWMC campaign will pro- 
cess a feed material that simulates the nonradioactive buried waste 
components in Idaho; the sludge campaign will process a feed ma- 
terial that simulates typical water treatment plant sludge. The major 
objective of the RWMC Campaign is to determine the applicability 
of the (PCF-6) toward destruction of typical Radioactive Waste 
Management Complex (RWMC) wastes. In the sludge campaign, 
the PCF-6 will be fed a slurry of metal hydroxides, which is in- 
tended to represent a sludge from an industrial water treatment 
plant. The furnace will also be fed a soil that will be used to encap- 
sulate the metals in the sludge. The objectives of the test are to 
determine if the furnace will produce a slag that is nonleachable by 
EP Toxicity methods. 3 figs., 7 tabs. 
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3003 Thermoelectric Generators 
Refer also to citation(s) 27440, 27441 


3004 Thermionic Converters 


27299 (GA-A-20493) TFE verification program: Semian- 
nual report for the period ending March 31, 1991. General 
Atomics, San Diego, CA (United States). Apr 1991. 106p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-86SF16298. Order Number DE91015224. Source: OSTI; 
NTIS; GPO Dep. 

The program objective is to demonstrate the technology readi- 
ness of a thermionic fuel element (TFE) suitable for use as the 
basic element in a thermionic reactor with electric power output in 
the 0.5 to 5.0 MW(e) range, and a full-power life of 7 years. This 
report states progress made in the following tasks: concept design, 
converter performance, insulator seal, sheath insulator, fueled emit- 
ter, cesium reservoir and interconnective TFE components, and 
thermionic fuel element testing. 20 refs., 39 refs., 32 figs. (GHH) 


3005 Fuel Celis 


Refer also to citation(s) 26306 


27300 (ANLU/CP-73155) ANL’s development of conductive 
ceramic components for MCFC. Kucera, G.H.; Brown, A.P. Ar- 
gonne National Lab., IL (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9101102-3: Morgantown Energy Technology 
Center (METC) contractors review meeting, Morgantown, WV 
(United States), 5-6 Jan 1991). Order Number DE91015557. 
Source: OSTI; NTIS: GPO Dep. 

The emphasis of this project is to develop new, conductive ce- 
ramic materials and to produce structures from these materials for 
use as the components in the molten carbonate fuel cell (MCFC). 
The components under study include the cathode, anode, and in- 
terconnect. each of which is at a different stage of development. 
The cathode work focuses on assessing the viability of LiFeO2 as 
a replacement for the state-of-the-art NiO; this assessment relies 
on cell testing, with the performance data serving as the bases for 
component improvement. The anode studies seek to develop the 
required conductivity in a stable compound that exhibits little sensi- 
tivity to the range of anode oxygen partial pressures; this can be 
achieved through doping. The interconnect work emphasizes deter- 
mining the effect of fuel and oxidant on conductivity, material 
properties, and structural integrity. 4 refs., 4 figs. 


27301 (DOE/MC/23274—2941, pp. 1.1-1.6) Introduction. En- 
ergy Research Corp., Danbury, CT (United States). Oct 1990. DOE 
Contract AC21-87MC23274. In Development of internal reforming 
carbonate fuel cell stack technology. Final report. 50p. Source: 
OSTI; NTIS. 

The present program was built on the successes of previous ef- 
forts and was designed to prepare the carbonate fuel cell for 
demonstration. The program was organized in three phases and 
was cost-shared by Electric Power Research Institute, Pacific Gas 
and Electric Company, and ERC corporate funds. In the first 
phase, carbonate fuel cell components were successfully scaled-up 
from the pilotsize (1 ft?) to the large size (4 ft®). Details of these ef- 
forts were discussed previously. The second phase of the program 
focused on the definition of the coal-fueled carbonate fuel cell 
power plant system (Tasks 5 through 7) and meeting the stack re- 
search needs for height scale-up and resolve coal-gas related 
issues (Tasks 8 through 12). The third phase of the program em- 
phasized stack height scale-up and improvement in stack and cell 
technology (Tasks 13 through 15). Task 5 CGMCFC System De- 
sign; Task 6 Comparison with Competing Systems; Task 7 System 
Analysis Topical Report; Task 8 Stack Design and CDR Definitions; 
Task 9 Test Facility Upgrade and Construction; Task 10 Technology 
Development; Task 11 Materials and Manufacturing Cost Assess- 
ment; Task 12 Update Design Control Document; Task 13 
Technology Improvements; Task 14 Full-Size Stack; Task 15 Com- 
plementary Technology Activities. The results of the activities in 
Tasks 5 through 15 are presented in this report. The report has 
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been organized along the following topical issues which were ad- 
dressed in this program: Coal-Gas Related Carbonate Fuel Cell 
Considerations: Cell and Stack Technology Improvement; Carbon- 
ate Fuel Cell Stack Design Development; Stack Test for Design 
Verification; Full-Size Stack Design; Test Facility Development; 
Carbonate Fuel Cell Stack Cost Assessment; Coal-Fueled Carbon- 
ate Fuel Cell Power Plant Design and Comparative Assessment. 


27302 (DOE/MC/23274-2941, pp. 2.1-2.19) Coal-gas related 
carbonate fuel cell considerations. Energy Research Corp., 
Danbury, CT (United States). Oct 1990. DOE Contract AC21- 
87MC23274. In Development of internal reforming carbonate fuel 
cell stack technology. Final report. 50p. Source: OSTI; NTIS. 
Energy Research Corporation (ERC) has developed a carbonate 
fuel cell (CFC) capable of operating on either natural gas or a vari- 
ety of coal-gases. An effort was therefore devoted to coal-gas and 
natural gas related issues and differences between the two fuels. 
The composition of coal-gas differs from natural gas, primarily in 
having a large amount of CO and varying amounts of moisture. In 
the fuel cell system, spent fuel is blended with oxidant gases and 
recycled with fresh air to manage the beat load in the cell. Oxidant 
composition and per pass utilization thus depend on the overall uti- 
lization of fresh air. Variations in performance arising from these 
changes were investigated experimentally and theoretically (using 
a performance model developed at ERC). Coal-gas streams are 
expected to have trace impurities. The effects of two of these, 
namely H2S and HCl, singly and in combination, on cell perfor- 
mance and stability were also assessed in single-cell tests. The 
rationale and results of these tests are discussed in this section. 


27303 (DOE/MC/23274—-2941, pp. 3.1-3.21) Cell and stack 
technology improvement. Energy Research Corp., Danbury, CT 
(United States). Oct 1990. DOE Contract AC21-87MC23274. In 
Development of internal reforming carbonate fuel cell stack tech- 
nology. Final report. 50p. Source: OSTI; NTIS. 

A stack is the major power producing component in a carbonate 
fuel cell power plant. Its performance and longevity can have a 
major impact on system efficiency and overall economics. To be 
competitive with other emerging power plant systems (e.g., gas tur- 
bine combined cycles), a stack useful life over 40,000 hours is 
desired. During the past decade, significant progress was achieved 
in terms of stack component development (e.g., creep-resistant an- 
ode, matrix tape-cast methods, and corrosion-resistant hardware 
materials and coatings); therefore, stable stack performance over 
an operating period of several thousand hours was demonstrated. 
However, several stack technology areas still needed further im- 
provement for achieving the goal of a 40,000-hour life. The 
following four areas were targeted in this effort for concentrated re- 
search: electrolyte migration mitigation, decreasing matrix gas 
cross-over, improving cathode stability, and reducing ohmic resis- 
tance. Significant progress was achieved in all these areas. The 
results are discussed in detail in the following sections. 


27304 (DOE/MC/23274-2941, pp. 4.1-4.29) Carbonate fuel 
cell stack design development. Energy Research Coprp., 
Danbury, CT (United States). Oct 1990. DOE Contract AC21- 
87MC23274. !n Development of internal reforming carbonate fuel 
cell stack technology. Final report. 50p. Source: OSTI; NTIS. 

A carbonate fuel cell (CFC) stack is the primary power producing 
component in a power plant system. Its performance and longevity 
can have a significant impact on the overall power plant efficiency 
and economics. In this stack development effort, the carbonate fuel 
cell design was developed with input from prior experience, mathe- 
matical modeling, and iterative test evaluations. The main 
emphasis of stack design was meeting performance, endurance 
and cost goals. The power plant system study results provided a 
guideline in setting up these goals. ERC has selected a fuel-flexible 
stack design approach which allows operation on both natural gas 
and various types of coal-gases without requiring design changes. 
This feature lends itself to cost effective stacks and many highly 
sought-after system benefits. The stack requirements were identi- 
fied based on prior experience. The conceptual design was 
defined, and the key component detailed design was selected and 
verified in short stack tests. The short stack test results are dis- 
cussed in Section 5.0. Several stack models were also developed 
to aid the stack design development effort. The stack mechanical 





behavior was analyzed to select the most suitable design. The 
electrolyte loss mechanisms were investigated and modeled. This 
was used to select the electrolyte management strategy. The com- 
ponent designs as well as the models were updated with input 
from test results. Details of these activities are discussed 


27305 (DOE/MC/23274-2941. pp. 5.1-5.27) Stack tests for 
design verification. Energy Research Corp.. Danbury. CT (United 
States). Oct 1990. DOE Contract AC21-87MC23274. In Develop- 
ment of internal reforming carbonate fuel cell stack technology. 
Final report. 50p. Source: OST: NTIS. 

Stack development activities were initiated at ERC in early 1980 
The early stacks were 1 ft* or smaller and were used mostly for 
verifying cell active components, internal reforming catalyst and re- 
former designs. The internal reformer design was found to be quite 
versatile in the choice of fuels and therefore remained an integral 
design concept in ERC’s stack development programs. During the 
1985-86 time period. emphasis was on development of component 
specifications and fabrication of components meeting these specifi- 
cations. Test verification of these components culminated in a 
successful 3,000h, four-cell, 1ftg size stack test. The present pro- 
gram was initiated in 1987 and the cell components were scaled to 
commercial size (4 ftp) by 1988. In the 1988-89 time frame, the fo- 
cus was on stack hardware development and scale-up. The stack 
tests conducted during this period are reported here. Short (five- 
cell), 2kW, 4 ftp stacks were used as a cost-effective test vehicle 
for component evaluations. Five stacks of this type were tested on 
the program in support of the component selection process. In the 
final portion of the program (1989-1990), effort was directed at 
scaling up, the stack height and extending the operating life. The 
program culminated in a 20-cell, 8kW stack test which showed 
good and stable performance at coal-gas system conditions with 
the selected components. 


27306 (DOE/MC/23274—2941, pp. 6.1-6.22) Fullsize stack 
design. Energy Research Corp., Danbury, CT (United States). Oct 
1990. DOE Contract AC21-87MC23274. In Development of internal 
reforming carbonate fuel cell stack technology. Final report. 50p. 
Source: OSTI; NTIS. 

Energy Research Corporation (ERC) is developing MW-Class 
natural gas fueled (NGCFC) and 10OMW-Class coal-gas fueled 
(CGCFC) carbonate fuel cell power plants. The natural gas power 
plant designs are significantly less integrated than the coal-gas 
based plants, as such are expected to be commercialized first. 
ERC has a plan to demonstrate a 2MW-size NGCFC power plant 
in the 1993-94 time period. A one-twentieth size NGCFC pilot plant 
operation has been planned in 1991 at a utility test site. ERA has 
selected a fuel flexible carbonate fuel cell stack design for the 
power plant use. A common stack design is employed for various 
fuel applications. The stack incorporates internal reforming, and 
therefore, is capable of operation on natural gas as well as various 
types of coal-gases containing various amounts of methane. In the 
ERC power plant conceptual designs (for natural gas as well as 
coal-gas fuels), the fuel cell power block consists of factory built 
truck transportable pallets. The pallet is a power block repeat unit 
and is assembled with full-size stacks on a skid, which provides 
structural support during transportation and during operation in the 
field. Each of the pallets will have a power capacity of 1 MW. The 
repeat element in the pallet is the full-size carbonate fuel cell 
stack. The repeating cell package is stacked together with the non- 
repeating hardware and assembled as a full-size stack. Then 
several full-size stacks are placed on a skid to provide a truck 
transportable pallet. The cell design and performance have been 
verified in several short stacks. The full-size stack has been de- 
signed in this task and demonstration is planned for 1991. The 
pallet demonstration is planned for the 1993-94 time frame. A dis- 
cussion of the considerations leading to full-size stack design is 
presented. 


27307 (DOE/MC/23274—2941, pp. 7.1-7.8) Test facility devel- 
opment. Energy Research Corp., Danbury, CT (United States). 
Oct 1990. DOE Contract AC21-87MC23274. In Development of in- 
ternal reforming carbonate fuel cell stack technology. Final report. 
50p. Source: OSTI; NTIS. 

The objective of this topical area was to supply the necessary 
test facilities, maintenance and support required for the carbonate 
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fuel cell testing effort of the program. This testing included lab- 
scale (7in. X 7in.). 2kW size stacks. and 8-32kW size stacks. Aiso 
ERC has developed capabilities for reliable addition and detection 
of coal-gas contaminants. Operation of these facilities has been 
demonstrated and their reliability and flexibility have been progres- 
sively improved via cumulative experience of 26.000 stack 
operating hours 


27308 (DOE/MC/23274-2941. pp. 8.1-8.12) Carbonate fuel 
cell stack cost assessment. Energy Research Corp.. Danbury 
CT (United States). Oct 1990. DOE Contract AC21-87MC23274. in 
Deveiopment of internal reforming carbonate fuel cell stack tech- 
nology. Final report. 50p. Source: OSTI; NTIS. 

Energy Research Corporation. utilizing the services of a manu- 
facturing consultant (Fluor-Daniel, Inc.}, has developed a detailed 
materials and manufacturing cost estimate of the carbonate fuel 
cell stack. The cost estimate has been arrived at through defining 
components manufacturing processes. establishing a conceptual 
design for a fully equipped and staffed manufacturing plant, and 
obtaining materials cost quotes from vendors. A computer cost 
model was developed and utilized to evaluate various design con- 
cepts. Stack cost sensitivities to cell size (4 ft? to 16 ft?) production 
volume scenarios (400, 800. and 1,600 MW per year) and produc- 
tion parameters were investigated. The findings of this study 
showed that the carbonate fuel cell costs are sensitive to produc- 
tion volume. manufacturing equipment capacity, especially the 
Ni-plating line speeds and widths, and to cell size only at the larger 
production volume (1,600 MW) only. The carbonate fuel cell cost 
appears to be materials driven, contributing over 60% of the final 
cost. The bipolar plate material alone contributes 45% of the mate- 
rial cost, and thus provides the best opportunity for cost reduction. 
A significant materials credit, over 20% of the initial stack cost. ap- 
pears to be feasible by recovering material contents of a used 
carbonate fuel cell stack in the form of specialty steel. 


27309 (DOE/MC/23274-2941, pp. 9.1-9.18) Coal-fueled 
carbonate fuel cell (CGCFC) power pliant designs and compar- 
ative assessment. Energy Research Corp., Danbury, CT (United 
States). Oct 1990. DOE Contract AC21-87MC23274. In Develop- 
ment of internal reforming carbonate fuel cell stack technology. 
Final report. 50p. Source: OSTI; NTIS. 

ERC, in close collaboration with Fluor-Daniel (providing engi- 
neering design and costing), conducted a detailed system study 
under a Department of Energy, Morgantown Energy Technology 
Center sponsored effort to develop a market-responsive coal- 
gasification carbonate fuel cell (CGCFC) power plant configuration 
for baseload utility application. Also, as a part of this investigation, 
the present-day as well as the emerging alternate coal-based 
power plant technologies, were compared with the CGCFC using 
an identical design basis to assess its competitive position. A sys- 
tematic approach, consistent design and economic basis, and 
utility user input were used for establishing the preferred configura- 
tions, identifying competing alternate coal systems, and conducting 
a comparative analyses of all these power conversion options. The 
study approach consisted of a prescreening step where the poten- 
tial process options were first identified followed by a screening 
step where 13 complete systems, representing different cross- 
combinations of the selected processes, were configured and 
analyzed to identify potential system configurations as well as to 
select of the best subsystems. In parallel, three alternate coal tech- 
nologies representing the presently used Pulverized Coal (PC) and 
Atmospheric Fluidized Bed (AFBC) and advanced IGCC (inte- 
grated Coal-Gasification Combined Cycle) systems were analyzed 
to the same level of detail as the CGCFC systems using the same 
design and economic basis and then compared with CGCFC. A 
Utility Advisory Group (UAG) consisting of Electric Power Research 
Institute (EPRI), Pacific Gas and Electric (PG&E), and Virginia 
Electric Power Company provided input to the study basis, and pe- 
riodic review of results. The study methodology and results are 
presented in a separate Topical Report and are summarized in the 
following discussion. 


27310 (DOE/MC/24224-2977) Develop and test fuel cell 
powered on-site integrated total energy systems: Final report. 
Kaufman, A.; Werth, J. Engelhard Corp., Edison, NJ (United 
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Statesi. Research and Development Dept. Dec 1988 153p. Spon- 
sored by USDOE. Washington. DC (United States). DOE Contract 
AC21-81MC24224. Order Number DE91002049. Source: OSTI: 
NTIS: GPO Dep 

This report describes the design. fabrication and testing of a 
25kW phosphoric acid fuel cell system aimed at stationary applica- 
tions. and the technology development underlying that system. The 
25kW fuel cell ran at rated power in both the open and closed loop 
mode in the summer of 1988. Problems encountered and solved 
include acid replenishment leakage. gas cross-leakage and edge- 
leakage in bipolar plates. corrosion of metallic cooling plates and 
current collectors. cooling groove depth variations. coolant connec- 
tion leaks, etc. 84 figs.. 7 tabs. 


27311 (DOE/MC/25166—2961) Yttria-stabilized zirconia solid 
oxide electrolyte tuel cells— monolithic solid oxide fuel cells: 
Final report. AiResearch Mfg. Co., Torrance. CA (United States). 
Engineering Div. Oct 1990. 99p. Sponsored by USDOE. Washing- 
ton. DC (United States). DOE Contract AC21-88MC25166. Order 
Number DE91002010. Source: OSTI: NTIS: GPO Dep. 

The monolithic solid oxide fuel cell (MSOFC) is currently under 
development for a variety of applications including coal-based 
power generation. The MSOFC is a design concept that places the 
thin components of a solid oxide fuel cell in lightweight, compact. 
corrugated structure, and so achieves high efficiency and excellent 
performance simultaneously with high power density. The MSOFC 
can be integrated with coal gasification plants and is expected to 
have high overall efficiency in the conversion of the chemical en- 
ergy of coal to electrical energy. This report describes work aimed 
at (1) assessing manufacturing costs for the MSOFC and system 
costs for a coal-based plant; (2) modifying electrodes and 
electrode/electrolyte interfaces to improve the electrochemical per- 
formance of the MSOFC; and (3) testing the performance of the 
MSOFC on hydrogen and simulated coal gas. Manufacturing costs 
for both the coflow and crossflow MSOFC’s were assessed based 
on the fabrication flow charts developed by direct scaleup of tape 
calendering and other laboratory processes. Integrated coal-based 
MSOFC systems were investigated to determine capital costs and 
costs of electricity. Design criteria were established for a coal- 
fueled 200-Mw power plant. Four plant arrangements were 
evaluated, and plant performance was analyzed. Interfacial modifi- 
cation involved modification of electrodes and electrode/electrolyte 
interfaces to improve the MSOFC electrochemical performance 
Work in the cathode and cathode/electrolyte interface was concen- 
trated on modification of electrode porosity, electrode morphology, 
electrode material, and interfacial bonding. Modifications of the an- 
ode and anode/electrolyte interface included the use of additives 
and improvement of nickel distribution. Single cells have been 
tested for their electrochemical performance. Performance data 
were typically obtained with humidified Hz or simulated coal gas 
and air or oxygen. 68 figs., 29 tabs. 


27312 (ETDE/JP-mf—1513221, pp. 329-334) Development of 
fuel cell power generation.: Technology development of phos- 
phoric acid fuel cells (studies on fuel cell power generation 
system for remote islands). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

A 200KW power plant was constructed and operated for a devel- 
opment of a fuel cell power generation system using methanol as a 
driving force for remote islands. Installation, certification and in- 
spection were completed in September, 1989, then operation and 
adjustment of the system were conducted. The test before use was 
carried out, and the system interconnection of fuel cells was exam- 
ined without transmission connection. These results confirmed stalk 
operatwn of the fuel cell under various conditions. The experimen- 
tal system operation of power supply tothe system in the Tokashiki 
island achieved the similar systematic high frequeny to that of a 
diesel generator alone. The results of operation of the power plant 
as of March 10, 1990 showed that cumulative running was 
1,198hr, cumulative generated energy was 171,338KWh and 
utilization rate of running hows was 66%. Continuous power gener- 
ation has reached 573hr and a longer time test is planned. The 
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PAC test of the power plant and the total examination satisfied the 
goal pertormance. 1 fig.. 4 tabs. 


27313 (ETDE JP-mf-1513221, pp. 335-343) Development of 
tuel cell power generation.: Technology development of phos- 
phoric acid fuel cells (studies on commercial use fuel cell 
power generation system). New Energy Development Organiza- 
tion. Tokyo (Japanj. Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annua! summary of studies. (2).: Techology development on solar 
energy. fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OSTI: NTIS (US Sales Only). 

To achieve a compact and easy operatable power plant. a 
200KW fuel cell power plant was constructed and operated using a 
city gas as a driving force. In addition optimization of a 1.000KW 
phosphoric acid fuel cell power generation system was conducted 
by developing a high efficient turbine engine and a compressor. 
The results of operation of the power plant as of March 10, 1990 
showed that cumulative running was 1.439hr, cumulative generated 
energy was 215.895KWh and utilization rate of running hour was 
7.5%. The test of the turbine engine and the compressor confirmed 
that the goa! performance in 1989 was achieved. Based on these 
results a practical machine was designed and constructed. Part 
tests and adjustment of the construction process are in progress. 
Studies on optimization of the system included operation and eval- 
uation of dispersed generation type and substitute type thermal 
power plants. The data showed that the energy generation efficincy 
was improved and the running howr of the system was shortened. 
3 figs., 1 tab. 


27314 (ETDE/JP-mf-—1513221, pp. 344-360) Development of 
fuel cell power generation.: Studies on molten carbonate fuel 
cell system (development of stacks and peripheral equipment 
(development of stacks)). New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fue! and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OST; NTIS (US Sales Only). 

Perspective surveys on further applications of coal gasification 
fuel cell power generation systems were made based on the stud- 
ies in the first term of the moon light plan of the molten carbonate 
type fuel cell which had been conducted by 1986. Sophistication of 
the cell, a longer service life, a larger surface area and a higher 
pressure with the technologies of multi-layer laminating and cooling 
lead to development of plant stacks. Development of the stacks 
and basic technolgies was classified into 3 types: an integrated 
large capacity type, a modified large capacity type and an internal 
modified type. An integrated large capacity type was developed by 
improving technologies for a large capacity and a 100KW standard 
stack and as elementary technologies high performance and long- 
life electrodes, electrolytic plates and high corrosion resistant 
materials for battery parts. For a modified large capacity system, 
components of a large surface area cell were developed and 
tested. In addition studies on high performance and a long service 
life and operation with high pressure were carried out. An internal 
modified type was studied by analyzing the mechanism of deacti- 
vation of the modified catalyst and by evaluating the battery 
structure. 7 figs., 1 tab. 


27315 (ETDE/JP-mf-1513221, pp. 361-362) Development of 
fuel cell power generation.: Studies on molten carbonate fuel 
cell (development of stacks and peripheral equipment (studies 
on stack operation)). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In consideration of future applications of the molten carbonate 
fuel cell system, battery stacks and peripheral equipment were de- 
veloped by effective and economical operation of a large testing 
device. Performance at each step in developing process was eval- 
uated accurately and the project was well directed. A 10KW stack 
was operated with high utilization rate and the pressure, and 
degradation characteristics were analyzed. Data of thermal follow- 
up characteristics inside the stack were obtained by a load 
follow-up test. Field conditions for installation of 100KW stacks 
were investigated and a basic practical designing has been started. 





A simulation program for analysis of dynamic responsbilty around 
the batteries was developed and applied to selected cases. 
Storage housing equipment was assessed. For further studies ex- 
perimental operation of a 10KW stack under various conditions 
including one with pressure in made and specifications of a 100KW 
test device will be evaluated. 


27316 (ETDE/JP-mf—1513221. pp. 363-369) Development of 
fuel cell power generation.: Studies on molten carbonate fuel 
cell (development of stacks and peripheral equipment (devel- 
opment of peripheral equipment and the system)). New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 643p. (In 
Japanese). In 1989 NEDO annuai summary of studies. (2).: Tech- 
nology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OST]; 
NTIS (US Sales Only). 

Molten carbonate fuel cell system and its structure were devel- 
oped and evaluated in terms of performance characteristics. 
Development of the system control was construction of a system 
model, establishment of an evaluation method using simulation, in- 
vestigation of the construction, specifications and arrangements of 
the plant. Concerning peripheral equipment in order to operate the 
battery stack effectively and efficiently as a power generation sys- 
tem, the recycling system was designed by utilizing the simulation 
model. in fuel systems a model of the heat-exchange type modified 
system was developed and used for analysis of a dynamic elec- 
trothermal characteristics. A 1.000KW stack of the heat-exchanger 
type modified system was basically designed and a demonstration 
test device for a 1,000KW stack of the two-step catalytic combus- 
tion type modified system was desijnad. Detailed facility designing 
for the demonstration of utilities was conducted. Basic specifications 
of the nonheat recovery system were established and methods of 
operation and control were evaluated. Based on these achieve- 
ments a test device was planned and performance of the system 
was acquired using a miniature model of the turbine compressor. 


27317 (ETDE/JP-mf-1513221, pp. 370-376) Development of 
technology of fuel cell power generation.: Research and de- 
velopment of the molten carbonate fuel cell power generation 
system (support study). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to improve durability of cells and efficiency of a future 
high-capacity fuel cell power generation system, development of 
technology for enlarging the capacity of plants for molten-carbonate 
fuel cells. technology for adopting carbon gases, technology for 
high-performance gas separation and purification, and material 
technology was conducted. In material technology, metal cathode 
materials, anode materials, separator materials, separator plating 
technology, ribbed anodes, unification technology, cathode technol- 
ogy, evaluation of ceramic material characteristics, and electrolyte 
plates were investigated and The data were collected for improve- 
ment of cell performance. In carbon technology, dry gas 
purification technology and inorganic-salt type gas purification tech- 
nology were studied, and methods of removing the impurities in 
carbon gases which effect cell durbility were investigated. In the 
capacity enlarging technology, plant simulation technology, appara- 
tus usage and organization technology, piping and apparatus 
locating techology were investigated. In high-performance gas sep- 
aration and purification technology, the PSA and the inorganic-salt 
methods were investigated. 


27318 (ETDE/JP-mf-1513221, pp. 377-379) Development of 
technology of fuel cell power generation.: Research and de- 
velopment of the molten carbonate fuel cell system (research 
on the total system). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to support development of technology for molten carbon- 
ate fuel cell systems, the basic structure of a field plant and the 
prospects of commercialization were studied to clarify the future 
state of power generation plants. In designing a general idea of a 
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power generation system, the LNG fuel MCFC power generation 
system was studied as a substitute for the ehisting fire-power elec- 
tricity source, and general research for a commercial system using 
carbon gases was stared. Idea designinggot 2 cases of a concen- 
trated power source (300MW) and 1 case of a dispersed power 
source were made as LNG fuel MCFC power generation systems, 
and as a result, it was found that improvement in efficiency when 
installing a turbine and decline in anand when current density 
was increased (150mA/cm* to 200mA/cm*) to lower constuction 
cost were only a few percent. In examinations and studies, we 
investigated electricity transportation characteristics and actual op- 
eration techniques as commercialization techniques. As a result, 
we found that electricity transportation using MCFC can potentially 
better the present techniques by 10 TO 20%. 


27319 (ETDE/JP-mf-1513221, pp. 380-391) Development of 
technology of fuel cell power generation.: Research and 
development of solid electrolyte fuel cells. New Energy Devel- 
opment Organization, Tokyo (Japan). Oct 1990. 643p. (In 
Japanese). In 1989 NEDO annual summary of studies. (2).: Tech- 
nology development on solar energy, fuel and energy storage, 
alcohol and biommass. Order Number DE91513221. Source: 
OST}; NTIS (US Sales Only). 

In order to support the present and future strong effort for 
research and development, possibilies of cell enlargement on pro- 
duction technology of solid electrolyte cells were looked into. Solid 
electrolyte cells have many advantages including high power gen- 
eration efficiency, system simplification and high quality heat 
discharge. In development of element technology, fastening 
methods and cell composing material thin-film techniques cell pro- 
duction, and contact improvement of junctions for stacking are 
necessary. Therefore, ceramic separator structures, alloy separator 
structures, unified sintering structures and composite electrode 
structures were studied for research and development of sintering 
productin techniques. Processing techniques employing themal- 
spraying, etc. were also investigated. In the research of power 
generation systems, organization of characteristics, examinations 
of present research and development conditions, selection and or- 
ganization of current research and development subjects, and 
investigation of solutions for solid electolyte fuel cells were con- 
ducted. The purpose was to select and organize characteristics 
and research and development subjects for cell materials, cell con- 
struction methods and cell structure, etc. 5 figs. 


27320 
eration for socioeconomic development.: Cooperational 
research of utilization of fuel cells and a regional power gen- 
eration system. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This technical cooperation for socioeconomic development be- 
tween Japan and Thailand was aimed at developing “utilization of 
fuel cells and a regional power generation system” using natural 
gas produced in Thailand. Studies were conducted on basic tech- 
nology such as processing of the natural gas and system opration. 
A pilot plant was designed, constructed and operated. Also evalua- 
tion of the plant and applicability of exhaust heat were carried out. 
Composition of natural gas and impurity included were analyzed. 
The location of the pilot plant and fuel pretreatment test device 
was determined in the test sight, in Ban Pakong, Thailand. Japan 
optimal media for natural gas were selected and process flow was 
established in consideration of combination of preheaters and dis- 
posal of coolers. A basic design of the pilot plant was determined 
focusing on the optimal operation and control for easy operation. 
Further study will evaluate capability of media for natural gas by 
setting a test device in the test sight. 1 tab. 


27321 (ETDE/JP-mf-1513356, pp. 290-304) Development of 
tuel cell power generation technology.: Results of operational 
research on 200 kW on-site generation system using PCFC. 
Steps toward development of 100 kW stacked MCFC and its 
peripheral systems. Fukutome, A. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 465p. 


(ETDE/JP-mf-1513221, pp. 585-589) Technical coop- 
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(In Japanese). In NEDO R and D reports.: 10th meeting for 1989 
fiscal year. Order Number DE91513356. Source: OSTI: NTIS (US 
Sales Only). 

Two types of 200 kW phosphoric acid fuel cell generation sys- 
tems are under operational research in their respective fields. One 
for use in remote islands is fed with methanol and provides net 
thermal efficiency of 39.7%, and the other for business use is fed 
with city gas and provides net thermal efficiency of 36%. There is 
next reported on research and development of the following three 
types of molten carbonate fuel cells: a 25 kW stack of first type 
has been made by stacking twenty two square cells each of which 
consists of four cells and has an area of about 2.1m®, and it pro- 
vides an output of 28 KW: a 10 kW stack of second type has been 
made by stacking nine rectangular cells, each having an area of 
about 1m*. and gases flow in parallel to longitudinal edge of the 
cell in operation; a 3 kW stack of third type made by stacking five 
cells, each having an area of about 0.5m* makes effective use of 
heat and steam which are produced by cell reaction. All of these 
stacks were put to operation test under ordinary pressure. Further- 
more, there is a brief description of conceptual design of some 
megawatts molten carbonate fuel cell generation plant and its pe- 
ripheral systems. 9 figs., 4 tabs 


27322 (LA-UR-91-2377) Electrochemical energy storage 
using PEM systems. Vanderborgh. N.E.; Hedstrom, J.C.; Huff, 
J.R. Los Alamos National Lab., NM (United States). [1991]. 6p. 
Sponsored by National Aeronautics and Space Administration, 
Washington. DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9109201-1: 2. European space power conference, Flo- 
rence (Italy), 2-6 Sep 1991). Order Number DE91016020. Source: 
OSTI; NTIS: GPO Dep 

This paper gives the results of an engineering assessment for 
future, long-lived space power systems for extraterrestrial applica- 
tions. Solar-based, regenerative fuel cell power plants formed from 
either alkaline or PEM components are the focus. Test results on 
advanced PEM fuel cell stack components are presented. 7 refs., 4 
figs., 1 tab. 


27323 (LA-UR-91-2389) Water transport properties of fuel 
cell ionomers. Zawodzinski, T.A. Jr.; Springer, T.E.; Davey, J.; 
Valerio, J.; Gottesfeld, S. Los Alamos National Lab., NM (United 
States). [1991]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-911047-5: 
180. meeting of the Electrochemical Society, Phoenix, AZ (United 
States), 13-18 Oct 1991). Order Number DE91016015. Source: 
OSTI; NTIS; GPO Dep 

We will report transport parameters measured for several 
available perfluorosulfonate membranes. The water sorption char- 
acteristics, diffusion coefficient of water, electroosmotic drag, and 
conductivity will be compared for these materials. The intrinsic 
properties of the membranes will be the basis of our comparison. 
An objective look at transport parameters should enable us to com- 
pare membranes without the skewing effects of extensive features 
such as membrane thickness. 8 refs., 4 figs., 2 tabs. 


27324 (LA-UR-91-2390) Pseudo homogeneous catalyst 
layer model for polymer electrolyte fuel cell. Springer, T.E.; 
Gottesfeld, S. Los Alamos National Lab.. NM (United States). 
[1991]. 11p. Sponsored by USDOE, Washington, DC (United 
States}. DOE Contract W-7405-ENG-36. (CONF-911047-4: 180. 
meeting of the Electrochemical Society, Phoenix, AZ (United 
States), 13-18 Oct 1991). Order Number DE91016014. Source: 
OSTI; NTIS; GPO Dep. 

We have developed a relatively simple one-dimensional model 
for the cathode catalyst layer. This model explains certain ob- 
served polarization curve features at higher current densities. 
These features include a change in linear slope, instead of a sharp 
limiting current feature, and a lower than expected ratio of current 
density measured using Oz relative to air. Diffusional paths, ionic 
resistance, and catalyst sites are intimately coupled in a pseudoho- 
mogeneous layer using “effective” parameters. 3 refs., 7 figs. 
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27325 (ANL/CP-—73108) Materials research for sodium en- 
gine development. Kupperman. D.S.; Majumdar, S.; Gregar, J.S.; 
Singh, J.P.; Doris, S.: Gopalsami, N.: Dieckman. S.: Raptis, A.C. 
Argonne National Lab., IL (United States). Mar 1991. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-910801-10: 26. intersociety energy con- 
version engineering (IECE) conference, Boston. MA (United 
States), 3-9 Aug 1991). Order Number DE91015715. Source: 
OSTI; NTIS; GPO Dep. 

Experience has shown that the major reason for failure of the 
sodium heat engine (SHE) is breakage of the 6’ - AlsOg elec- 
trolytes (BASE). The life-limiting flaws in BASE tubes are generally 
found to be large grains and voids. These flaws are thought to 
originate from inhomogeneities and impurities in the 6” - AloO3 
powder. As a result of mechanical failures the issue of beta’ - 
alumina solid electrolyte (BASE) durability is being addresses. Ef- 
fective and mechanical and microstructural characterization have 
been carried out. The strengths of rings from tubes from two 
sources were 175+16 MPa, 204214 MPa, 279426 MPa, 238+25 
MPa for one source and 155+34 MPa and 190+27 MPa for the 
other. These values are adequate for operation of the sodium heat 
engine as estimated by analytical modeling. Anisotropic expansion 
of grains can create internal stresses even in a specimen that has 
a homogeneous distribution of neutral sodium. Further, in the B” 
alumina tubes, there is a gradient of the neutral sodium concentra- 
tion, i.e., strain, from a maximum at the ID (inner diameter) surface 
to a minimum at the OD (outer diameter) surface. This strain gradi- 
ent will lead to additional stresses in the tubes. Results from 
analytical efforts suggest the maximum tensile stress at the OD 
surface of tubes can vary from 14 MPa to 30 MPa depending on 
the distribution sodium. A fracture mechanics analysis indicates 
that in order to minimize the potential for cracking due to 
anisotropic expansion and contraction due to neutral sodium up- 
take and cooldown after sintering, the grain size of the material 
should be reduced to <20 um. 28 refs., 5 figs. 
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27326 (BNL-46367) Oil heat venting technology residential 
heating systems. Krajewski, R.F.; Celebi, Y.; Strasser, J 
Brookhaven National Lab., Upton, NY (United States). May 1991. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE91015831. Source: 
OSTI; NTIS; GPO Dep. 

Tests were conducted on two oil-fired space heating appliances 
(a boiler and a furnace). Instead of using a chimney these appli- 
ances were configured to exhaust the combustion products through 
the side wall of the building (sidewall vent). The products of com- 
bustion were extracted mechanically (power-vent) from each of the 
appliances by using a fan (induced-draft fan) in the vent system. 
Measurements were made of the time required to clear the appli- 
ances of combustion products by running the vent fan after burner 
shutdown (postpurge). These measurements indicated that one 
minute of postpurge was sufficient to clear the combustion prod- 
ucts. The required postpurge duration was longer when based 
upon controlling nozzle temperature rise after burner shutdown. 
This is due to heat soakback from the combustion chamber. In or- 
der to hold nozzle temperatures down, the required postpurge 
period was estimated to be about 3 minutes for the furnace and 
about 7 minutes for the boiler. Measurements were also made of 
the off-cycle energy losses due to postpurge duration. Furnaces 
are more severely impacted by postpurge losses than are boilers. 
In addition, tests were conducted on two boilers to determine the 
off-cycle losses due to an actual chimney system. A comparison of 
these results to those of the side-wall vent tests revealed the need 
for short postpurge durations to minimize losses. Calculations were 





made using the DOE test procedure and compared to the results 
of tests. Experimental results show that direct-vent systems per- 
form as well as chimney-vent systems in terms of off-cycle losses 
There is potential for an efficiency advantage for direct-vent over 
chimney-vent systems if postpurge requirements can be reduced. 
Initial efforts in developing a computer program for venting design 
and analysis are described. 7 refs.. 39 figs.. 4 tabs. 


27327 (CONF-910470-, pp. 28. Paper 3) Procurement prac- 
tices for high performance Energy Management Control 
Systems (EMCS). Sinclair, K. (Sinclair Energy Services, Ltd., Sid- 
ney, British Columbia (Canada)). Association of Energy Engineers, 
Atlanta, GA (United States). [1991]. From HVAC and building sys- 
tems congress '91 - lighting efficiency congress '91 - cogeneration 
project development '91 and environmental management congress 
'91; Anaheim, CA (United States); 23-24 Apr 1991. In HVAC and 
building systems congress ’91; Lighting efficiency congress '91: 
Cogeneration project development '91: Environmental management 
congress '91. Proceedings. 453p. Source: OSTI; NTIS. 

This paper deals with the rapidly changing procurement practices 
for purchasing and installing computerized Energy Management 
Control Systems (EMCS). Traditional product specifications are dis- 
couraged in lieu of a Request for Proposal (RFP) concept. The 
RFP approach allows for competition on technical merit and rela- 
tive cost. This concept is essential to purchase the best value and 
functionality in the rapid evolving EMCS and Building Automation 
System (BAS) industry. Mandatory requirements of this required 
EMCS are defined in the RFP and all vendors presenting propos- 
als must meet these requirements or state their differences. The 
proposal concept allows the vendor to sell the technical merits of 
their product in a formal manner for a particular project. Evaluation 
can be done based on technical performance versus cost on a 
project basis. Different vendors systems may better suit different 
projects. This paper will expand on the present mandatory require- 
ments of a high performance EMCS. Evaluation criteria will be 
presented as well as cost information of several million dollars of 
EMCS/BAS purchased through the RFP approach. 


27328 (CONF-910470-, pp. 9, Paper 4) The qualities of a 
high performance building operator. Cousins, D.M. (Cousins 
Consulting Services, Vancouver, British Columbia (Canada)). Asso- 
ciation of Energy Engineers, Atlanta, GA (United States). [1991]. 
From HVAC and building systems congress '91 - lighting efficiency 
congress '91 - cogeneration project development '91 and environ- 
mental management congress ‘91; Anaheim, CA (United States); 
23-24 Apr 1991. In HVAC and building systems congress '91: 
Lighting efficiency congress '91; Cogeneration project development 
‘91: Environmental management congress '91. Proceedings. 453p. 
Source: OSTI; NTIS. 

The modern office building contains a myriad of building systems 
with complex interactions between them. To effectively operate 
such a complex facility requires a management organization that 
can maximize the abilities and skills of the building operator. This 
paper will focus on some of the specialized knowledge and training 
that is required of a High Performance Building Operator. This 
knowledge will enable the operator to better understand and oper- 
ate the HVAC systems and the HVAC control system in a modern 
office building. 


27329 


(CONF-910470-, pp. 16, Paper 5) Terminal Regulated 
Air Volume (TRAV) systems. Hartman, T. (Hartman Co., Seattle, 
WA (USA)). Association of Energy Engineers, Atlanta, GA (United 
States). [1991]. From HVAC and building systems congress '91 - 
lighting efficiency congress '91 - cogeneration project development 
'91 and environmental management congress 91; Anaheim, CA 
(United States); 23-24 Apr 1991. In HVAC and building systems 


congress '91; Lighting efficiency congress '91: Cogeneration 
project development '91; Environmental management congress ’91. 
Proceedings. 453p. Source: OSTI; NTIS. 

Terminal Regulated Air Volume (TRAV) is a new method of VAV 
[variable air volume] control that has been made possible with the 
introduction of high performance full DDC [direct digital control] 
systems. TRAV offers building design engineers and operators an 
exciting opportunity to provide buildings that are more comfortable, 
enjoy higher indoor air quality, and at the same time operate with 
unprecedented low energy use. The primary innovation in TRAV 
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design Is quite simple. However. TRAV systems offer outstanding 
opportunities to integrate improvements in lighting and related com- 
fort items as well. The purpose of this paper is to describe two 
recent TRAV designs. discuss the elements of each design. and 
their results. 


27330 (CONF-910470-. pp. 11. Paper 6) Review of world- 
wide heat pump innovations: A discussion of the 3rd IEA heat 
pump conference. Shirilau. M.S. (Aloha Systems. Inc., Villa 
Grande. CA (USA)). Association of Energy Engineers. Atlanta, GA 
(United States). [1991]. From HVAC and building systems congress 
'91 - lighting efficiency congress '91 - cogeneration project devel- 
opment '91 and environmental management congress ‘91 
Anaheim. CA (United States); 23-24 Apr 1991. In HVAC and buila- 
ing systems congress ’91: Lighting efficiency congress ’91: 
Cogeneration project development '91: Environmental management 
congress '91. Proceedings. 453p. Source: OSTI: NTIS 

This paper reported on the current research, developments, and 
problem areas presented at the International Energy Agency third 
annual heat pump conference. The topics discussed include 
Japanese innovations in electric thermal energy storage, electric 
heat pump using waste water, integrated electric heat pump, gas 
absorption heat pumps, gas engine driven heat pumps and Ameri- 
can and European innovations in gas engine driven heat pumps, 
district heating, ground source heat pumps, chlorofluorocarbons 
and the environment. 


27331 (CONF-910470-, pp. 26, Paper 7) Evaporative cool- 
ing in building HVAC designs. Brown, W.K. (Anderson DeBartolo 
Pan, San Francisco, CA (USA)). Associzition of Energy Engineers, 
Atlanta, GA (United States). [1991]. Frorn HVAC and building sys- 
tems congress '91 - lighting efficiency congress "91 - cogeneration 
project development '91 and environmental management congress 
'91; Anaheim. CA (United States); 23-24 Apr 1991. In HVAC and 
building systems congress ’91; Lighting efficiency congress ’91; 
Cogeneration project development '91: Environmental management 
congress '91. Proceedings. 453p. Source: OSTI; NTIS. 

The Persian Gulf crisis. global warming, and CFC [chiorofiuoro- 
carbons] reduction comprise a few of the issues helping to shape 
the National Energy Strategy. This strategy will be addressing se- 
curity, environmental, and economic concerns. Evaporative cooling 
is a technology that can provide both energy use and demand sav- 
ings and can make a significant contribution towards meeting 
energy conservation objectives that are certain to be contained in 
the National Energy Strategy. The purpose of this paper is to 
present various direct and indirect evaporative cooling concepts 
applied to example HVAC [heating, ventilation and air conditioning] 
systems and to discuss the energy and cost savings that can be 
realized. 


27332 (CONF-910470-, pp. 31, Paper 8) New developments 
in desiccant cooling. Meckler, M. (Meckler Group, Encino, CA 
(USA)). Association of Energy Engineers, Atlanta, GA (United 
States). [1991]. From HVAC and building systems congress '91 - 
lighting efficiency congress '91 - cogeneration project development 
‘91 and environmental management congress '91; Anaheim, CA 
(United States); 23-24 Apr 1991. In HVAC and building systems 
congress '91; Lighting efficiency congress '91; Cogeneration 
project development ’91; Environmental management congress ’91. 
Proceedings. 453p. Source: OSTI; NTIS. 

The early development and implementation of desiccant cooling 
systems in building comfort applications were premised on uncou- 
pling sensible and latent cooling loads at cooling coils, thereby 
employing higher temperature chilled water for sensible cooling 
only. Independent control of latent loads was accomplished by em- 
ploying liquid or dry desiccant systems. However, the need to 
employ costly desiccant regeneration apparatus (in proximity to a 
companion air desiccant conditioner side) sized for peak latent 
loads continued to limit its more general use in commercial build- 
ings due to normal building space volume and/or initial cost 
constraints, in comparison to conventionally designed heating, ven- 
tilating and air-conditioning (HVAC) systems. The overall objective 
of this research effort was to evaluate a low-cost, off-peak desic- 
cant storage system in order to increase the application of central 
gas-fired cooling technologies. This objective is accomplished by: 
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(ai identifving the application requirements of the proposed desic- 
cant storage technology and related synergistic benefits for new 
and remodeled buildinas which generally require high ventilation 
rates. (b) determining integrated systems (involving cogeneration 
desiccant dehumidification and evaporative chilling) consisted of 
components that are commercially available, and (c) confining to a 
payback period of required three years 


27333 (CONF-910470-. pp. 15. Paper 9) High Performance 
Building Users Group (HYPERBUG). Meredith. J. (British 
Columbia Buildings Corporation. Victoria (Canada)). Association of 
Energy Engineers. Atlanta. GA (United States). [1991]. From HVAC 
and building systems congress '91 - lighting efficiency congress '91 
- cogeneration project development '91 and environmental man- 
agement congress '91: Anaheim, CA (United States); 23-24 Apr 
1991. In HVAC and building systems congress ’91: Lighting 
efficiency congress '91: Cogeneration project development '91; En- 
vironmental management congress '91. Proceedings. 453p. 
Source: OSTI: NTIS. 

This paper describes the formation of HYPERBUG. how it pro- 
motes exchange of ideas for improving building design and its 
computer bulletin board system. 


27334 (CONF-910470-, pp. 15, Paper 10) Fume hood appli- 
cations - Design and testing. Monger, S. (Monger Consulting 
Services, San Diego. CA (USA)). Association of Energy Engineers, 
Atlanta, GA (United States). [1991]. From HVAC and building sys- 
tems congress '91 - lighting efficiency congress ’91 - cogeneration 
project development '91 and environmental management congress 
’91:; Anaheim, CA (United States); 23-24 Apr 1991. In HVAC and 
building systems congress ’91; Lighting efficiency congress ’91: 
Cogeneration project development '91; Environmental management 
congress '91. Proceedings. 453p. Source: OSTI; NTIS. 

The primary concern in the designing and testing of laboratory air 
conditioning systems and fume hoods is the safety of the laboratory 
personnel. With this concern in mind this chapter outlines the types 
of laboratory fume hoods and exhaust systems; the basic operating 
principles of fume hoods and exhaust systems: the advantages and 
disadvantages of the various systems: design principles for labora- 
tory supply and exhaust system components; smoke, air volume 
and velocity testing of laboratory fume hoods; and trouble shooting 
fume hoods for reverse air flow and incorrect face velocity. 


27335 (CONF-910470-, pp. 15, Paper 11) Sources of indoor 
pollution and health effects. Hansen, S.J. (Hansen Associates, 
Annapolis, MD (USA)). Association of Energy Engineers, Atlanta, 
GA (United States). [1991]. From HVAC and building systems 
congress ’91 lighting efficiency congress '91 - cogeneration 
project development '91 and environmental management congress 
91; Anaheim, CA (United States); 23-24 Apr 1991. In HVAC and 
building systems congress ’91: Lighting efficiency congress ’91; 
Cogeneration project development ’91; Environmental management 
congress ’91.. Proceedings. 453p. Source: OST; NTIS. 

Efforts to resolve indoor air problems have been clouded by 
strong disagreements as to the right investigative approach. Indus- 
trial hygienists (IH) have come armed with questionnaires and 
testing equipment and environmental engineers disdaining ques- 
tionnaires have headed directly for the HVAC equipment. The 
result has been a disproportionate focus on contaminants and ven- 
tilation. Slowly those in the indoor air quality (IAQ) field are forming 
lH/engineer teams and drawing from the best of both worlds. Iden- 
tifying contaminants is costly, difficult, even impossible. Even when 
a pollutant that could be causing the problem is identified. another 
undetected contaminant may also be at fault. Or, they may be act- 
ing synergistically to cause the problem. All management knows is 
what the complainants tell them. Their only lead is the symptoms 
which are manifested. This paper starts from the owner/manager/ 
non-lIAQ engineers’ perspective of symptoms and then examines 
possible contaminants and their probable sources. The paper will 
also examine two contaminants of general concern, asbestos and 
radon, that do not immediately manifest symptoms, and the grow- 
ing controversy regarding the relative health hazards asbestos and 
radon actually pose. 


27336 


(CONF-910470-, pp. 11, Paper 12) Engineering solu- 
tions to indoor air quality problems. Hicks, J.B. (Radian Corp., 
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Sacramento. CA (USA)). Association of Energy Engineers. Atlanta 
GA (United States:. [1991]. From HVAC and building systems 
congress ‘91 lighting efficiency congress ‘91 cogeneration 
project development '91 and environmental management congress 
‘81: Anaheim. CA (United States): 23-24 Apr 1991. In HVAC and 
building systems congress '91: Lighting efficiency congress ‘91: 
Cogeneration project development ‘91: Environmental management 
congress '91. Proceedings. 453p. Source: OST: NTIS 

Indoor air quality complaints. such as sick building syndrome 
and building related illnesses. are often associated with the pres- 
ence of indoor pollutants. There are a variety of techniques 
available to control the presence and concentration of known pollu- 
tants - this paper reviews the most common engineering solutions 
to remediation of indoor air pollution problems. Clearly the best so- 
lution to addressing indoor air problems is to design buildings to 
prevent the common ventilation problems that are observed. and to 
use building materials and furnishings that emit limited volatile ma- 
terials. This paper focuses on those practices that are used to 
correct existing problems. In some situations, non-engineering so- 
lutions may be appropriate. such as increasing the frequency of 
maintenance, changing mechanical filters more frequently. and 
eliminating obvious sources by administrative rules, such as pro- 
hibiting tobacco smoking in a building. However, the most common 
remedial actions in buildings experiencing indoor air problems are 
to employ one or more engineering approaches. Four of the most 
common engineering approaches are: modification of mechanical 
ventilation systems; use of dedicated ventilation in high contamina- 
tion areas; air filtration and purification; and building bake-out. 
While this is not a comprehensive listing of engineering alternatives 
to all indoor air problems, it is some of the most common and 
developing approaches. The general concepts, procedures, effec- 
tiveness and pittalls of these techniques are addressed. 


27337 (CONF-910470-, pp. 2, Paper 13) Sprinkler systems 
and asbestos containment. Wolverton, J.A. Association of Energy 
Engineers, Atlanta, GA (United States). [1991]. From HVAC and 
building systems congress '91 - lighting efficiency congress '91 - 
cogeneration project development '91 and environmental manage- 
ment congress '91; Anaheim, CA (United States); 23-24 Apr 1991 
In HVAC and building systems congress ’91; Lighting efficiency 
congress ’91; Cogeneration project development '91: Environmen- 
tal management congress '91. Proceedings. 453p. Source: OST; 
NTIS. 

The time constraints contained in many of the new regulations 
can make it impossible to coordinate phased asbestos abatement 
with normal tenant turnover. Often, the cost of relocating tenants 
can exceed the costs of removing asbestos and installing sprin- 
klers; particularly in buildings with high rates of occupancy 
Building owners are therefore exploring ways to retrofit the sprin- 
kler systems prior to tenant turnover and/or full scale asbestos 
removal. Retrofitting an occupied asbestos-fireproofed building in a 
safe and professional manner requires the input of engineers and 
industrial hygienists with extensive experience in the asbestos field 
These professionals must coordinate directly with fire department 
Officials, lawyers, contractors, union officials, HVAC engineers, 
electrical engineers, and of course, the building management staff 
and sometimes the press. The final determination of the courses of 
action selected relate of course to cost. The cost of immediate full 
scale asbestos abatement must be weighed against a coordinated 
retrofit program in conjunction with an O and M [operations and 
maintenance] plan and future abatement. The cost of tenant relo- 
cation may be the offsetting factor. Only the abstract of the paper 
was published. The published abstract is longer than the abstract 
included here. The paper may be available from the author. 


27338 (CONF-910470-, pp. 11, Paper 21) How to evaluate 
lighting retrofit options. Lindsey, J.L. Association of Energy Engi- 
neers, Atlanta, GA (United States). [1991]. From HVAC and 
building systems congress '91 - lighting efficiency congress '91 - 
cogeneration project development '91 and environmental manage- 
ment congress '91; Anaheim, CA (United States); 23-24 Apr 1991 
In HVAC and building systems congress ’91; Lighting efficiency 
congress ’91; Cogeneration project development '91; Environmen- 
tal management congress '91. Proceedings. 453p. Source: OSTI; 
NTIS. 





This paper addresses options available to reduce energy con- 
sumption of existing or retrofit liahting systems. The topics include 
lighting requirements, performance of existing systems. determining 
options for consideration. evaluating lighting products. factors that 
affect system performance. variable dimming. fixed dimming. light- 
ing controls system maintenance. and tuning. 


27339 (CONF-910470-. pp. 16. Paper 22) A review of light- 
ing control equipment and applications. Murphy. M. Association 
of Energy Engineers, Atlanta. GA (United States). [1991]. From 
HVAC and building systems congress '91 lighting efficiency 
conaress ‘91 - cogeneration project development '91 and environ- 
mental management congress '91: Anaheim, CA (United States); 
23-24 Apr 1991. In HVAC and building systems congress '91: 
Lighting efficiency congress '91: Cogeneration project development 
'91: Environmental management congress '91. Proceedings. 453p. 
Source: OSTI: NTIS 

This paper discusses available lighting control equipment and its 
appropriate application. This technology assessment covers the fol- 
lowing topics energy savings. advanced lighting technology, the 
benefits of the technology, factors to consider in applying the tech- 
nology. building code requirements for lighting automation, demand 
side management by utilities, efficiency standards and regulations, 
integration of lighting control with other building controls and com- 
puterized control systems. 


27340 (CONF-910470-, pp. 15, Paper 23) Fixture efficiency 
program. Siminovitch. MJ. (Lawrence Berkeley Laboratory, CA 
(USA)); Rubinstein, F.M.; Packer, M. Association of Energy Engi- 
neers. Atlanta, GA (United States). [1991]. DOE Contract 
AC03-76SF00098. From HVAC and building systems congress '91 
- lighting efficiency congress '91 - cogeneration project develop- 
ment '91 and environmental management congress '91; Anaheim, 
CA (United States); 23-24 Apr 1991. In HVAC and building sys- 
tems congress '91; Lighting efficiency congress ’91; Cogeneration 
project development ’91; Environmental management congress ’91. 
Proceedings. 453p. Source: OSTI; NTIS. 

This paper describes the research program involved with the de- 
velopment of energy efficient fluorescent fixtures. The program 
effort is directed at improving the efficiency of both compact and 
T12 fluorescent fixtures by the development of advanced thermal 
management systems. Most enclosed compact and 112 fluores- 
cent fixtures produce elevated lamp wall temperatures that result in 
reduced light output and efficiency of the lamp ballast system. Fix- 
ture efficiencies for these types of enclosed fixtures typically range 
between 50 and 70%. Approximately half of the efficiency losses 
are due to thermal affects and half due to optical factors. This indi- 
cates that substantial conservation potential exists by enhancing 
the thermal performance of fluorescent fixtures. The ongoing pro- 
gram is directed at developing enhanced fixture geometries that 
mitigate these thermal losses, and at working with the fixture 
industry to transfer these thermal management systems to the mar- 
ketplace. The overall methodology and sample experimental results 
are presented in this paper. Specific prototype developments are 
included demonstrating the application of the laboratory facility. 


27341 (CONF-910470—, pp. 15, Paper 24) Sample lighting 
efficiency strategies for existing buildings. Theobald, M.A. 
(Newcomb Anderson Associates, San Francisco, CA (USA)). Asso- 
ciation of Energy Engineers, Atlanta, GA (United States). [1991]. 
From HVAC and building systems congress '91 - lighting efficiency 
congress '91 - cogeneration project development '91 and environ- 
mental management congress '91; Anaheim, CA (United States); 
23-24 Apr 1991. In HVAC and building systems congress '91; 
Lighting efficiency congress '91; Cogeneration project development 
'91; Environmental management congress ’91. Proceedings. 453p. 
Source: OSTI; NTIS. 

Compared with new construction, existing buildings offer unique 
challenges in improving lighting energy efficiency. This paper 
presents the case study of the California Energy Commission build- 
ing in Sacramento, which was constructed in the early 1980's with 
state of the art lighting technologies. These included photocell con- 
trol of perimeter lighting (later abandoned), an electro-mechanical 
lighting control system (never completed), and a low overall 
connected lighting load supplemented with task lighting. The un- 
successful application of lighting control technologies has resulted 
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in lenathy operation of the lighting systems. The open area lighting 
layout. although a contributor to reduced energy and power 
demand costs. provides light levels which are at the low end of Illu- 
minating Engineering Society recommended standards. These 
existing low lighting levels posed a particular problem in identifyina 
opportunities for energy savings while maintaining acceptable illu- 
mination. Newcomb Anderson Associates identified projects that 
would improve the efficiency of the lighting systems using state of 
the art technologies. These projects included occupancy based and 
scheduled lighting control. daylighting control. electronic ballasts. T- 
8 lamps. optical reflectors. and lighting source conversion. An 
overall payback period of 7 years or less was targeted to qualify 
for State Energy Efficiency Revenue Bond financing. It was possi- 
ble to include projects with marginal payback periods because of a 
supplemental financial contribution from the Energy Commission. 
The total savings from the recommended lighting projects is pro- 
jected to be 628,420 kWh of electricity per year. This represents a 
32% reduction in building electrical consumption. The annual cost 
savings at applicable rates are projected to be $40,286. The over- 
all payback period of the recommended projects is 9.0 years. As of 
March 1991, the recommended efficiency improvements have been 
funded and are being designed. 


27342 (CONF-910470-, pp. 12, Paper 25) New trends in 
utility lighting support programs: Ontario Hydro’s Energy Effi- 
cient Lighting Program. Felstead, C. (Ontario Hydro, Toronto 
(Canada)). Association of Energy Engineers, Atlanta, GA (United 
States). [1991]. From HVAC and building systems congress '91 - 
lighting efficiency congress '91 - cogeneration project development 
'91 and environmental management congress ‘91; Anaheim, CA 
(United States); 23-24 Apr 1991. In HVAC and building systems 
congress ’91: Lighting efficiency congress ’91: Cogeneration 
project development '91; Environmental management congress '91. 
Proceedings. 453p. Source: OSTI; NTIS. 

This paper shares Ontario Hydro’s experience in the develop- 
ment and marketing of its Energy Efficient Lighting Program. This 
program demonstrates that by working closely with the existing in- 
dustry network, a synergy that benefits all parties results. Although 
Ontario Hydro is a newcomer, relative to many US utilities, in the 
world of demand management, the author has learned quickly and 
is making significant inroads in the field. Her experience with the 
Energy Efficient Lighting Program is particularly notable. This is a 
demand management program designed to reduce power con- 
sumption by offering cash incentives to commercial and industrial 
customers converting to more energy efficient lighting products. 


27343 (CONF-$10470-, pp. 12, Paper 26) New trends in 
marketing efficient lighting products: The systems approach. 
Wellinghoff, J. (EESI, Las Vegas, NV (USA)). Association of En- 
ergy Engineers, Atlanta, GA (United States). [1991]. From HVAC 
and building systems congress '91 - lighting efficiency congress '91 
- cogeneration project development ’91 and environmental man- 
agement congress '91; Anaheim, CA (United States); 23-24 Apr 
1991. In HVAC and building systems congress '91; Lighting 
efficiency congress '91; Cogeneration project development '91; En- 
vironmental management congress ’91. Proceedings.  453p. 
Source: OSTI; NTIS. 

Just as new technologies have advanced with lightning speed in 
the realm of efficient lighting products, so have the techniques and 
strategies to deliver those products to the end-user. Normal market 
channels, and traditional retail delivery mechanisms have been re- 
placed with an array of utility and government sponsored initiatives 
and programs intended to put efficient products in the socket, en- 
hance fixture efficiency, and optimize lighting levels with precision 
microprocessor controls. Several critical questions arise with 
respect to these new marketing techniques. (1) What is the eco- 
nomic and social utility in improving current lighting efficiency? (2) 
Why are other than traditional marketing methods necessary to 
convince end-users to improve lighting efficiency? (3) What are the 
array of new marketing strategies? (4) Which of these strategies 
work best and why? (5) How could these strategies by improved to 
make them more effective? 


27344 (CONF-910803-4) Estimated size and performance 
of a natural gas fired duplex Stirling for domestic refrigeration 
applications. Berchowitz, D.M. (Sunpower, Inc., Athens, OH 
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(United States):: Shonder. J. Oak Ridge National Lab.. TN (United 
States). [1991]. 12p. Sponsored by USDOE. Washington. DC 
(United States) DOE Contract AC05-840R21400. From Interna- 
tional congress on refrigeration: new challenges in refrigeration: 
Montreal (Canada): 10-17 Aug 1991. Order Number DE91017154 
Source. OST!: NTIS: GPO Dep 

Calibrated calculations are used to size an integrated Stirling 
cooler anc engine (Duplex configuration). Fuel for the engine is 
natural gas and the working fluid is helium. The potential exists for 
long life and low noise. Performance is shown to be very competi- 
tive when compared to standard vapor compression systems. 10 
refs.. 8 figs.. 1 tab. 


27345 (CONF-911038-1) In-situ and thin-specimen aging of 
experimental polyisocyanurate roof insulation foamed with al- 
ternative blowing agents. Christian. J.E.: Courville. G.E.: Graves. 
R.S.: Linkous, R.L.: McElroy. D.L.: Weaver. F.J.: Yarbrough. D.W. 
Oak Ridge National Lab.. TN (United States). [1991]. 25p. Spon- 
sored by USDOE. Washington, DC (United States); Environmental 
Protection Agency. Washington. DC (United States). DOE Contract 
AC05-840R21400. From 2. symposium on insulation materials: 
testing and applications: Gatlinburg. TN (United States): 10-12 Oct 
1991. Order Number DE91006277. Source: OSTI: NTIS: GPO Dep. 

This paper reports apparent thermal conductivity (k) values from 
field and laboratory aging tests on a set of industry-produced, ex- 
perimental polyisocyanurate (PIR) laminated boardstock foamed 
with hydrochlorofluorocarbons (HCFCs) as alternatives to chlorofiu- 
orocarbon (CFC). The PIR boards were blown with five gases: 
CFC-11. HCFC-123, HCFC-14lb, and 50/50 and 65/35 blends of 
HCFC-123/HCFC-14lb. The k-values were determined from 0 to 
50°C (30 to 120°F) using techniques that meet ASTM C 114 (Thin 
Heater Apparatus) and ASTM C 518 (Heat Flow Meter Apparatus). 
Results on laminate boards with facers provide an independent 
laboratory check on the increase in k observed for field exposure 
in the ORNL Roof Thermal Research Apparatus (RTRA). The ob- 
served laboratory increase in k was between 8% and 11% for a 
240 day field exposure in the RTRA. A thin-specimen aging proce- 
dure established the long-term thermal resistance of gas-filled 
foams. Thin specimens were planed from the industry-produced 
boardstock foams and aged at 24 and 65°C (75°F and 150°F) for 
up to 300 days. An exponential dependency of k with the quantity 


(diffusion coefficient X time) 2/thickness, provide effective diffusion 
coefficients for air components into the foams and blowing agent 
out of the foams. The foams blown with alternative blowing agents 
exhibited k-values 3 to 16% (average 9.4%) above CFC-11 foams 
under similar conditions. Field exposures were conducted on speci- 
mens under single ply EPDM membranes in the RTRA for over 
400 days. Hourly averages of panel temperature and heat flux 
were analyzed to obtain K as a function of mean temperature on a 
week by week basis. The relative performance of test specimens 
of HCFC-14B under a black and under a white membrane is re- 
ported. 29 refs.. 10 figs., 10 tabs. 


27346 (CONF-911038-2) HCFC-22 [chlorodifluoromethane] 
as an alternative blowing agent tor closed-cell foamboard in- 
sulation. Yarbrough, D.W.; Graves, R.S.; Christian, J.E. Oak 
Ridge National Lab., TN (United States). [1991]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 2. symposium on insulation materials: testing 
and applications; Gatlinburg, TN (United States); 10-12 Oct 1991. 
Order Number DE91006343. Source: OSTI; NTIS; GPO Dep. 

A closed-cell foamboard insulation containing chlorodifluo- 
romethane has been monitored in the laboratory and in the field for 
about three years. Experimental data for this developmental ex- 
truded polystyrene insulation has been obtained in two laboratories 
using three apparatuses. A correlation of apparent thermal conduc- 
tivity with time gives the thermal resistivity of the two-inch-thick 
unfaced foamboards to within 3% with 95% confidence. A thermal 
resistivity of 30.2 m-K/W (4.36 ft®-hr.°F/Btu-in) was calculated from 
the concentration for time equal 180 days after manufacture. 
Based on three years of data, the predicted thermal resistivity is 
27.6 m-K/W (3.98 ft?-hr-°F/Btu-in) as time since manufacture be- 
comes large. Field measurements confirm the decrease with time 
of the thermal resistivity that was observed in the laboratory. A 
three-dimensional model for heat transfer through foamboard was 
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used to predict thermal resistivity as a function of time. A compari- 
son of the experimental results with the model shows a radiative 
contribution to the total heat flux of about 30%. A one-dimensional 
model was used to show the effect of initial foamgas pressure and 
thickness on thermal performance. 


27347 (CONF-911038—4) Comparison of heat transfer mod- 
eling with experimental results for residential attics. Gorthala. 
R. (Mississippi Univ.. University. MS (USA)): Roux, J.A.: Levins, 
W.P.: Wilkes, K.E. Oak Ridge National Lab.. TN (United States). 
[1991]. 17p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract AC05-840R21400. From 2. symposium on 
insulation materials: testing and applications: Gatlinburg, TN 
(United States): 10-12 Oct 1991. Order Number DE91014204. 
Source: OSTI: NTIS; GPO Dep. 

The heat transfer model was developed for fibrous insulations 
typically used in residential attic applications. The model predic- 
tions were compared with the experimental results obtained at the 
Oak Ridge National Laboratory for the three Karns Research 
Houses located near Knoxville. Tennessee. The model was com- 
prised of one-dimensional coupled conduction and radiation heat 
transport; the unsteady energy equation and radiative transport 
equation were solved simultaneously. A control-voiume-based 
finite-difference scheme was used to solve the energy equation. 
The radiative transport equation was solved by the method of 
discrete ordinates which was inherently required for solving the en- 
ergy equation. Standard R-30 fiberglass insulation batts without a 
foil radiant barrier were studied for both summertime and winter- 
time conditions. The predicted heat fluxes were in good agreement 
with the experimental heat flux data for the entire one week period 
for both summer and winter. A key point of this paper is the com- 
parison of the theoretical results with the experimental data for a 
week's period which has not been attempted previously. 14 refs., 7 
figs., 3 tabs. 


27348 (DOE/CE/26608—-T1) Advanced heat pump cycle for 
district heating and cooling systems: First quarterly progress 
report. Radermacher, R. Maryland Univ., College Park, MD 
(United States). Dept. of Mechanical Engineering. Jul 1991. 23p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States); Maryland 
Univ., College Park, MD (United States). DOE Contract FG01- 
91CE26608. Order Number DE91016291. Source: OSTI; NTIS; 
GPO Dep. 

A bread board heat pump was designed and built to test the per- 
formance of a vapor compression heat pump with two stage 
ammonia-water solution circuits. The design was updated based on 
the experience gained with the single stage version of this heat 
pump. A major improvement was obtained by eliminating the recti- 
fier. The new scheme was first investigated by computer simulation 
and then incorporated in the experimental setup. Water balance in 
the high and low temperature circuits is now maintained by bleed- 
ing up to 2.5% of the weak solution flow from one solution circuit to 
the other. The advantages of this scheme are reduced first cost, 
simplified design and control, 20-30% improvement in cooling co- 
efficient of performance and 10-15% increase in cooling capacity 
as compared to the cycle with a rectifier. Coefficients of pertor- 
mance in the range of 0.84 to 1.03 were obtained experimentally 
for a temperature lift of 100-K. The pressure ratios encountered 
were in the range of 7.6 to 9.9, which are 35 to 50% of the pres- 
sure ratio expected for a conventional heat pump. Thus the results 
demonstrate that high temperature lifts can be achieved at pres- 
sure ratios which are less than half as large as for conventional 
systems. The cooling capacities were in the range of 2.79 to 4.21 
kW. 13 refs., 5 figs., 2 tabs. 


27349 (DOE/CH/10383-1) Weatherization Assistance Pro- 
gram monitoring, fiscal year 1987: Final report. Jaffe, L.; 
Shumski, R.; Sulker, C.; Crooke, D. B and M Technological 
Services, Inc., Waltham, MA (United States). Mar 1989. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-88CH10383. Order Number DE91016204. Source: OSTI; 
NTIS; GPO Dep. 

B & M Technological Services, Inc. (B & M), under contract to 
the US Department of Energy (DOE), Chicago Operations Office, 





State and Local Conservation Programs Division (CH/SLCP), moni- 
tored the Fiscal Year 1987 Weatherization Assistance Program in 
three midwestern States. Program monitoring is required by the 
Energy Conservation and Production Act (PL 94-384) and the 
regulations at 10 CFR 440 to ensure effective provision of weather- 
ization assistance to low-income persons. This Final Report 
presents an overview and summary of the work performed by B & 
M, including discussion of the findings of the monitoring team re- 
garding the accomplishments and problem areas observed among 
the subgrantees visited. A total of 24 local agencies were visited in 
the course of the monitoring effort: eight each in Minnesota, 
Illinois, and Michigan. All areas revealed opportunities for improve- 
ment among the subgrantees with assistance from the various 
State Offices. Recommendations to improve subgrantee operations 
were presented in the reports prepared for CH/SLCP on the moni- 
toring in respective States. Some additional recommendations are 
presented at the conclusion of this report. 


27350 (DOE/CH/10383—2) Weatherization Assistance Pro- 
gram monitoring: Final report, fiscal year 1988. Jaffe, L.; 
Krysiak, M.; Nsibirwa, C.; Crooke, D. B and M Technological 
Services, Inc., Waltham, MA (United States). Aug 1990. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-88CH10383. Order Number DE91015395. Source: OSTI; 
NTIS; GPO Dep. 

B & M Technological Services, Inc. (B & M), monitored the Fiscal 
Year 1988 Weatherization Assistance Program in three midwestern 
states. The focus of the monitoring conducted by B & M was on 24 
subgrantees and distributed throughout the states of Wisconsin, In- 
diana, and Ohio. Separate reports on the monitoring completed in 
each state were previously submitted. This Final Report presents 
an overview and summary of the work performed by B & M, includ- 
ing discussion of the monitoring team’s findings regarding the 
accomplishments and problem areas observed among the sub- 
grantees visited. All areas revealed opportunities for improvement 
among the subgrantees with assistance from the various state of- 
fices. Recommendations to improve subgrantee operations were 
presented in the monitoring reports in the respective states. Those 
and some additional recommendations are presented at the con- 
clusion of this report. 2 tabs. 


27351 


(DOE/RL/11659-T1) Energy Edge, Post-Occupancy 
Evaluation Project: The Eastgate Corporate Center Bellevue, 


Washington: [Final report]. Washington Univ., Seattle, WA 
(United States). Center for Planning and Design. Jun 1990. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-89RL11659. Order Number DE91015417. Source: 
OSTI; NTIS; GPO Dep. 

The Workspace Satisfaction Survey measures occupant satisfac- 
tion with the thermal, lighting, acoustical, and air quality aspects of 
the work environment. In addition to ratings of these ambient envi- 
ronmental features, occupants also rate their satisfaction with a 
number of functional and aesthetic features of the office environ- 
ment as well as their satisfaction with specific kinds of workspaces 
(e.g. computer rooms, the lobby, employee lounge, etc.) Each sec- 
tion on ambient conditions includes questions on the frequency 
with which people experience particular kinds of discomforts or 
problems, how much the discomfort bothers them, and how much 
it interferes with their work. Occupants are also asked to identify 
how they cope with discomfort or environmental problems, and to 
what extent these behaviors enable them to achieve more satisfac- 
tory conditions. This report documents the results of this survey of 
the occupants of the Eastgate Corporate Center, Bellevue, Wash- 
ington. 21 figs., 7 tabs. 


27352 (DOE/RL/11659-T2) Energy edge post-occupancy 
evaluation project: The Landmark Office Building, Yalima, 
Washington: [Final report]. Washington Univ., Seattle, WA 
(United States). Center for Planning and Design. Jun 1990. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-89RL11659. Order Number DE91015418. Source: 
OSTI; NTIS; GPO Dep. 

The Landmark Office Building Survey for the Energy Edge Post- 
Occupancy Project was administered to thirty of the building occu- 
pants. Eighteen respondents answered the questions which rated 
building features in the areas of (1) thermal factors; (2) air quality; 
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(3) lighting: (4) acoustics; and, (5) overall workspace satisfaction. 
In addition to rating these ambient environmental features, these 
respondents also rated their satisfaction of various functional and 
aesthetic features and specific kinds of workplaces. Data was also 
collected on health characteristics and occupational demographics 
of the respondents. No analysis is made of the survey findings 
which are reported in graphic and tabular format. 20 figs., 8 tabs. 


27353 (DOE/RL/11659-T3) Energy Edge Post-Occupancy 
Evaluation Project: The Dubal/Beck Office Building Portland, 
Oregon: [Final report]. Washington Univ., Seattle, WA (United 
States). Center for Planning and Design. Jun 1990. 53p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-89RL11659. Order Number DE91015419. Source: OSTI; 
NTIS; GPO Dep. 

The Workspace Satisfaction Survey measures occupant satisfac- 
tion with the thermal, lighting, acoustical, and air quality aspects of 
the work environment. In addition, to ratings of these ambient envi- 
ronmental features, occupants also rate their satisfaction with a 
number of functional aesthetic features of the office environment as 
well as their satisfaction with specific kinds of workspaces (e.g., 
computer rooms, the lobby, employee lounge, etc.) Each section on 
ambient conditions includes questions on the frequency with which 
people experience particular kinds of discomforts or problems, how 
much the discomfort bothers them, and how much it interferes with 
their work. Occupants are also asked to identify how they cope with 
discomfort or environmental problems, and to what extent these be- 
haviors enable them to achieve more satisfactory conditions. This 
report documents the results of this survey of the occupants of the 
Dubal/Beck Office building, Portland, Oregon. 21 figs., 8 tabs. 


27354 (DOE/RL/11659-T4) Energy edge post-occupancy 
evaluation project: the Hollywood Office Building, Portland, 
Oregon: [Final report]. Washington Univ., Seattle, WA (United 
States). Center for Planning and Design. Jun 1990. 40p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC06-89RL11659. Order Number DE91015420. Source: OSTI; 
NTIS; GPO Dep. 

The Hollywood Office Park Building Survey for the Energy Post- 
Occupancy Project was administered to nine building occupants. 
The nine respondents answered the questions which rated building 
features in the areas of (1) thermal factors; (2) air quality; (3) light- 
ing; (4) acoustics; and, (5) overall workspace satisfaction. In 
addition to rating these ambient environmental features, these re- 
spondents also rated their satisfaction of various functional and 
aesthetic features and specific kinds of workspaces. Data was also 
collected on heath characteristics and occupational demographics 
of the respondents. No analysis is made of the survey findings 
which are reported in graphic format. 15 figs. (BN) 


27355 (DOE/RL/11659-T5) Energy Edge Post-Occupancy 
Evaluation Project: The Eugene Water and Electric Board 
Building (EWEB) Eugene, Oregon: [Final report]. Washington 
Univ., Seattle, WA (United States). Center for Planning and De- 
sign. Jun 1990. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-89RL11659. Order Number 
DE91015421. Source: OSTI; NTIS; GPO Dep. 

The Workspace Satisfaction Survey measures occupant satisfac- 
tion with the thermal, lighting, acoustical, and air quality aspects of 
the work environment. In addition to ratings of these ambient envi- 
ronmental features, occupants also rate their satisfaction with a 
number of functional and aesthetic features of the office environ- 
ment as well as their satisfaction with specific kinds of workspaces 
(e.g., computer rooms, the lobby, employee lounge, etc.) Each 
section on ambient conditions includes questions on the frequency 
with which people experience particular kinds of discomforts or 
problems, how much the discomfort bothers them, and how much 
it interferes with their work. Occupants are also asked to identify 
how they cope with discomfort or environmental problems, and to 
what extent these behaviors enable them to achieve more satisfac- 
tory conditions. Results of this survey of occupants of the four 
story Eugene Water & Electric Boards (EWEB) main office building 
on the banks of the Wilamette River in Eugene, Oregon are the 
subject of this report. 
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27356 (DOE/RL/11659-T6) Energy Edge Post-Occupancy 
Evaluation Project: The Emerald People’s Utility District Build- 
ing (EPUD) Eugene, Oregon: [Final report]. Washington Univ., 
Seattle, WA (United States). Center for Planning and Design. Jun 
1990. 32p. Sponsored by USDOE. Washington, DC (United 
States) DOE Contract AC06-89RL11659. Order Number 
DE91015422. Source: OSTI: NTIS: GPO Dep. 

The Workspace Satisfaction Survey measures occupant satisfac- 
tion with the thermal, lighting, acoustical, and air quality aspects of 
the work environment. In addition to ratings of these ambient envi- 
ronmental features, occupants also rate their satisfaction with a 
number of functional and aesthetic features of the office environ- 
ment as well as their satisfaction with specific kinds of workspaces 
(e.g., computer rooms, the lobby, employee lounge, etc.). Each 
section on ambient conditions includes questions on the frequency 
with which people experience particular kinds of discomforts or 
problems, how much the discomfort bothers them, and how much 
it interferes with their work. Occupants are also asked to identify 
how they cope with discomfort or environmental problems, and to 
what extent these behaviors enable them to achieve more satisfac- 
tory conditions. This report documents the results of this survey of 
the occupants of the Emerald People’s Utility District office building 
in Eugene, Oregon. 


27357 (ETDE-mf-1515249) Passive use of solar energy - a 
manual. Koblin, W.; Krueger, E.; Schuh, U. Bundesministerium 
fuer Raumordnung, Bauwesen und Staedtebau, Bonn (Germany). 
May 1990 248p. (in German). Order Number DE91515249. 
Source: OSTI; NTIS (US Sales Only). 

Reprint of Bau und Wohnforschung’ No. 04.097, 1984. 

For a long time the contribution of solar energy to heating of 
buildings and therefore energy conservation was not much taken 
into account when planning a building. This book tries to explain in 
a simple and clear way the thermal processes which take place in 
a building. Furthermore different techniques of passive use of solar 
energy in the housing sector are described (solar windows, at- 
tached greenhouses, solar walls, air-cooled collectors, solar water 
roofs, water-cooled collectors). Moreover, additional systems for 
the passive use of solar energy are presented: thermal storage, air 
circulation systems, heat recovery systems, temporary thermal in- 
sulation, reflectors, shading systems. Finally, rules are given which 
according to the current state of knowledge have to be taken into 
consideration when planning a solar-heated building. Furthermore, 
the available data and methods are given which enable the reader 
to determine on his own the solar heating contribution for his build- 
ing project. (BWI). 


27358 (LBL-29209) A review of existing commercial en- 
ergy use intensity and load-shape studies. Akbari, H.; Turiel, |.; 
Eto, J.; Heinemeier, K.; Lebot, B.; Rainer, L. Lawrence Berkeley 
Lab., CA (United States). Aug 1990. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-900833-—17: ACEEE summer study on energy efficiency in 
buildings, Pacific Grove, CA (United States), 26 Aug - 1 sep 1990). 
Order Number DE91016431. Source: OSTI; NTIS; GPO Dep. 

This paper reviews and compares existing studies of energy use 
intensities (EUls) and load shapes (LSs) in the commercial sector, 
focusing on studies that used California data. Our review of EUI 
studies found fairly good agreement on electric lighting and cooling 
EUls. Other EUls, notably electric miscellaneous in offices, retail, 
and food stores; electric refrigeration in restaurants and ware- 
houses; electric cooking in restaurants; and electric water heating 
and ventilation for all types of premises exhibited the largest varia- 
tions. The major variations in gas EUls were found in restaurants 
(all end uses) and food stores (cooking and water heating). Our re- 
view of LS studies, which included existing LSs in use by Southern 
California Edison (SCE) Company, the California Energy Commis- 
sion (CEC), and a Lawrence Berkeley Laboratory (LBL) study, 
uncovered two significant features of existing LS estimates. First, 
LSs were generally not consistent between studies (e.g., SCE and 
CEC had different load shapes for the same end use in the same 
type of premises), but these differences could often be related to 
differences in assumptions for operating hours. Second, for a given 
type of premise, LSs were often identical for each month and for 
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peak and standard-days. suggesting that. according to some stud- 
ies, these end uses were not affected by seasonal or climatic 
influences. 21 refs., 6 figs., 1 tab. 


27359 (LBL-30180) Thermally efficient compact fluores- 
cent fixture systems. Siminovitch, M.J.: Rubinstein. F.M.: Packer, 
M. Lawrence Berkeley Lab., CA (United States). Apr 1991. 10p. 
Sponsored by USDOE. Washington. DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9104285-1: IEA/ENEL confer- 
ence on advanced technologies for electric demand-side 
management, Sorrento (Italy), 2-5 Apr 1991). Order Number 
DE91016261. Source: OSTI; NTIS; GPO Dep. 

Compact fluorescent lamps that can be inserted into conven- 
tional light fixtures are rapidly gaining acceptance as both a viable 
retrofit and new design approach to reducing lighting loads. Ideally, 
the compact fluorescent lamp should have the same light output as 
the incandescent lamp it replaces, but overheating inside typically 
small enclosed fixtures can reduce lumen output and hence lighting 
fixture efficiency by 15 to 20 percent. Fortunately, simple fixture 
modifications can erase this efficiency penalty, so that the full effi- 
ciency benefit of replacing incandescent lamps with fluorescent 
lamps can be realized. The paper describes such modifications and 
presents experimental data documenting the potential efficiency en- 
hancement associated with thermal control systems. 4 refs., 7 figs. 


27360 (LBL-30613) A complex multitasked data acquisition 
and control system for measuring window thermal efficiency, 
or how TSX+ saved our project when it outgrew RT-11. Yazda- 
nian, M.; Michelson, J.R.; Kelley, GO. Lawrence Berkeley Lab., 
CA (United States). May 1991. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9105198—2: Digital Equipment Computer Users Society 
(DECUS) meeting, Atlanta, GA (United States), May 1991). Order 
Number DE91016253. Source: OSTI; NTIS; GPO Dep. 

The Mobile Window Thermal Test facility (MoWiTT) predicts the 
energy efficiency of windows by continuously measuring the net 
heat transfer into and out of two room-sized calorimeters. The sys- 
tem consists of a data acquisition/control unit which communicates 
through a General Purpose Interface bus (GPIB IEEE-488) with an 
LSI-11/23 computer. We wrote the software in FORTRAN 77 and 
run it under TSX+ using detached jobs, the message facility, and 
shared run time systems to execute nine 64KB jobs which simulta- 
neously take data and store it on disk. We arbitrate the access to a 
single scanner on the GPIB by running a SERVER task which acts 
as virtual machine to serialize the requests. We control and moni- 
tor the system remotely and run a number of interactive jobs 
without interfering with the data collection tasks. We cover a de- 
scription of the hardware; the software requirements, including the 
libraries to contro! the data collection and drive the hardware: the 
system architecture, including a block diagram; design considera- 
tions to meet real-world requirements; and the problems we 
discovered along the way and the solutions we found either to cor- 
rect or bypass them. 6 figs. 


27361 (ORNL/CON-295) Builder's foundation handbook. 
Carmody, J. (Minnesota Univ., St. Paul, MN (United States). Under- 
ground Space Center); Christian, J.; Labs, K. Oak Ridge National 
Lab., TN (United States). May 1991. 122p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91016821. Source: OSTI; NTIS; GPO Dep. 

This handbook contains a worksheet for selecting insulation lev- 
els based on specific building construction, climate, HVAC 
equipment, insulation cost, and other economic considerations. The 
worksheet permits optimization of foundation insulation levels for 
new or retrofit applications. Construction details representing good 
practices for the design and installation of energy efficient base- 
ment, crawl space, and slab-n-grade foundations are the focal 
point of the handbook. The construction details are keyed to lists of 
critical design information useful for specifying structural integrity; 
thermal and vapor control; subsurface drainage; waterproofing; and 
mold, mildew, odor, decay, termite, and radon control strategies. 
Another useful feature are checklist chapter summaries covering 
major design considerations for each foundation type—basement, 
crawl space, and slab-on-grade. These checklist summaries are 
useful during design and construction inspection. The information in 
this handbook is drawn heavily from the first foundation handbook 





from the DOE/ORNL Building Envelope Systems and Materials 
Program, the Building Foundation Design Handbook (Labs et al., 
1988), which is an extensive technical reference manual. This book 
presents “what to do in foundation design” in an inviting, concise 
format. This handbook is intended to serve the needs of active 
home builders; however, the information is pertinent to anyone in- 
volved in foundation design and construction decisions including 
homeowners, architects, and engineers. 17 refs., 49 figs., 18 tabs. 


27362 (PNL—7590-Vol.2) End-Use Load and Consumer 
Assessment Program: Characterizing residential thermal per- 
formance from high resolution end-use data: Volume 2, 
Analysis. Miller, N.E.; Williamson, M.A.; Bailey, S.A.; Pratt, R.G.; 
Stokes, G.M.; Sandusky, W.F.; Pearson, E.W.; Roberts, J.S. Pa- 
cific Northwest Lab., Richland, WA (United States). Jun 1991. 
247p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE91015809. 
Source: OSTI; NTIS; GPO Dep. 

This document is part of a two-volume set describing a series of 
thermal analyses of the residential buildings monitored under the 
End-Use Load and Consumer Assessment Program. Volume 1 de- 
scribes in detail the thermal analysis methodology employed. 
Volume 2 presents the results of applying the methodology in a se- 
ries of four distinct analyses: (1) an analysis of the first monitored 
heating season, 1985-1986; (2) an analysis of the second moni- 
tored heating season, (3) a comparison of first- and second-year 
analyses showing changes in residential consumption with changes 
in weather and evaluating the ability of the analytical technique to 
discriminate those changes; and (4) a continuation of the previous 
analyses evaluating the effects of foundation type and heating sys- 
tem type on the results. 


27363 (PNL-7712) Adoption, implementation and enforce- 
ment of commercial building energy codes in New Mexico and 
Arizona. Callaway, J.W.; Thurman, A.G.; Shankle, D.L. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1991. 66p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91014828. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) is considering ways to en- 
courage states to adopt energy efficiency standards for residential 
and commercial buildings in the private sector. Such standards are 
now mandatory for federal buildings, and for private buildings in 34 
states; in the remaining 16 states, the standards serve as guide- 
lines for voluntary compliance. In this study for DOE, Pacific 
Northwest Laboratory (PNL) assessed the process by which 
energy codes for commercial buildings were adopted and imple- 
mented in Arizona and New Mexico. Information was gathered 
primarily through a series of interviews with state officials, city 
building officials, architects and engineers, builders, and staff from 
utilities in the two states. Until other state processes are studied, 
the extent of the similarities and dissimilarities to the situation in 
New Mexico and Arizona are unknown. A more extensive study 
may show that at least some elements of the two state’s experi- 
ence have been paralleled in other parts of the country. General 
strategies to encourage the adoption of energy codes, assist imple- 
mentation, and support enforcement were developed based on the 
research from Arizona and New Mexico and are presented in this 
report. 6 refs., 4 figs. 


27364 (SERI/TP—254-4098A) DSM pocket guidebook: Vol- 
ume 1: Residential technologies. USDOE Western Area Power 
Administration, Golden, CO (United States); Solar Energy Re- 
search Inst., Golden, CO (United States). Apr 1991. 130p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093 ;AI65-90WA07253. Order Number 
DE91002153. Source: OSTI; NTIS; GPO Dep. 

It has been estimated that if electricity were used more efficiently 
with commercially available end-use technologies, 24%—44% of the 
nation’s current demand for electricity could be eliminated. Almost 
all major electric utilities in the west are investigated such demand- 
side management (DSM) opportunities. In some service territories, 
for example, improved efficiency could soon produce as much 
power as that from new coal-fired plants and produce it at a lower 
cost. Even utilities that currently have excess capacity are finding 
that DSM offers an opportunity to build efficient end-use stock to 
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help them meet their future load shape objectives. Utility DSM pro- 
grams typically consist of several measures designed to modify the 
utility's load shape (for example, innovative rate structures, direct 
utility control of loads, promotion of energy-efficient technologies, 
and customer education). The coordinated implementation of such 
measures requires planning, analysis of options, engineering, mar- 
keting, monitoring, and other coordination activities. This guidebook 
addresses one facet of an overall DSM program: selection of end- 
use technologies within the electrical utilities. This guidebook is 
intended to be a quick reference source both for utility field repre- 
sentatives in their customer interactions and for utility planners in 
the early stages of developing a DSM program. Finally, this guide- 
book is directed primarily at smali municipal utilities and rural 
electric cooperatives within the Western Area Power Administration 
(Western) service area. 


27365 (SERI/TP—254-4098B) DSM pocket guidebook: Vol- 
ume 2: Commerical technologies. Solar Energy Research Inst., 
Golden, CO (United States); USDOE Western Area Power Admin- 
istration, Golden, CO (United States). Apr 1991. 128p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093_ ;AI65-90WA07253. Order Number DE91002154. 
Source: OSTI; NTIS; GPO Dep. 

It has been estimated that if electricity were used more efficiently 
with commercially available end-use technologies, 24%—44% of the 
nation’s current demand for electricity could be eliminated. Almost 
all major electric utilities in the west are investigating such 
demand-side management (DSM) opportunities. In some service 
territories, for example, improved efficiency could soon produce as 
much power as that from new coal-fired plants and produce it at a 
lower cost. Even utilities that currently have excess capacity are 
finding that DSM offers an opportunity to build efficient end-use 
stock to help them meet their future load shape objectives. Utility 
DSM programs typically consist of several measures designed to 
modify the utility's load shape (for example, innovative rate struc- 
tures, direct utility control of loads, promotion of energy-efficient 
technologies, and customer education). The coordinated implemen- 
tation of such measures requires planning, analysis of options, 
engineering, marketing, monitoring, and other coordination activi- 
ties. This guidebook addresses one facet of an overall DSM 
program: selection of end-use technologies within the electrical 
utilities. This guidebook is intended to be a quick reference source 
both for utility field representatives in their customer interactions 
and for utility planners in the early stages of developing a DSM 
program. Finally, this guidebook is directed primarily at small mu- 
nicipal utilities and rural electric cooperatives within the Western 
Area Power Administration (Western) service area. 


27366 (TVA/WR/WQ-91/2) General design, construction, 
and operation guidelines: Constructed wetlands wastewater 
treatment systems for small users including individual resi- 
dences. Steiner, G.R.; Watson, J.T.; Choate, K.D. Tennessee 
Valley Authority, Chattanooga, TN (United States). River Basin 
Operations/Water Resources. Mar 1991. 28p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE91015968. Source: OSTI; NTIS. 

A constructed wetlands system (CW) treats wastewater through 
natural water quality improvement processes (physical, chemical 
and biological) that occur in natural wetlands. Proper design, con- 
struction and operation of a CW optimize the processes. Treatment 
by CW can be effective, reliable, simple and relatively inexpensive 
as compared to conventional systems. CW systems can be built for 
wide flow ranges, including sources having relatively small flows 
(e.g., individual homes, small businesses and schools). A CW is an 
alternative for a small system where conventional on-site methods 
are ineffective due to poor site conditions (e.g., low soil percolation, 
shallow soils, high groundwater table, Karst topography). 4 figs. 


27367 High efficacy electrodeless high intensity discharge 
lamp exhibiting easy starting. To General Electric Co. (USA). 12 
Apr 1991. Filed date 12 Oct 1989. Canada Patent patent applica- 
tion 2000521. 19p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A particular combination of fill materials in the arc tube of an 
electrodeless metal halide arc lamp is used to provide white color 
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lamp emission at improved efficacy and color rendition, accompa- 
nied by reliable starting in a room temperature environment. More 
particularly, this improved lamp features a light transmissive arc 
tube containing a mercury-free fill comprising sodium iodide or a 
mixture of sodium iodide and cerium halide, along with either kryp- 
ton gas or argon gas in the proper weight proportion to generate 
white color lamp emission at an efficacy of 200 lumens per watt or 
greater and accompanied by color rendering indices of at least 50. 
The white color temperature of the improved lamp extends from ca 
3,000°K up to ca 5,000°K so that such lamps are suitable for gen- 
eral illumination purposes. Useful cerium halides in the sodium 
iodide/cerium halide mixture employed as the lamp fill can be se- 
lected from the group consisting of chlorides and iodides, including 
mixtures thereof. The weight proportion of cerium halide is main- 
tained no greater than the weight proportion of sodium iodide in 
the fill, in order to provide the aforementioned characteristics, with 
a reservoir of these fill materials in the arc tube being desirable to 
compensate for any loss of the individual constituents during lamp 
operation. The improvement in starting is attributable to maintaining 
controlled proportions of krypton gas or argon gas in the lamp fill. 
The amount of krypton or argon employed in the arc tube fill to 
achieve such a starting performance must be sufficient to provide a 
partial pressure in the range of ca 100-500 torr at room tempera- 
ture. 2 figs. 


3202 Transportation 
Refer also to citation(s) 27456, 28095, 28875, 29554, 29562 


27368 (ANL/CP-—72217) Maglev system concept using 20-K 
high-temperature superconductors and hyperconductors. Hull, 
J.R.; He, Jianliang. Argonne National Lab., IL (United States). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-910801-11: 26. 
intersociety energy conversion engineering (IECE) conference, 
Boston, MA (United States), 3-9 Aug 1991). Order Number 
DE91015714. Source: OSTI; NTIS: GPO Dep. 

A magnetically levitated high-speed ground transportation con- 
cept is proposed that uses high-temperature superconductors or 
hyperconductors, cooled by liquid hydrogen at 20 K, to provide lev- 
itation. An on-board hydrogen-powered turbine/generator provides 
electricity for propulsion by linear induction motors. The liquid hy- 
drogen is used to cool the superconductors and the windings of the 
generator and motors before combusting in the turbine. The princi- 
pal advantage of this system is the potential to greatly reduce the 
cost of the guideway, which is completely passive. 22 refs., 5 figs. 


27369 


(ANLU/CP-72703) Significant factors in rail freight 
accidents: A statistical analysis of predictive and severity in- 
dices in the FRA accident/incident data base. Lee, Tze-San; 
Saricks, C.L. Argonne National Lab., IL (United States). [1991]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract W-31109-ENG-38. (CONF-9106246—-1: 1991 hazardous 
materials management (HAZMAT) transport, Evanston, IL (United 
States), 17 Jun 1991). Order Number DE91015540. Source: OST]; 
NTIS; GPO Dep 

The Federal Railroad Association maintains a file of carrier- 
reported accidents and incidents that meet threshold criteria for 
damage cost and/or casualties. Using a five year period from this 
data base, an investigation was conducted into the relationship be- 
tween quantifiable risk factors and accident frequency and severity. 
Specific objectives were to identify key variables in accidents, for- 
mulate a model to predict future accidents, and assess the relative 
importance of these variables from the perspective of routing and 
shipping decision making. The temporal factors YEAR and MONTH 
were found to be significant predictors of risk; accident severity 
was greatest for accidents caused by track and roadbed defects. 
Train speed was an indicator of accident severity; track class and 
training tonnage were inversely proportional to accident severity. 
Investigation of the data base is continuing, with a final report ex- 
pected by late summer. 15 refs., 1 fig., 10 tabs. 


27370 (LA-12178-MS) AUTOBUS: System for analysis and 


administration of deficits in public transportation buses: Sys- 
tem manual. Fonseca, M.G. Los Alamos National Lab., NM 
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(United States). Aug 1991. 179p. (In English, Spanish). Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE91015984. Source: OSTI; NTIS; 
GPO Dep. 

The System for Analysis and Administration of Deficits in Buses 
allows the evaluation of the profitability in public transportation and 
the calculation of operational deficits under different input prices, 
incentives, and fares. The system is sensitive to the route charac- 
teristics and is able to carry out analyses at a national level for a 
group of routes or simply for one route. Another characteristic is 
the utilization of policy variables for the definition of alternatives for 
financing public transportation and the existence of a module for 
the calculation or administration of deficits for each bus owner. The 
final results of the system show the costs of operation under 
conditions of preferential prices as well as market prices. This in- 
formation can be used for calculating the indirect subsides that the 
bus owners might receive through preferential prices for the inputs. 
The system also estimates income, secured returns, and deficits 
for each route and group of routes. The methodology is especially 
appropriate for those countries that do not have routine procedures 
for collecting information on the costs of operation. The AUTOBUS 
system was developed for an IBM-PC computer using FRAME- 
WORK Ill and dBase Ill software. The report is written in English 
and in Spanish. The Spanish version contains the complete com- 
puter programs and six appendices not included in the English 
translations of the report. 13 figs., 6 tabs. 


27371 (NAL-SP-12) Proceedings of the 5th and 6th sympo- 
siums on boundary-layer transition and its control. National 
Aerospace Lab., Chofu, Tokyo (Japan). Oct 1990. 58p. (In Japan- 
ese). Order Number DE91522948. Source: OSTI; NTIS (US Sales 
Only). 

Presented papers of the 5th and 6th symposiums on boundary- 
layer transition and its control are included which were opened in 
National Aerospace Laboratory (NAL), Tokyo in June 1989 and 
Jan. 1990. Seven following papers of the 5th symposium are in- 
cluded: Pattern search in turbulent field, Study on CFD in Ship 
Research Institute, Japan, Three-dimensional boundary-layer 
transition on an inclined cylinder, Formation process of three- 
dimensional turbulence, Air resistance of the Shinkansen trains and 
others. Nine following papers of the 6th symposium are included: 
Experimental study of laminar-turbulent transition in boundary-layer 
on a flat plate with hydrogen bubble method, Application of resis- 
tance reduction technology to flow in pipes, Numerical calculation 
of transition in Stuttgart University, Experiments on boundary-layer 
transition of reciprocating oscillatory flow in slowing down phase, 
Structure of vortex street in wake of a cylinder, Control of super- 
sonic turbulent mixing, Numerical simulation for transition of 
laminar flow and others 


27372 (NAL-TR-1071) Wind tunnel test of propeller work- 
ing in a low reynolds number range. Takazawa, K. (National 
Aerospace Laboratory, Tokyo (Japan)); Hashidate, M.; Nonaka, O. 
National Aerospace Lab., Chofu, Tokyo (Japan). Jun 1990. 36p. (in 
Japanese). Order Number DE91522970. Source: OSTI; NTIS (US 
Sales Only). 

In order to investigate the optimum design and the performance 
prediction method of a propeller, whose representative Reynolds 
number is from 1 to 2 * 10 °, the design was executed on the the- 
ory by Adkins and Liebeck and the propeller was tested in a wind 
tunnel. The test results, after removing the wind tunnel interference 
effects, were compared with the predictions based on the theory, 
and the computer program developed for the design and predic- 
tions was evaluated. Thrust predictions showed very good 
coincidence with test results, and torque predictions showed fairly 
good coincidence. The difference between the theoretical predic- 
tions and experimental values were thought to be attributable to 
the shrinkage of the drag bucket in propeller sections, compared 
with the tow dimensional airfoil data. As the results, the aerody- 
namic design method of propellers working in a low Reynolds 
number range was established and the computer program was 
confirmed to be very useful. 19 refs., 26 figs.,7 tabs. 


27373 (NAL-TR-1072) Experimental study of a 
three-dimensional swept-back wing with suction laminar-flow- 
control. Ishida, Y. (National Aerospace Laboratory, Tokyo 





(Japan)): Noguchi. M.: Kayaba. S.: Nonaka. O.: Hoshino. H. Na- 
tional Aerospace Lab., Chofu, Tokyo (Japan). Jul 1991. 26p. (In 
Japanese). Order Number DE91522971. Source: OSTI: NTIS (US 
Sales Only). 

In order to investigate the effectiveness of suction laminar-flow- 
control (LFC) of a three-dimensional swept-back wing with suction 
LFC, a wind tunnel test was executed under various test condi- 
tions. The wing model had a hybrid suction surface which 
consisted of a porous surface and a slotted surface from near the 
leading edge to 80 % chord. With laminar flow extended to 90 % 
chord, total drag was measured through adding wake drag and 
equivalent drag for various suction quantities. As the test results, 
application of the optimum suction quantities gave a fairly large 
drag reduction (about 40 %) compared with the no suction case for 
Reynolds number up to 3.6°10°. A suction applied only in the lead- 
ing edge region also gave about 10 % drag reduction. From these 
facts, the suction LFC was verified to be significantly effective for 
the drag reduction. However, further investigation was required, 
since for instance it was observed that. when no suction, the 
porous suction surface generated much earlier transition than the 
solid surface. 19 rets., 24 figs., 3 tabs. 


27374 (ORNL-6672) Highway vehicle MPG and market 
shares report: Model year 1990. Williams, L.S. (Tennessee Univ., 
Knoxville, TN (United States)); Hu, P.S. Oak Ridge National Lab.., 
TN (United States). Apr 1991. 174p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400 
Order Number DE91016824. Source: OSTI; NTIS; GPO Dep. 

This issue of Highway Vehicle MPG and Market Shares Report: 
Model Year 1990 reports the estimated sales-weighted fuel 
economies, sales, market shares, and other vehicle characteristics 
of new automobiles and light trucks. The estimates are made on a 
make and model basis (e.g., Chevrolet is a make and Corsica is a 
model), from model year 1976 to model year 1990. Vehicle sales 
data are used as weighting factors in the sales-weighted estimation 
procedure. Thus, the estimates represent averages of the overall 
new vehicle fleet, reflecting the composition of the fleet. Highlights 
are provided on the trends in the vehicle characteristics from one 
model year to the next. Analyses are also made on fuel economy 
changes to determine what caused the changes. The new automo- 
bile fleet experienced a fuel economy loss of 0.4 mpg from the 
previous model year, dropping to 27.6 mpg.. This is the second 
consecutive decline in the fuel economy of new automobiles since 
model year 1983. The main reason for the fuel economy decline in 
automobiles was that the compact, midsize, and large size classes, 
which together claimed more than 75% of the new automobile mar- 
ket, each experienced fuel economy declines of 0.4 mpg or more. 
In contrast, the new light truck fleet showed an increase of 0.3 
mpg from the previous year to a current mpg of 20.5. The fuel 
economy increase in light trucks was primarily due to the fact that 
the large pickup class, which represents 35.0% of the new 1990 
light truck market experienced a gain of 0.7 mpg in its fuel econ- 
omy. Overall, the sales-weighted fuel economy of the new 
light-duty vehicle fleet (automobiles and light trucks) dropped to 
24.8 mpg in model year 1990, a reduction of 0.2 mpg from model 
year 1989. 9 rets., 29 figs., 55 tabs. 


27375 (ORNL/TM—1 1884) Functional Description for the In- 
tegrated Booking System (IBS). Truett, L.F.; Wheeler, V.V.; Yow, 
T.G.; Stamm, S.E.; Valentine, D.E. Oak Ridge National Lab., TN 
(United States). Jul 1991. 145p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE91015585. Source: OSTI; NTIS; 
GPO Dep. 

The Military Traffic Management Command Directorate of Inter- 
national Traffic (MTIT) tasked the Oak Ridge National Laboratory to 
analyze the requirements for an Integrated Booking System (IBS), 
to design and build a prototype of the system, and to provide docu- 
mentation that would be used in building the target system. This 
Functional Description (FD) follows the guidelines of DOD-STD- 
7935-A, Military Standard: DOD Automated Information Systems 
(AlS) Documentation Standards. It describes the current method- 
ologies for accomplishing the booking mission and defines the 
functional requirements for IBS. The report also discusses general 
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architectural requirements and issues such as security. data ex- 
changes, and system impacts. The ultimate goal of IBS is to 
provide international cargo booking for both unit and nonunit move- 
ments during peacetime and wartime. This FD provides booking 
requirements for the continental United States only. The results of 
the analysis of requirements are that IBS is a feasible system for 
accomplishing MTIT’s cargo management goals. IBS will replace 
aging systems and integrate automated and manual procedures. It 
will provide a single automated system during wartime for viewing 
both unit and nonunit international cargo requests. Good human- 
computer interface design will be incorporated into the system 
during its development. Because of IBS querying capabilities. visi- 
bility of the booking process by MTIT will be enhanced. 2 figs., 2 
tabs 


27376 (SG-91014809) America at the threshold: America’s 
space exploration initiative. Synthesis Group, Arlington, VA 
(United States). 1991. 191p. Source: OSTI; GPO. 

On the 20th anniversary of the first lunar landing mission, Apollo 
11, President Bush outlined a program that would put the United 
States on an aggressive track to return to the Moon to stay, and to 
land humans on Mars. The president's space policy calls for ex- 
panding human presence an activity beyond Earth orbit into the 
Solar System; obtaining scientific, technological and economic 
benefits for the American people; encouraging private sector partic- 
ipation in space; improving the quality of life on the Earth; 
strengthening national security: and promoting international cooper- 
ation in space. The Space Exploration Initiative accomplishes these 
goals. In August 1989, NASA began an extensive review to sum- 
marize the technology and strategies for going back to the Moon 
and on to Mars. To obtain the final objective, major topical activities 
were defined. These activities were incremental capabilities to be 
achieved to fulfill the national space vision. They include: (1) moon 
waypoints [lunar exploration; preparation for mars; habitation; lunar 
based observation; fuels; energy to earth]; (2) asteroids waypoints; 
and (3) mars waypoints. The six national space vision are (1) to 
increase our knowledge of solar system and beyond; (2) to rejuve- 
nate interest in Science and engineering; (3) to refocus the US 
position in world leadership (from military to economic and scien- 
tific); (4) to develop technology with terrestrial application; (5) to 
facilitate further space exploration and commercialization; and, (6) 
to boost the US economy. 126 refs. 


3203 Industrial and Agricultural Processes 


Refer also to citation(s) 25810, 26252, 26260, 26410, 26430, 
26477, 27218, 27243, 27298, 27365, 27366, 27444, 27445, 27653, 
27654, 27656, 28083, 28111, 28122, 28465, 28548, 28626, 29520 


27377 (ANL/OTM-90/1, pp. 53-74) High-temperature vapor 
phase lubrication of ceramics. Klaus, E.E. (Pennsylvania State 
Univ., University Park (USA)); Duda, J.L.; Hsu, C.J. Argonne Na- 
tional Lab., IL (United States). Jan 1991. In DOE-OTM Tribology 
Program quarterly progress report, July-September 1990. 189p. 
Order Number DE91010995. Source: OSTI; NTIS. 

The implementation of high-temperature bearing systems de- 
pends on the development of ceramic materials and the design for 
lubrication. Vapor-delivered lubrication is designed for high temper- 
ature state-of-the-art advanced ceramic materials. The first section 
of this report considers the lubrication of engines which would op- 
erate at high temperatures under steady-state conditions, but must 
traverse through a lower temperature region during the start-up 
and shut-down of the engine. Experiments were conducted to eval- 
uate the behavior of thin condensed films on bearing surfaces with 
particular emphasis on the competitive rates of evaporation vs. 
thermal and oxidative decompositions to form deposit. In the last 
two quarterly reports, wear tests were presented which show 
promising results for the vapor-phase lubrication of steel-on- 
ceramic and steel-on-steel bearings. The second section of this 
report concentrates on elucidating the tribochemistry that accounts 
for the excellent wear characteristics of the vapor lubricated sys- 
tems conducted at 370C. Also, the results of the analysis of the 
products of the wear chemistry which takes place during the four- 
ball wear test conducted with vapor lubrication at 370C are 
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presented. Analysis of static deposit tests conducted at tempera- 
tures of 400 to 700C are also discussed. Comparisons of the 
products found in deposits and products found on and near wear 
scars are similar in nature and these results indicate the important 
tribochemistry that is associated with the different lubricants 


27378 (ANL/OTM-90'1, pp. 75-83) Friction and wear reduc- 
tion in gears. Cheng, H.S. (Northwestern Univ.. Evanston, IL 
(USA)): Wu. S.F. Argonne National Lab., IL (United States). Jan 
1991. In DOE-OTM Tribology Program quarterly progress report, 
July-September 1990. 189p. Order Number DE91010995. Source: 
OSTI: NTIS 

The viscosity and traction measurements of the three boundary 
lubricants developed at NIST are made. The viscosity data from 
the Cannon-Fenske routine viscometer at ambient pressure and 
the traction coefficient curves from the two-disc machine tests dis- 
play essentially the same characteristics for all three boundary 
lubricants. The identical viscosity data were expected for these dif- 
ferent boundary lubricants. But the same traction behavior resulted 
from the fact that the operating conditions are closer to full-film lu- 
brication in which the lubricant viscosity is the controlling factor. In 
order to evaluate the performance of different boundary lubricants, 
boundary lubrication experiments are desired, and in this report 
two such tests are proposed. 


27379 (ANL/OTM-90/1, pp. 9-52) Friction and wear charac- 
teristics of materials. Hsu, S.M. (National Institute of Standards 
and Technology, Gaithersburg, MD (USA)); Perez, J.M.: Deckman, 
D.E.; Gates, R.S.; Pei, P.; Ku. C.S.; Zhang, Y.; Zheng. P. Argonne 
National Lab., IL (United States). Jan 1991. In DOE-OTM Tribology 
Program quarterly progress report. July-September 1990. 189p. 
Order Number DE91010995. Source: OSTI; NTIS. 

Research conducted for the DOE-ECUT Tribology Program at 
the National Institute of Standards and Technology is discussed for 
the period of July 1, 1990 to September 30, 1990. The goal of this 
program is to develop the base technology and explore new 
concepts to improve the efficiency and utilization of tribological sys- 
tems. The research efforts at NIST during this period concentrated 
on three major activities: (1) characterization of additive response 
of base oils, (2) research on the chemical interaction of advanced 
materials and lubricants, and (3) liquid lubricants for heat engines. 
Model compounds are being used to validate findings of the base 
stock constituents study by characterizing additive response of 
base oils and antioxidants. Chemical-interactions between materi- 
als and lubricants were studied using several oxygen or sulfur 
containing additives. Four-ball wear tester modifications to enable 
high temperature evaluations of chemical interactions at tempera- 
tures up to 500C have been completed. High temperature liquid 
lubricant research is focused on evaluations of wear properties of 
the fluids. Differences in formulations attributable to base stock dif- 
ferences were found. 


27380 (ANL/OTM-90/1, pp. 101-136) lon-beam-assisted 
deposition of lubricious compounds. Fenske, G.R. Argonne Na- 
tional Lab., IL (United States). Jan 1991. In DOE-OTM Tribology 
Program quarterly progress report, July-September 1990. 189p. 
Order Number DE91010995. Source: OSTI; NTIS. 

The ANL in-house research activities focus on the application of 
energetic ions to modify the tribological performance of materials 
that have potential for use in advanced transportation systems 
such as the low heat rejection engine. The major focus of the ANL 
program is the development of IBAD processes to improve the 
lubricating properties of surfaces at elevated temperatures. This ef- 
fort involves the development of IBAD facilities and procedures to 
obtain well-adherent lubricious films, wear testing of IBAD treated 
surfaces, and characterization of IBAD films and wear tested sub- 
strates. The section on IBAD Process Characterization describes 
activities to characterize the effect of IBAD processing conditions 
on the texture of IBAD TiN coatings. The section on IBAD Tribolog- 
ical Characterization presents results on wear and friction tests 
performed on IBAD treated surfaces and post-test characterization 
of the worn samples to determine the mechanisms by which the 
samples wear. The section oil IBAD Process Development deals 
with modifications to the IBAD facility to improve its capabilities. 
The section on Lubricated Behavior of IBAD-Treated Surfaces 
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focuses on investigations of the tribological performance of IBAD- 
coated surfaces in the presence of synthetic liquid lubricants. 


27381 (ANL/OTM-90/1. pp. 153-157) Tribological properties 
of HRRS hard coatings. Sproul, W.D.: Cheng. H.S.; Chang. T.P. 
Argonne National Lab., IL (United States). Jan 1991. In DOE-OTM 
Tribology Program quarterly progress report. July-September 1990. 
189p. Order Number DE91010995. Source: OSTI; NTIS. 

The effect of coating thickness on rolling contact fatigue (RCF) 
life was investigated by continued monitoring and recording of mor- 
phological microscopic changes of the contact surfaces. This 
procedure illustrates the spalling initiation phenomenon. The 
propagation behavior permits the quantitative evaluation and estab- 
lishment of fatigue life charts. The results were correlated with the 
analytical model developed by Kim et al. Two series of morphologi- 
cal fatigue tests were conducted with a two disk machine for TiN 
coated rollers as well as uncoated rollers. 


27382 (CONF-910470-, pp. 26, Paper 14) Skagit County Re- 
source Recovery Facility. Ness. W.H. (Howard Needles Tammen 
and Bergendoff, Bellevue, WA (USA)). Association of Energy Engi- 
neers. Atlanta, GA (United States). [1991]. From HVAC and 
building systems congress '91 - lighting efficiency congress '91 - 
cogeneration project development '91 and environmental manage- 
ment congress '91; Anaheim, CA (United States); 23-24 Apr 1991. 
In HVAC and building systems congress ’91: Lighting efficiency 
congress '91; Cogeneration project development '91: Environmen- 
tal management congress '91. Proceedings. 453p. Source: OSTI; 
NTIS. 

This paper addresses how Skagit County in Washington State 
addressed its problem of refuse disposal when faced with dwin- 
dling landfill space, evidence of groundwater contamination from 
existing landfill sites and increasing costs of landfill expansion. The 
solution was to build a resource recovery facility that is capable of 
processing a minimum of 150 tons of refuse per day providing for 
recovery of recyclables and production of electricity from the com- 
bustible refuse. 


27383 (CONF-910470-, pp. 5, Paper 19) Performances 
achieved by cogeneration units in Detroit Edison's service ter- 
ritory. Steen, D. (Detroit Edison Co., MI (USA)). Association of 
Energy Engineers, Atlanta, GA (United States). [1991]. From HVAC 
and building systems congress '91 - lighting efficiency congress '91 
- cogeneration project development '91 and environmental man- 
agement congress '91; Anaheim, CA (United States); 23-24 Apr 
1991. In HVAC and building systems congress ’91; Lighting 
efficiency congress ’91; Cogeneration project development ’91; En- 
vironmental management congress ’91. Proceedings. 4538p. 
Source: OSTI; NTIS. 

This paper is based on metering from actual cogeneration opera- 
tions and reflects both quantitative and qualitative aspects on 
whether or not a cogeneration system is a viable economic alterna- 
tive. Utility customers with cogeneration have stated that both 
utilities and owners need to understand the economics and operat- 
ing characteristics of cogeneration before either makes any future 
major capital investments. Both realize that a customer's economic 
viability is at stake when an inadequate operating and economic 
evaluation is performed. Therefore, Detroit Edison has undertaken 
detailed monitoring of gas turbines and reciprocating engines to 
provide the operating data needed to identify the onsite operating 
performance for each specific customer's application. The monitor- 
ing process identifies the specific amounts of electrical and thermal 
production, fuel consumed, additional maintenance required, equiv- 
alent thermal quantities, and types .and number of equipment 
outages that are actually experienced during the year. The authors 
can provide customers with a realistic idea of what their potential 
operating savings can be when using cogeneration. 


27384 (CONF-910470-, pp. 21, Paper 20) Cogeneration 
technologies to improve global environment. Juhasz, P.C. 
(Juhasz and Associates, Seattle, WA (USA)). Association of En- 
ergy Engineers, Atlanta, GA (United States). [1991]. From HVAC 
and building systems congress '91 - lighting efficiency congress '91 
- cogeneration project development '91 and environmental man- 
agement congress '91; Anaheim, CA (United States); 23-24 Apr 
1991. In HVAC and building systems congress ’91; Lighting 





efficiency congress ‘91: Cogeneration project development '91: En- 
vironmental management congress '91. Proceedings. 453p. 
Source® OSTI: NTIS 

The greenhouse effect and deterioration of the quality of our en- 
vironment can be attributed to extensive use of fuels. Combustion 
in this century released large amounts of carbon dioxide into the 
Earth's environment and the high concentration of COz in the at- 
mosphere is the major contributor to global warming. What are our 
choices to fight global warming? The use of non combustion type 
alternate energy sources such as solar, hydro or nuclear, or save 
energy by conservation, efficiency improvement, and recycling. A 
third method is cogeneration. In cogeneration over 40% of the fuel 
energy. which is normally wasted, can be recaptured and used as 
heat. This cogenerated heat energy is the by-product of cogenera- 
tion, it does not generate additional carbon dioxide. For each MW 
of generated electricity about one MW or 3.412 million BTU equiv- 
alent waste heat energy can be recaptured. without emitting 
additional carbon dioxide. By encouraging the development of co- 
generation in the US, or globally, the emission of carbon dioxide 
from electric power plants could be cut to half, a significant contri- 
bution to reduce global warming. Biomass is a renewable fuel. 
Although biomass combustion produces COz, the regrown biomass 
will absorb the same amount of carbon to build up its body as it 
was released in the combustion. Thus combustion of bio-energy 
sources. in the long run will not contribute to global warming. The 
combination of biomass fuel and cogeneration will even generate 
electricity and thermal energy without producing COz in the system 
at all. The objective of this paper is to analyze how cogeneration 
and the use of biomass fuels can contribute to the reduction of car- 
bon dioxide emission and its effect on our global environment. 


27385 (DOE/CE/40738-T5) High-intensity drying pro- 
cesses: Impulse drying: Yearly report. Orloff, D.|. Institute of 
Paper Science and Technology, Atlanta, GA (United States). Sep 
1990. 55p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FGO02-85CE40738. Order Number 
DE91014200. Source: OSTI; NTIS; GPO Dep. 

Impulse drying is an innovative process for drying paper that 
holds great promise for reducing the energy consumed during the 
manufacture of paper and similar web products. Impulse drying oc- 
curs when a wet paper web passes through a press nip in which 
one of the rolls is heated to a high temperature. A steam layer ad- 
jacent to the heated surface grows and displaces water from the 
sheet in a very efficient manner. The energy required for water re- 
moval is very much less than that required for conventional 
evaporative drying. Hence, it has been projected that wide com- 
mercialization of impulse drying would result in at least a 10% 
industry-wide energy saving. This report covers work completed 
between October, 1988 and September, 1989. During this period, 
pilot press trails demonstrated that newsprint as well as linerboard 
experience delamination. Hence, the major focus of the research 
was the resolution of the delamination problem. In order to docu- 
ment potential process improvements, measurement methods were 
developed to quantify sheet delamination. Using these methods, 
low thermal diffusivity ceramic roll surfaces were shown to extend 
the range of impulse drying operating conditions while avoiding 
sheet delamination. As compared to steel surfaces, ceramics were 
found to provide significantly higher water volume without inducing 
sheet delamination. 46 figs., 4 tabs. 


27386 (DOE/ID/12790—1) Process integration study Kraft 
and Magnefite pulp and paper mill: Phase 1 final report. 
Linnhoff March, Inc., Leesburg, VA (United States). Dec 1989. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC07-881D12790. Order Number DE91013558. Source: 
OSTI; NTIS; GPO Dep. 

The James River Camas mill produces 500,000 tons/year of 
paper from an integrated operation comprising both Kraft and Mag- 
nefite pulping. bleaching, recovery and paper machines. In addition 
to liquor recovery boilers the mill burns hog fuel and gas to supple- 
ment steam requirements. Electrical power demands on the site 
are met by a combination of on site back pressure turbines and 
purchased power. The mill was studied by the pinch analysis 
method and revealed scope to reduce thermal energy requirements 
by 12% on the Nos. 15, 16 and 20 paper machines and 7% in the 
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cross pinch heat transfer in the existing mill configuration. These 
savings are equivalent to approximately 73 MBtu/hr in process 
steam. or 6.2% of total energy use. Pinch techniques reveal addi- 
tional potential to save between 11-16 MBtu/hr in steam by 
appropriate process change. principally to black liquor concentrator 
and evaporator configuration. More significantly. about 36 MBtu/hr 
steam savings could be achieved by vapor compression heat 
pumping at the expense of about 1.3 MW electrical power. This 
amounts to 2.5% of total energy use. To realize these savings ap- 
propriate heat recovery networks are required downstream of the 
modified process equipment. Further scope was identified but not 
quantified on the remaining paper machines both to make heat 
savings and to integrate gas turbine power generation. Projects 
were identified to save up to 38 MBtu/hr of steam by process inte- 
gration (i.e. 2.7% of total energy use). With appropriate process 
changes to concentrator configuration this saving can be increased 
by 9 MBtu/hr. Alternatively, vapor compression heat pumping can 
achieve 16 MBtu/hr in additional steam savings (1.8% of total en- 
ergy use). 30 figs.. 1 tab. 


27387 (DOE/ID/12790—2) New industrial heat pump applica- 
tions to fructose production: Phase 1 final report. Linnhoff 
March, Inc., Leesburg. VA (United States). Apr 1990. 52p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC07-881D12790. Order Number DE91013559. Source: OSTI: 
NTIS; GPO Dep. 

An energy cost reduction study of the American Fructose De- 
catur,inc. High Fructose Corn Syrup process has been completed. 
The objective was to find cost effective energy cost reduction pro- 
jects and to develop a coherent strategy for realizing the savings. 
There are many possible options for reducing energy cost. To facil- 
itate a fair comparison of the options, Pinch Technology was used 
to identify appropriate heat recovery, heat pumping and cogenera- 
tion options. Of particular interest were the opportunities for 
utilizing heat pumps, for energy cost reduction or other profit in- 
creasing uses. Therefore, where a heat pumping scheme was 
identified, its merits relative to other potential projects was carefully 
evaluated to ensure that the heat pump was technically and eco- 
nomically sound. It is felt that the results obtained in this study are 
applicable to other wet corn milling sites which include a refinery 
section, due to the similarity of processes throughout the industry. 
This study and others indicate that reductions in thermal energy 
consumption of 15-25% can be expected through increased heat 
recovery. Also, the use of MVR and thermocompression evapora- 
tors is appropriate and additional economically viable opportunities 
exist for using industrial heat pumps to increase even further the 
level of energy cost reduction achievabie. 17 figs., 4 tabs. 


27388 (DOE/ID/12790—4) New industrial heat pump applica- 
tions to ethanol production: Phase 1 final report. Linnhoff 
March, Inc., Leesburg, VA (United States). Apr 1990. 38p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC07-881D12790. Order Number DE91013561. Source: OSTI; 
NTIS; GPO Dep. 

An energy cost reduction study of the Midwest Grain Products, 
Atchison, Kansas Beverage grade alcohol (from grain) and special- 
ity starch plant has been completed. The objective was to find out 
effective energy cost reduction projects and to develop a coherent 
strategy for realizing the savings. There are many possible options 
for reducing energy cost. To facilitate a fair comparison of the op- 
tions, Pinch Technology was used to identify appropriate heat 
recovery, heat pumping and cogeneration options. Of particular in- 
terest were the opportunities for utilizing heat pumps, for energy 
cost reduction or other profit increasing uses. Therefore, where a 
heat pumping scheme was identified, its merits relative to other po- 
tential projects was carefully evaluated to ensure that the heat 
pump was technically and economically sound. It is felt that the re- 
sults obtained in this study are applicable to other alcohol plants, 
due to the similarity of processes throughout the industry. This 
study and others indicate that reductions in thermal energy con- 
sumption of 10-30% can be expected through increased heat 
recovery. Additional energy cost reductions can be achieved 
through the use of MVR evaporators and other heat pump sys- 
tems. 16 figs., 3 tabs. 
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27389 (DOE/ID'12790—-5) New industrial heat pump applica- 
tions to phosphate fertilizer production: Phase 1 final report. 
Linnhoff-March. Inc.. San Mateo. CA (United States). Jun 1990 
62p. Sponsored by USDOE. Washington. DC (United States). DOE 
Contract FC07-881D12790. Order Number DE91013562. Source: 
OSTI: NTIS: GPO Dep. 

In this study Process Integration techniques based on Pinch 
Technology have been applied to Chevron's fertilizer complex in 
Rock Springs. Wyoming. The objectives of the study were to: iden- 
tify heat pump opportunities and to determine the cost 
effectiveness of heat pumping compared to other process improve- 
ments. Significance of this Work Chevron's fertilizer complex is an 
example of an exothermic process. The sulfuric acid plant pro- 
duces more heat than is needed for the rest of the site. The 
complex has, therefore, no need for a heating utility. The heat cre- 
ated in the sulfuric acid plant is used to produce high pressure 
steam, which is let down through a turbo generator satisfying most 
of the site's electrical needs. This type of process would normally 
not be considered for heat pumping because there is no heating 
utility load to reduce. However, reducing the requirements for ex- 
traction steam will liberate more steam for power generation. Heat 
recovery and heat pumping. therefore, have the unusual effect of 
an increase in electricity production. resulting in a reduction in 
electricity import, rather than a reduction in fuel consumption. Heat 
recovery opportunities show promise at both the sulfuric acid and 
phosphoric acid plants. No economically attractive opportunities 
were found for heat pumps in the process units when they were 
considered individually; however. the study identified that signifi- 
cant energy savings can be achieved by heat integration between 
the sulfuric acid plant and the phosphoric acid plant. 16 figs 


27390 (DOE/ID/12791—1) New industrial heat pump applica- 
tions to a synthetic rubber production, Louisville, Kentucky: 
Phase 1 final report. Litwin Engineers and Constructors, Inc., 
Houston. TX (United States); TENSA Services, Houston, TX 
(United States). Jan 1991. 91p. Sponsored by USDOE, Washing- 
ton. DC (United States). DOE Contract FC07-891D12791. Order 
Number DE91013696. Source: OSTI: NTIS; GPO Dep. 

The site selected for this study is the American Synthetic Rubber 
Corporation's polybutadiene plant in Louisville. Kentucky. The ob- 
jective of this study is to further identify the energy savings potential 
through advanced heat pumps and other energy conservation 
methods developed in the context of pinch technology. The process 
studied involves a solution polymerization of butadiene monomer in 
the presence of toluene, which acts as a solvent. The results indi- 
cate that there is an excellent prospect for heat integration and 
heat pump application. The heat integration option requires an in- 
vestment of about 8900 sq. ft. in additional area. to save about one 
third of the present steam consumption. Two process streams were 
identified for potential heat pump application. One of them is the 
combined overhead vapor stream from the stripping section, com- 
posed of steam and toluene mixture. The other stream is the 
overhead vapor from the concentration section. composed mainly 
of toluene. Economic analysis were performed, both for closed cy- 
cle and semi open cycle heat pumps. The potential for semi-open 
cycle (MVR) hear pumps looks extremely good. 15 figs., 11 tabs. 


27391 (DOE/ID/12861—1) New industrial heat pump applica- 
tions to naphtha splitter and deisobutanizer column: Phase 1 
final report. TENSA Services, Houston, TX (United States): Okla- 
homa Gas and Electric Co., Oklahoma City, OK (United States). 
Nov 1990. 109p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC07-891D12861. Order Number 
DE91013709. Source: OSTI; NTIS: GPO Dep. 

Application of pinch technology to the US industries in an early 
screening study has identified potential for heat pumps in several 
of the industrial sectors. The site selected for this study is 
Kerr-McGee Refining Co. in Wynnewood, Oklahoma and the partic- 
ipating utility is Oklahoma Gas and Electric Co. The objective of 
this study is to further identify the energy savings potential through 
advanced heat pumps and other energy conservation methods 
developed in the context of pinch technology. Three units: hydroc- 
racker, deisobutanizer and splitters were selected for this study. 
Three energy conservation retrofit options as described below, are 
identified with a combined total savings of about $493,930/year in 
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a payback period of 2.2 years. These savings represent from about 
44% reduction of current energy consumption of all the three units 
The hydrocracker does not provide a good opportunity for heat 
pumping: however. it has good potential for heat exchange. The 
heat exchange option calls for increasing the process interchanger 
area in the hydrocracker unit by 3079 ft°. The splitters provide a 
good opportunity for heat pumping. The splitters’ semi-open cycle 
(mechanical vapor recompression) heat pump option compresses 
the overhead vapors of the 100W splitter and condenses it to par- 
tially supply the heat for the #2 splitter reboiler. The second heat 
pump opportunity was identified in the deisobutanizer unit. This 
mechanical vapor recompression heat pump compresses the over- 
head vapors of the deisobutanizer and condenses it to completely 
supply the reboiler duty of the same column. 20 figs., 16 tabs. 


27392 (DOE/ID/12862—1) New industrial heat pump applica- 
tions to textile production: Phase 1 final report. TENSA 
Services, Houston, TX (United States): Duke Power Co., Charlotte, 
NC (United States). Dec 1990. 64p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract FC07-891D12862. Order 
Number DE91013707. Source: OSTI: NTIS: GPO Dep. 

Application of pinch technology to the US industries in an early 
screening study has identified potential for heat pumps in several 
standard processes such as distillation and drying processes. Due 
to lack process information, the previous study was not abie to 
draw any definite conclusion concerning the heat pump application 
potential in textile process. However, the commonly encountered 
drying process in the finishing section of textile plant has been 
shown to create opportunities for heat pump placement. The site 
selected for this study is a textile plant in North Carolina and the 
participating utility is Duke Power Company. The objective of this 
study is to further identify the energy savings potential through 
advanced heat pumps and other energy conservation methods de- 
veloped in the context of pinch technology. The key findings of this 
study are as follows. The previously unrecoverable waste heat 
from the exhaust air can now be reclaimed through a spray type 
air washer and heat pump system. The recommended heat pump 
system recovers heat from the looper exhaust and use it to pre- 
heat the air in the gas tenter. A reduction of 50% of the gas 
consumption in the tenter can be achieved. The removal of lint 
from the exhaust air reduced the potential of air pollution. The col- 
lected lint can be burned in the boiler as a supplemental fuel 
source to reduce the fuel consumption in the plant. With fuel price 
predicted to go up and electricity price remain relatively stable in 
the future, the heat pump system can payback in less than three 
years. 15 figs., 4 tabs. 


27393 (DOE/ID/12862-2) New industrial heat pump applica- 
tions to an integrated thermomechanical pulp and paper mill: 
Phase 1 final report. TENSA Services, Houston. TX (United 
States); Duke Power Co., Charlotte, NC (United States). Jan 1991. 
125p. Sponsored by USDOE. Washington, DC (United States). 
DOE Contract FC07-891D12862. Order Number DE91013708. 
Source: OSTI; NTIS; GPO Dep. 

Application of pinch technology US industries in an early screen- 
ing study done by TENSA Services (DOE/ID/12583-1) identified 
potential for heat pumps in several industrial sectors. Among these, 
processes with large evaporation units were found to be some of 
the most promising sectors for advanced heat pump placement. 
This report summarizes the results of a study for Bowater Incorpo- 
rated, Carolina Division. The units selected for this study are the 
thermo-mechanical pulper (TMP), kraft digester, evaporators, boiler 
feed water (BFW) train and pulp dryer. Based on the present level 
of operation, the following recommendations are made: 1. Install a 
mechanical vapor compression (MVR) heat pump between the 
TMP mill and #3 evaporator. This heat pump will compress the 22 
psig steam from the TMP heat recovery system and use it to re- 
place about 70% of the 60 psig steam required in # evaporator. 
The boiler feed water heat losses (in the low pressure deaerator) 
will be supplied by heat available in the TMR’s zero psig vent 
steam. 2. Study the digester to verify the practicality of installing an 
MVR heat pump which will compress the dirty weapons from the 
cyclone separator. The compressed vapors can be directly injected 
into the digester and thus reduce the 135 psig steam consumption. 
31 figs., 9 tabs. 





27394 (DOE/ID/12882-1-Add.; Development of the arc shat- 
tering concept of energy efficient comminution of hard 
materials: Addendum to final report. Bayless. J.R.: Smith. C.R. 
Pulse Sciences. Inc., Agoura Hills. CA (United States). Feb 1991. 
25p. Sponsored by USDOE. Washington. DC (United States). DOE 
Contract FCO7-891D12882. (PSI-FR-1526-Add.). Order Number 
DE91014291. Source: OSTI: NTIS: GPO Dep. 

This report describes the results of additional efforts to demon- 
strate efficient comminution using the Arc-Shattering technique. 
This report is an Addendum to the Phase 1 Final Report. The 
Statement of Work (SOW) for the additional work is as follows: 
Extend Task 3 efforts to include construction and testing of configu- 
rations simulating continuous operating conditions. Included are: 
(a) a cylindrical configuration featuring an array of electrodes 
extending radially inward from the wall. (b) a funnel-shaped config- 
uration, and ic) a vertical cylindrical configuration featuring 
countercurrent flow (ore from the top and water from the bottom to 
wash the fines upward to an exhaust tube). Comminution efficiency 
will be determined and expressed in terms of specific energy and 
Work Index, and optimum efficiency will be sought. Experimental 
variables include electrode and configuration geometry, particle 
size and distribution, percent solids, and electrical pulse energy. 
Task 6 efforts will be extended to include the results of this addi- 
tional research in an addendum to the Phase 1 final report. All 
portions of this SOW were performed for that involving multiple 
electrodes. Based on the results herein, multiple electrode tests did 
not appear to be warranted. 6 figs. 


27395 (DOE/METC—90/6115-Vol.1, pp. 122-129) Bench-scale 
testing of sulfur recovery process. Gangwal, S.K. (Research Tri- 
angle Institute, Research Triangle Park, NC (USA)); McMichael, 
W.J. USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1990. DOE Contract AC21-90MC27224. (CONF- 
900853-Vol.1: 10. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (United 
States), 28-30 Aug 1990). In Proceedings of the tenth annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting. Volume 1. 373p. Order Number DE90009689. Source: 
OSTI; NTIS. 

The objective of this work is to demonstrate on a bench-scale 
the Direct Sulfur Recovery Process (DSRP) for up to 99% or 
higher recovery of sulfur (as elemental sulfur) from regeneration 
off-gases and coal gas produced in integrated gasification com- 
bined cycle (IGCC) power generating systems. The goal of the 
project is to advance the DSRP technology to the point where 
industry is willing to support its further development. This paper re- 
ports the progress of this project. 


27396 (ETDE/JP-mf-—1513221, pp. 437-439) Development of 
a super heat pump energy accumulation system.: Experimen- 
tal manufacture and operation of the system (system 
construction). New Energy Development Organization. Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

As part of development of the super heat pump energy accumu- 
lation system, optimization of system construction and system 
control were investigated. The conceptual design of a 30,000kW 
full-scale plant which would be utilized in various heat systems was 
made and applicability of the system was assessed. For the effec- 
tive use of air conditioning and water supply system in office 
buildings, various heat sources in the existing large-scale buildings 
were examined. In addition some facilities were studied as models 
of conceptual design of the area-wide air conditioning and water 
supply system. The system was conceptually designed providing 
the use for an industrial process heating system which would have 
various loaad patterns. A model of heat recovery from the air was 
made and a subroutine of heat recovery was added to the conve- 
tional simulation program. A novel development simulation 
programning has started to be used for calculation of the load of 
air conditioning by region and facility. 


27397 


(ETDE/JP-mf—1513221, pp. 440-495) Development of 
a@ super heat pump energy accumulation system.: Experimen- 
tal manufacture and operation of the system (elementary 
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technology, construction and operation of a bench pliant and a 
pilot system). New Energy Development Organization. Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development or solar en- 
ergy. fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OSTI: NTIS (US Sales Only) 

For development of the super heat pump energy accumulation 
system. research and development of super high performance 
compression heat pump technology and elementary technology of 
chemical heat storage were conducted. Based on these achieve- 
ments an optimal total system was operated and studied 
Development of an evaporator which could extract heat under the 
ground in a cold area and EHD heat exchanger were carriedout. 
The storage and release system was developed using liquid and 
solid ammonium complex. Operation of a bench plant was con- 
ducted and the data necessary in the study on construction and 
operation of a pilot plant were acquired. Combining the super high 
performance compression heat pump and the chemical heat stor- 
age device. a pilot system was basically designed and its partial 
manufacturing has started. 39 figs.. 18 tabs 


27398 (ETDE/JP-mf-1513221, pp. 496-498) Development of 
a@ super heat pump energy accumulation system.: Study on a 
total system. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy. fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

A super heat pump energy accumulation system has a load lev- 
eling function and an energy saving effect. Surveys on heat 
sources and heat utilization were conducted to assess essential 
conditions of the system. Effectiveness of the system in each of 
model areas was estimated supposing an introdwtion of a 
30.000kW commercial use super heat pump energy accumulation 
system. The effectiveness evaluation program was improved and 
energy effect. economical effect, environmental effect were quanti- 
tated. According to the evaluation of applicability of the system by 
area, size and usage, it was concluded that the effective use of 
city energy by the system would play an important role from a view 
point of environmental security. In further studies the system 
should be evaluated on its cost. 


27399 (ETDE-mf-1515554) Reducing environmental pollu- 
tion by hydrogenation of carbonaceous waste. Final report. 
Loeffler, W.; Mertens-Gottselig. D. Union Rheinische Braunkohlen 
Krattstoff AG, Wesseling/Koeln (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany); Ministerium fuer 
Wirtschaft, Mittelstand und Technologie des Landes Nordrhein- 
Westfalen. Duesseldorf (Germany). Oct 1989 71p. (In German). 
Contract BMFT 01ZH86058:Land NRW 324-8604031. Order Num- 
ber DE91515554. Source: OSTI: NTIS (US Sales Only). 

Solid and liquid organic synthetic waste should be hydrogenated 
and recycled in order to reduce environmental pollution. The high- 
pressure technology must be adapted to the specific problems of 
contaminated waste. This applies to processes (e.g. hydrogenation 
of coal or residue oils) which are carried out in the’sump phase’ 
(suspension of the charge material in so-called mixing oils) or on 
fixed-bed catalysts. In the course of this project, which will include 
construction and operation of a continuous pilot plant, the neces- 
sary data will be acquired for a technical process enabling 
conversion of organic synthetic waste into non-hazardous mixtures 
of hydrocarbons. Compounds of halogen, sulphur, nitrogen and 
oxygen will be decomposed completely. (orig.). 


27400 (GWI-7612) Calculation and optimization of the 
heat-up of charge materials of different geometries in dis- 
continuous batch furnaces. Kremer, H.; Schmitz, G. 
Gaswaerme-Institut e.V., Essen (Germany). 31 Dec 1987. 176p. (in 
German). Order Number DE91523182. Source: OSTI; NTIS (US 
Sales Only). 

A mathematical furnace model is presented which describes the 
heat-up of the charge of a batch furnace. For this purpose, 
Fourier's differential equation was approximated numerically using 
a finite difference method. Radiative heat transfer was described 
by a stirred boiler model. The three-dimensional temperature fields 
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of complex charges. e.g. cubic or hexaedral shapes. were de- 
scribed relatively accurately by this approach. although the flow 
processes inside the furnace chamber were left out of account and 
the convective heat transfer was described by an approximation. 
The mode! was verified on the basis of the author's own measure- 
ments and of data supplied by the Thyssen Stahl AG. which had 
been acquired on one of their hammer furnaces. (orig./HS) 


27401 (Jue+-2415) Two-stage fluidized-bed combustion 
method for the incineration of special wastes. Uhlig. E 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemis- 
che Technologie: Technische Hochschule Aachen (Germany). Dec 
1990. 109p. (In German). Order Number DE91515683. Source: 
OSTI: NTIS (US Sales Only). 

The test results show the functionability of the combination of 
two fluidized-bed methods in one reactor. Even bench-scale, it was 
possible to achieve low pollutant emission values across a broad 
range of combustion conditions. This process allows to feed fuels 
of different consistencies and to control the courses of temperature 
and mixing in the combustion chamber. The results presented are 
but of a demonstrative nature indicating quality and direction for 
further development. Statements on the emissions of an industrial- 
scale fluidized-bed furnace can only by obtained by a large furnace 
made of metal and featuring continuous discharge of solids and a 
rotating bottom fluidized bed. The studies proved the photo- 
emission-based measurement principle to be suitable for detecting 
quantitatively PAHs condensed on waste-gas particles on-line in 
the ng-range. The photo-electrical aerosol sensor of the Gossen 
company (PAS) is suitable for such a PAH verification under labo- 
ratory conditions if the signals of the sensor are calibrated with the 
specific PAH concentrations in the waste gas of the incineration fa- 
cility. (orig./EF) 


27402 (LBL-PUB-3094) Guidelines for Satellite Accumula- 
tion Areas (SAAs): Draft. Lawrence Berkeley Lab., CA (United 
States). Jul 1991. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. Order Number 
DE91016434. Source: OST: NTIS; GPO Dep 

The purpose of this document is to set conditions for establish- 
ing and maintaining areas for the accumulation of hazardous waste 
at LBL. Areas designed for accumulation of these wastes in quanti- 
ties smaller than 100 kg (220 lb) per month of solid waste or 55 
gallons per month of liquid waste are called Satellite Accumulation 
Areas (SAAs). Areas designed for accumulation of wastes in 
greater amounts are called Waste Accumulation Areas (WSSs). 
This document provides guidelines for establishing and maintaining 
an SSA. 8 rets., 3 figs., 2 tabs. 


27403 (SERI/TP—254-4098C) DSM pocket guidebook: Vol- 
ume 3: Agricultural technologies. Solar Energy Research Inst., 
Golden, CO (United States); USDOE Western Area Power Admin- 
istration, Golden, CO (United States). Apr 1991. 87p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093 ;AI65-90WA07253. Order Number DE91002155. 
Source: OSTI; NTIS; GPO Dep. 

It has been estimated that if electricity were used more efficiently 
with commercially available end-use technologies, 24%—44% of the 
nation’s current demand for electricity could be eliminated. Almost 
all major electric utilities in the west are investigating such 
demand-side management (DSM) opportunities. In some service 
territories, for example, improved efficiency could soon produce as 
much power as that from new coal-fired plants and produce it at a 
lower cost. Even utilities that currently have excess capacity are 
finding that DSM offers an opportunity to build efficient end-use 
stock to help them meet their future load shape objectives. Utility 
DSM programs typically consist of several measures designed to 
modify the utility's load shape (for example, innovative rate struc- 
tures, direct utility control of loads, promotion of energy-efficient 
technologies, and customer education). The coordinated implemen- 
tation of such measures requires planning, analysis of options, 
engineering, marketing, monitoring, and other coordination activi- 
ties. This guidebook addresses one facet of an overall DSM 
program: selection of end-use technologies within the electrical 
utilities. This guidebook is intended to be a quick reference source 
both for utility field representatives in their customer interactions 
and for utility planners in the early stages of developing a DSM 
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program. Finally. this guidebook is directed primarily at small mu- 
nicipal utilities and rural electric cooperatives within the Western 
Area Power Administration (Western) service area 


27404 _ ~=—s Silver recovery from spent photographic solutions. 
Kunda. W.: Etsell. T.H. To Univ. of Alberta (Canada)). 12 Apr 1991. 
Filed date 12 Oct 1989. Canada Patent patent application 
2000527. 23p. Source: Micromedia Ltd.. Technical Information 
Centre. 165 Hotel de Ville. Place du Portage. Phase 2. Hull. Que- 
bec. Canada J8X 3X2. Prices: PC $4.00 CAN: MF $2.75 CAN 

A process is disclosed for recovering silver sulfide from a silver- 
containing spent photographic fixer solution. The process is 
particularly suited for treating the fixer solution in a manner which 
enables recycling of the solution, and does not have the inefficien- 
cies and high costs of alternative processes such as electrolysis 
The process comprises introducing hydrosulfide ion into the silver- 
containing spent fixer solution to precipitate silver sulfide. The 
resultant precipitate is isolated from the fixer solution in order to re- 
move silver from the solution. The process is especially suited for 
treating spent solutions which contain thiosulfate. in particular 
sodium or ammonium thiosulfate. The preferred hydrosulfide is ei- 
ther a sodium or ammonium hydrosulfide for precipitating silver in 
the form of silver sulfide. The quantity of hydrosulfide used is in the 
range of greater than 0.5 mole per mole of silver in the fixer solu- 
tion. Experiments are described to illustrate the process of the 
invention. 3 figs., 5 tabs. 
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Refer also to citation(s) 25667, 26408, 26535, 26547, 26787, 
26883, 27214, 27398, 28054 


27405 (DOE/CE/26513-T1) IEA district heating: Summary 
of research activities 1983-1987. Statens Energiverk. Stockholm 
(Sweden). 1988. 69p. Sponsored by USDOE, Washington, DC 
(United States); Organization for Economic Co-Operation and De- 
velopment, 75 - Paris (France). International Energy Agency. DOE 
Contract Gl01-88CE26513. Order Number DE91016100. Source: 
OSTI; NTIS; GPO Dep. 

Ten countries participate in the International Energy Agency 
(IEA). These are Denmark, Federal Republic of Germany, Finland, 
Belgium, Canada, Italy, Netherlands, Norway, Sweden and USA. 
One of the major aims of the IEA’s activities is to reduce the 
vulnerability of member countries to the interruption of imported en- 
ergy supplies, particularly their dependence on oil. For some years 
the IEA have worked on evaluating the possible advantages of dis- 
trict heating. Comprehensive material from governments, utilities, 
research institutes, manufacturers and individuals has been col- 
lected and studies. The initial work undertaken was presented in a 
1983 report, “District Heating and Combined Heat and Power Sys- 
tems”. The ten IEA countries decided to collaborate in a further 
program of assessment and demonstration in specific areas of in- 
terest. The following areas of research were researched during 
1983-1987: development of heat meters; low cost distribution and 
connection systems; heat production including smail size coal-fired 
hot water boilers and combined heat and power plants; low tem- 
perature heat sources; and conversion of building heating systems 
to district heating. 51 refs., 13 figs. 


27406 (DOE/CE/26559-T10) Phase two laboratory testing 
of Direct Freeze ice slurry district cooling: Project final report. 
Winters, P.J. Chicago Bridge and Iron Technical Services Co., 
Plainfield, IL (United States). Apr 1991. 84p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-88CE26559. 
Order Number DE91010647. Source: OSTI; NTIS; GPO Dep. 

This report documents the laboratory development progress of a 
proprietary ice production technology (Direct Freeze) for ice-water 
slurry district cooling systems. The current work builds on a previ- 
ous Phase 1 effort performed for the US Department of Energy 
(DOE). The scope of the current Phase 2 effort was divided into 
two separate areas. The first, lce Slurry Hydraulic Characterization 
Tests, involved the measurement of the hydraulic characteristics of 
an ice-water slurry system over a wide range of conditions with no 
oil present in the system. The second, Ice Slurry Cooling Simula- 
tion Tests, characterized the real-time operation of a Direct Freeze 





district cooling system using a bench scale simulation loop. This 
report documents and analyzes the technical results from these 
Phase 2 tests and also expands on the Phase 1 economic evalua- 
tion. Future studies should identify a replacement for CFC-114 in 
the Direct Freeze process and identify ways to avoid process line 
ice blockages. 24 refs., 19 figs., 5 tabs. 


27407 (DOE/CE/26594-T1) The testing of an in-situ district 
heating and cooling pipe inspection method: Final report. 
Greb, W.J. GPX, Inc.. Zelienople. PA (United States). 16 Nov 
1989. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-89CE26594. Order Number 
DE91015416. Source: OSTI: NTIS: GPO Dep. 

The overall goal of the this project is to develop a fully robotic, 
in-situ. method of inspecting and repairing underground District 
Heating and Cooling pipes and insulation. This project has been 
divided into three phases: Phase One is considered with develop- 
ment of a simple in-situ defect detection method: Phase Two adds 
additional sensors for a more complex robotic defect detection sys- 
tem: and Phase Three adds tools to effect the in-situ repair of both 
pipes and insulation. This paper is concerned with Phase One of 
the project, and describes an infrared camera-based defect detec- 
tion system. A skid is pulled through the pipeline by a calibrated 
cable drive while an infrared camera scans the pipe with a rotating 
mirror. Results are logged with a stripchart recorder. The probe 
was capable of mapping lost insulation, holes, pipe laterals, and in- 
sulation gaps. The maximum speed for the probe was 10 feet/min, 
though more accurate sensors should improve this. 


27408 (ETDE-mf-1515305) Dioxin production in waste 
bunker fires. Kaczmar, B.U. Energie- und Umweltbuero, 
Muenchen (Germany). [1989] 6p. (In German). Order Number 
DE91515305. Source: OSTI; NTIS (US Sales Only). 

The problem of dioxin production in waste bunker fires is gone 
into, i.e. the production of large amounts of brominated dibenzofu- 
ranes from bromium-containing anti-inflammation agents. Different 
types of fires are analyzed with a view to their effects on the com- 
bustible materials. (EF). 


27409 (ORNL/CON-320) Evaluation of the Computerized 
Utilities Monitor and Control System installed at the US Army, 
Europe, 26th Support Group at Heidelberg, Germany. Broders, 
M.A.; McConnell, B.W. Oak Ridge National Lab., TN (United 
States). Jul 1991. 75p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91016052. Source: OSTI; NTIS; GPO Dep. 
Martin Marietta is evaluating the Computerized Utilities Monitor 
and Control System (CUMACS/EMCS) installed at the Headquar- 
ters, USAREUR, 26th Support Group in Heidelberg, Germany. This 
evaluation relies upon existing data and information to take an in- 
depth look at the overall performance and effectiveness of the 
CUMACS/EMCS to determine if its achieving its operational objec- 
tives and meeting projected energy and cost savings. The 
evaluation described in this report indicates that the CUMACS/ 
EMCS is well maintained and is managed and operated by a well- 
trained and dedicated staff. Between FY 1984 and FY 1990, 
CUMACS/EMCS operations have contributed significantly to the 
overall reduction in energy consumption achieved by the US- 
AREUR 26th Support Group in Heidelberg. Various energy 
conservation programs being implemented simultaneously are in- 
terrelated and contribute incrementally to the aggregate reduction 
in installation energy consumption. The energy and cost savings 
attributed to CUMACS/EMCS operations are significant, and En- 
ergy Conservation Investment Program military construction project 
requirements (savings to investment ratio, simple pay-back period, 
and energy-to-cost ratio) have been exceeded by a large margin. A 
very important consideration in evaluating an EMCS is to under- 
stand which conservation measures produce the greatest energy 
and cost savings. Over 50% of the reported costs savings is at- 
tributable to more energy-efficient operation of space and hot water 
heating systems and equipment in CUMACS/EMCS-controlled 
buildings and facilities. This fact is further confirmed by the fact 
that over 95% of reported energy savings can be attributed to 
CUMACS/EMCS operation of thermal energy systems. This report 
discusses and presents graphically the details of the evaluation. 
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The benefits of CUMACS go beyond energy and cost savings. 11 
refs., 14 figs., 4 tabs. 


3209 Education and Public Relations 


27410 (SERI-SP—220-4426) Science projects in renewable 
energy and energy efficiency: A guide for elementary and sec- 
ondary school teachers. Solar Energy Research Inst.. Golden. 
CO (United States). Jul 1991. 130p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002195. Source: OSTI; NTIS; GPO Dep 

First, the book is written for teachers and other adults who edu- 
cate children in grades K-12. This allows us to include projects 
with a variety of levels of difficulty, leaving it to the teacher to 
adapt them to the appropriate skill level. Second, the book gener- 
ally focuses on experimental projects that demonstrate the 
scientific method. We believe that learning the experimental pro- 
cess is most beneficial for students and prepares them for further 
endeavors in science and for life itself by developing skills in mak- 
ing decisions and solving problems. Although this may appear to 
limit the book’s application to more advanced students and more 
experienced science teachers, we hope that some of the ideas can 
be applied to beginning science classes. In addition, we recognize 
that there are numerous sources of nonexperimental science activi- 
ties in the field and we hope this book will fill a gap in the available 
material. Third, we've tried to address the difficulties many teach- 
ers face in helping their students get started on science projects. 
By explaining the process and including extensive suggestions of 
resources — both nationally and locally — we hope to make the sci- 
ence projects more approachable and enjoyable. We hope the 
book will provide direction for teachers who are new to experimen- 
tal projects. And finally, in each section of ideas, we've tried to 
include a broad sampling of projects that cover most of the impor- 
tant concepts related to each technology. Additional topics are 
listed as “one-liners” following each group of projects. 
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27411 (ETDE/JP-mf-1513317, pp. 74-77) Research and de- 
velopment project of propulsion system for supersonic 
transports (SST). New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 281p. (In Japanese). In 1989 NEDO annual 
summary of studies. (3).: Research and development of industrial 
technology. Order Number DE91513317. Source: OSTI; NTIS (US 
Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of propulsion systems for supersonic 
transports (SST)” promoted by NEDO. After documents of ram jet 
engines were surveyed, the research program of fuel injection and 
flame holding systems was planned for two types of the engines 
such as an after burner type one and gas turbine type one, and 
the test program of a small bench model composed of only an in- 
take and nozzle was also planned. The research program of a fan, 
compressor, combustor and high pressure turbine was planned for 
advanced turbojet engines. The research program of multivariable 
electronic control techniques and electro-photo measurement tech- 
niques at higher tempratures, pressures and speeds was planned 
for instrumentation and control systems. The research program of 
a system configuration and elementary techniques such as fluid 
softwares, noise reduction and materials was examined fundamen- 
tally for the total propulsion system. 1 fig. 
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Refer also to citation(s) 25715, 27377, 27379, 27380, 27463, 
27722, 27723 


27412 (ANLU/OTM-90/1, pp. 85-93) Advanced laser fluores- 
cence measurements of lubricant film behavior in a diesel 
engine. Hoult, D.P. (Massachusetts Inst. of Tech., Cambridge, 
(USA)); Wong, V.W.; Heywood, J.B. Argonne National Lab., IL 
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(United States). Jan 1991. In DOE-OTM Tribology Program quar- 
terly progress report. July-September 1990. 189p. Order Number 
DE91010995. Source: OSTI: NTIS. 

The program objectives involve surveying lubricant-film thickness 
data using the laser-fluorescence technique and applying interpre- 
tative models to understand lubricant behavior between the piston 
and liner of an operating engine. The parameters of investigation 
include engine-component micro-geometries. circumferential varia- 
tions, engine operating conditions. and lubricant properties. In this 
reporting period. fiber-optics probes are being installed through the 
engine block of a small diesel engine. The new diagnostics are ex- 
pected to substantially improve the signal-to-noise ratio, which will 
allow measurements of oil-films at higher temperatures where fluo- 
rescence is weaker. Because restrictions of optical access to the 
engine are reduced, the fiber optics also enable easier measure- 
ments at various azimuthal and axial locations. This report focuses 
on analysis of oil-film behavior for different lubricants. Five different 
commercially available lubricants - two single-grade and three 
multi-grade - were studied at two azimuthal locations, for five 
speed/load combinations, in a small IDi diesel engine. The results 
show that cavitation is never observed at the mid-stroke location of 
the laser-fluorescence probe. The lubricant always separates tan- 
gent to the ring surface. The rheology of the oil flow under the ring 
is consistent with a non-newtonian viscosity without elasticity. The 
difference in lubricant type (single-grade or multi-grade) corre- 
sponds to differences in inlet (or outlet) conditions of the top ring. 
Using the model and the measured oil-thickness distribution, the 
authors calculate the differences in friction between single- and 
multi-grade lubricants. The multi-grade lubricants have a lower fric- 
tion coefficient. which is quite consistent with improvements in fuel 
economy reported in the literature. 


27413 (ANL/OTM-90/1, pp. 189-197) Instantaneous friction 
torque determined by (P-w) method. Henein, N.A. (Wayne State 
Univ., Detroit, MI (USA)). Argonne National Lab., IL (United 
States). Jan 1991. In DOE-OTM Tribology Program quarterly 
progress report, July-September 1990. 189p. Order Number 
DE91010995. Source: OSTI; NTIS. 

The overall goals of this project are: 1 - to determine the instan- 
taneous frictional torque (IFT) in reciprocating combustion engines 
(gasoline and diese! engines), 2- to improve the accuracy of the (P 
- w) method by reducing the errors in the measurements of the an- 
gular velocity and cylinder gas pressure, 3- to determine the effect 
of using advanced materials and lubricants on reducing friction in 
transportation engines. The main feature of this method is that it is 
the only one that measures IFT under the actual operating condi- 
tions, including the steady state mode as well as the transient 
modes of cranking, starting, acceleration and deceleration. Work 
completed during this reporting period includes a study of the in- 
stantaneous friction torque under variable loads and sump oil 
temperature; testing for the effect of silver coating of the piston 
rings; and determination of the instantaneous friction torque for the 
high speed gasoline engine at various speeds, without load. 


27414 (CONF-9010193-, pp. 39-40) Automotive gas turbine 
program overview. Kramer, S.B. (Dept. of Energy, Washington, 
DC (USA)); Kerwin, P.T.; Strom, T.N. Society of Automotive Engi- 
neers, Inc., Warrendale, PA (United States). Apr 1991. From 
Annual automotive technology development contractors coordina- 
tion meeting; Dearborn, MI (United States); 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

Ceramic Technology applicable to the Gas Turbine Engine is 
being developed and demonstrated through an iterative process in- 
volving design, fabrication, and testing of ceramic components in 
rigs and engines. Under the aegis of ATTAP (Advanced Turbine 
Technology Applications Program), the Allison Gas Turbine Division 
of general Motors is developing axial-flow technology while the 
Garrett Auxiliary Power Division of the Allied-Signal Aerospace Cor- 
poration is developing radial-flow technology. ATTAP is thoroughly 
coordinated on an ongoing basis with the Advanced Materials De- 
velopment Program, which is pursuing basic ceramic material 
research. ATTAP has a major milestone in December 1992, con- 
sisting of a 300 hour AGT durability demonstration at temperatures 
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close to or at 2.500 degrees F in the hot section of the engine. In 
FY 1990. ceramic turbine design improvements were made to im- 
prove rotor survivability. The turbine rotor remains the critical 
component because of the high temperature environment in which 
it operates, high stress to which it is subjected. its geometric com- 
plexity. and susceptibility to impact damage. Engine test experience 
has shown the turbine rotor to be the component most susceptible 
to failure. A combined approach of improvements in design and 
materials’ properties is the basis for increasing reliability. Garrett 
modified its turbine design to be more impact resistant while Alli- 
son is developing axial-flow components including the turbine rotor, 
the turbine vanes and the scroll structure. Both Garrett and Allison 
have continued to evaluate and development the test-bed engines 
and rigs to increase reliability at high temperatures and for the 
evaluation of the advanced structural ceramic components. 


27415 (CONF-9010193-, pp. 41-52) ATTAP/AGT101 ceramic 
technology development. Smyth, J.R. (Allied-Signal Aerospace 
Co., Phoenix, AZ (USA)); Carruthers, W.D.; Morey, R.E. Society of 
Automotive Engineers, Inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting; Dearborn, MI (United States); 22-25 Oct 
1990. In Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

In the Advanced Turbine Technology Applications Project (AT- 
TAP), Garrett Auxiliary Power Division (GAPD) is addressing 
technologies critical to the application of ceramics in gas turbine 
engines. The technologies being addressed include component 
fabrication, design methods, components development. and engine 
testing. GAPD's selected subcontractors are utilizing statistically- 
designed experiments to develop production processes for 
high-quality ceramic turbine rotors and stators with consistent prop- 
erties matching those of test specimens. Both analytical and 
experimental methods are being utilized to develop design meth- 
ods for improved impact and contact damage resistance. 
Component improvement programs are directed towards develop- 
ment of a carbon-free combustor, more durable regenerator seals, 
and an impact-resistant turbine stage. These efforts are aimed at 
achievement of successful operation for 300 hours at temperatures 
up to 2,500F, to be demonstrated in planned durability testing. AT- 
TAP is a continuing program funded by the US Department of 
Energy (DOE) and administered by the National Aeronautics and 
Space Administration (NASA). 


27416 (CONF-9010193—, pp. 53-60) Impact design methods 
for ceramic components in gas turbine engines. Song, J. 
(Allied-Signal Aerospace Co., Phoenix, AZ (USA)); Cuccio, J.; 
Fang, H. Society of Automotive Engineers, Inc., Warrendale, PA 
(United States). Apr 1991. From Annual automotive technology de- 
velopment contractors coordination meeting: Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI; NTIS. 

Garrett Auxiliary Power Division of Allied-Signal Aerospace Com- 
pany is developing methods to design ceramic turbine components 
with improved impact resistance. In an ongoing research effort 
under the DOE/NASA-funded Advanced Turbine Technology Appli- 
cations Project (ATTAP), impact damage prediction models are 
being developed for local impact and structural impact damage 
modes. A microphysics-based model that assumes damage to be 
in the form of microcracks has been developed to predict local 
impact damage. Local stress and strain determine microcrack nu- 
cleation and propagation, which in turn alter local stress and strain 
through modulus degradation. Material damage is quantified by a 
damage parameter related to the volume fraction of microcracks. 
The entire computation has been incorporated into the Elastic- 
Plastic Impact Computation (EPIC) computer code. Model capability 
is being demonstrated by simulating instrumented plate impact and 
particle impact tests. Structural impact damage usually occurs in 
the form of fast fracture caused by bending stresses that exceed 
the material strength. The EPIC code has been successfully used 
to predict radial and axial blade failures from impacts by various 
size particles. This method is also being used in conjunction with 
Taguchi experimental methods to investigate the effects of design 





parameters on turbine blade impact resistance. It has been shown 
that significant improvement in impact resistance can be achieved 
by using the configuration recommended by the Taguchi methods 


27417 (CONF-9010193-, pp. 61-69) Ceramic processing 
and component fabrication development for advanced gas- 
turbine engines. McEntire, B.J. (NortowTRW Ceramics 
Northboro, MA (USA)); Taglialavore, A.P.; Heichel, D.N.: Hengst, 
R.R.; Bright, E.; Collins, W.T.; Bingham, M.G.: Lynch. L.D.; Yeck- 
ley, R.L. Society of Automotive Engineers. Inc.. Warrendale, PA 
(United States). Apr 1991. From Annual automotive technology de- 
velopment contractors coordination meeting: Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI: NTIS. 

Norton/TRW Ceramics (NTC) is performing ceramic processing 
development and component fabrication as part of two major DOE- 
sponsored programs: (1) The Advanced Turbine Technology 
Applications Project (ATTAP); and (2) Life Prediction Methodology 
For Ceramic Components Of Advanced Heat-Engines (LPM). Un- 
der ATTAP, NTC'’s work is directed at developing manufacturing 
technologies for rotors, stators, vane-seat platforms, and scrolls. 
For the LPM program, production of ceramic test-specimens is be- 
ing conducted. All of the LPM specimens and most of the ATTAP 
components are being produced from a HiPed SisN4, designated 
NT154. Scrolls were prepared from a series of siliconized silicon- 
carbide (Si-SiC) materials designated NT235 and NT230. Efforts 
during the first year of the LPM program. and three years of the 
ATTAP are reported. Developmental work was conducted on all 
aspects of the fabrication process using experimental design tech- 
niques. In prior years, appropriate materials and processing 
conditions were selected for powder beneficiation, densification and 
heat-treatment operations. Statistical process control (SPC) has 
been implemented for these process steps. During 1989-90, 
component forming was emphasized and conducted using cold iso- 
static pressing (CIP), pressure slip-casting (PSC), and Quick-Set™ 
injection molding. An assessment of material properties for various 
components from each material and process was made. Compo- 
nents have been prepared and supplied to both Allied-Signal 
Aerospace Company (Garrett Auxiliary Power Division, GAPD), 
and General Motors (GM, Allison Gas-Turbine Division). Their 
durability as engine components is currently being evaluated. 


27418 (CONF-9010193-, pp. 71-78) Development of pres- 
sure slip cast silicon nitride rotors for advanced gas turbine 
engines. Busovne, B.J. Jr. (Allied-Signal Aerospace Co., Torrance, 
CA (USA)); Pollinger, J.P. Society of Automotive Engineers, Inc., 
Warrendale, PA (United States). Apr 1991. From Annual automo- 
tive technology development contractors coordination meeting; 
Dearborn, Mi (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

The development and fabrication of reliable high temperature- 
high strength silicon nitride rotors by Garrett Ceramic Components 
(GCC) for the Advanced Turbine Technology Applications Project 
(ATTAP) is discussed. GCC’s progress will be presented, including 
mechanical properties characterization, in-process monitoring de- 
velopment, and extensive NDE analysis. The current status of 
material, process, and part properties of the rotors being developed 
will be compared to properties required for implementation and 
successful operation of advanced gas turbine engines at 2,500F. 


27419 (CONF-9010193-, pp. 89-103) Advanced Turbine 
Technology Applications Project (ATTAP). Helms, H.E. (General 
Motors Corp., Indianapolis, IN (USA)); Haley, P.J.; Groseclose, 
L.E.; Hilpisch, S.J.; Bell, A.H. Ill. Society of Automotive Engineers, 
Inc., Warrendale, PA (United States). Apr 1991. From Annual auto- 
motive technology development contractors coordination meeting; 
Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

The Advanced Turbine Technology Applications Project (ATTAP) 
is intended to advance the technological readiness of the ceramic 
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automotive gas turbine engine. It aims at developing and demon- 
Strating structural ceramic components that have the potential for 
competitive automotive engine life cycle cost and for operating 
3.500 hours in a turbine engine environment at temperatures up to 
2.500F. This project is sponsored by the Department of Energy. 
Office of Transportation Technologies. General Motors Corporation 
(GM) is addressing ATTAP with a team composed of resources 
and personnel at the Allison Gas Turbine Division and at the Ad- 
vanced Engineering Staff at the GM Technical Center. Work is 
performed under contract from the NASA Lewis Research Center, 
who provide project management and technical direction. The third 
year of GM's ATTAP has featured the following: ceramic compo- 
nent design; ceramic process development and fabrication of 
components: characterization of ceramic components and materi- 
als: and test-bed engine and rig development and testing 


27420 (CONF-9010193—, pp. 105-109) Progress in ceramic 
component fabrication for the AGT-5 engine. Neil. J.T. (GTE 
Labs. Inc.. Waltham, MA (USA)): Sordelet. D.: Vickery. J.; 
Hackney, M.; Lieberman, S.: Dodds. G. Society of Automotive En- 
gineers, Inc.. Warrendale. PA (United States). Apr 1991. From 
Annual automotive technology development contractors coordina- 
tion meeting; Dearborn, MI! (United States): 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

GTE Laboratories has completed fabrication of deliverable vanes 
and AGT-5 (Advanced Gas Turbine-5) turbine rotors for Allison 
Gas Turbine Division of General Motors under the Advanced Tur- 
bine Technologies Applications Program funded by DOE. Progress 
in the component fabrication activity leading up to rotor delivery will 
be reviewed. Research activities both internally funded and under 
the CTAHE (Ceramic Technology for Advanced Heat Engines)- 
funded Advanced Processing Program are currently addressing 
issues relating to the enhancement of the silicon nitride injection 
molding technology for production requirements. A review will be 
given of in-house activities on alteration of the binder removal 
mechanism for PY6 (silicon oxide plus 6% yttrium oxide) through 
changes in the binder system. This activity has led to the selection 
of a binder containing a sublimable component for evaluation in 
component fabrication. The goal of this ongoing effort is to achieve 
a thick cross section molded component capable of densification 
by sintering or using a sinter/HIP approach. 


27421 (CONF-9010193—, pp. 111-123) Fabrication of low 
cost and high performance ceramic gas turbine engine com- 
ponents. Novich, B.E. (Ceramics Process Systems Corp., Miltord, 
MA (USA)); Lee, Ran Rong: Franks. G.V.; Quellette, D.; Ferber, 
M.K. Society of Automotive Engineers, Inc., Warrendale, PA 
(United States). Apr 1991. From Annual automotive technology de- 
velopment contractors coordination meeting; Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annua/ automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI: NTIS. 

AGT-5 (Advanced Gas Turbine-5) gasifier vane seat platforms 
with 14 vane pockets were fabricated by Ceramics Process Sys- 
tems Corporation under contract to GM-Allison for the US 
Department of Energy sponsored ATTAP (Advanced Turbine Tech- 
nology Applications Project) program. A newly developed SiAION, 
engineered for gas turbine engine use at 1,370C, was formed into 
the component using the Quickset™ injection molding process fol- 
lowed by pressureless sintering. The as-sintered components gave 
average 4-point flexural strengths of 102 kpsi at 1,200C, 67 kpsi at 
1,300C and 53 kpsi at 1,370C. Injection molded billet strengths 
were similar except at 1,370C where the average flexural strength 
was 72 kpsi. Creep rates at secondary steady state were deter- 
mined for CM200 material at 1,300C, 36 kpsi, 190 hr to be 
0.0006%/hr and at 1,300C, 50 kpsi, 190 hr to be 0.0014%/hr. As 
sintered 3-sigma dimensional tolerances for the vane seat 
platforms were less than + 0.20 mm, within the component specifi- 
cation tolerance of + 0.30 mm. Components have been delivered 
to GM-Allison for evaluation and test. 


27422 (CONF-9010193—-, pp. 125-129) Progress on ATTAP 
silicon carbide ceramic component development. Lawler, H.A. 
(Carborundum Co., Niagara Falls, NY (USA)); Ohnsorg, R.W.; 
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Storm. R.S.. White. D.A. Society of Automotive Engineers. Inc.. 
Warrendale. PA (United States). Apr 1991. From Annual! automo- 
tive technology development contractors coordination meeting: 
Dearborn. MI (United States): 22-25 Oct 1990. In Proceedings of 
the annua! automotive technology development contractors’ coord)- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI: 
NTIS 

The Carborundum Company has completed the Advanced Tur- 
bine Technology Applications Project (ATTAP) Year 2 tasks and 
deliverables for Allison Gas Turbine Division (AGTD). and initiated 
Year 3 activities. In addition. a program leading to the fabrication of 
engine test bed hardware was implemented for Garrett Auxiliary 
Power Division (GAPD). Injection molding process refinements re- 
sulted in >80 ksi on MOR bars and bars cut from Hexoloy@ SA, 
Carborundum's sintered a-SiC. post-HlPed rotors. Carborundum's 
new material designated SX was first introduced at last year’s 
CCM. Injection molded Baseline SX bars have achieved >80 ksi at 
21C approaching the strength of isopressed material while a Gen- 
eration 1 SX has given >130 ksi at 21C and about 80 ksi at 
1,232C (2.250F) with toughness values at least 50% higher than 
Hexoloy SA. Slip cast vortex processing yields increased from 
<1% to 60% and reduced cycle times and improved reproducibility 
were demonstrated with low pressure casting 


27423 (CONF-9010193-, pp. 161-171) Analytical and experi- 
mental evaluation of joining silicon nitride-to-metal for 
advanced heat engine applications. Kang. S. (GTE Labs. Inc., 
Waltham, MA (USA)): Selverian, J.H.; O'Neil, D.; Kim, H.J.; Kim, 
K.S. Society of Automotive Engineers, Inc.. Warrendale, PA (United 
States). Apr 1991. DOE Contract AC05-840R21400. From Annual 
automotive technology development contractors coordination meet- 
ing: Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings 
of the annual automotive technology development contractors’ co- 
ordination meeting. 455p. Order Number DE91013326. Source: 
OSTI: NTIS. 

This paper summarizes the results of Phase 1 of Analytical and 
Experimenta! Evaluation of Joining Silicon Nitride to Metal and Sili- 
con Carbide to Metal for Advanced Heat Engine Applications. A 
general approach was developed to optimize the joint geometry 
and material systems for applications up to 650C. Failure criteria 
were derived to predict the failure of the braze and ceramic. The 
joints were evaluated with torsion, torsion fatigue. and thermal fa- 
tigue tests at temperatures up to 650C. Room-temperature 
strengths ranged from 75-242 MPa. The joint strength at 500C 
were as high as 123 MPa while the 650C joint strengths were less 
than 20 MPa. The low strengths at 650C were attributed to a 
weakening of the braze alloy at high-temperatures. The residual 
stress state at room-temperature was calculated with finite element 
analysis. Also, the effect of nickel and molybdenum interlayers on 
the residual stress state in the joint was evaluated. A nickel inter- 
layer resulted in lower residual stresses in the ceramic at 
room-temperature compared to a molybdenum interlayer. Finite el- 
ement analysis was also used to predict the brazed joint strength 
using an idealized strength relationship. The measured room- 
temperature strength of the joints reached 30-80% of the strength 
predicted by finite element analysis. Overall results demonstrated 
that finite element analyses is an effective tool for designing the 
geometries of ceramic-to-metal joints and that joining by brazing is 
a relevant method for advanced heat engine applications. 


27424 (CONF-9010193-, pp. 173-181) Analytical and experi- 
mental evaluation of joining silicon carbide to silicon carbide 
and silicon nitride to silicon nitride for advanced heat engine 
applications: Part 2, characterization and modeling. Wu, F.J. 
(Norton Co., Northboro, MA (USA)); Foley, M.R.; Rossi, G.A.; 
Sundberg, G.J.; Wade, J.A. Society of Automotive Engineers, Inc., 
Warrendale, PA (United States). Apr 1991. From Annual automo- 
tive technology development contractors coordination meeting; 
Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

In this program, techniques were developed to produce reliable 
ceramic-ceramic joins and analytical models were developed to pre- 
dict the room and elevated temperature mechanical performance of 
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joined material. SisNs-4% Y2O3 (Norton NCX-5100) and S-SiC 
(Norton NCX-4500) were joined to themselves in the green state 
prior to final densification. Join material and unjoined material (con- 
trols) were chemically and mechanically characterized at room and 
elevated temperatures. The resulting data was used for analytical 
modeling. Analytical models combining finite element and proba- 
bilistic software were developed which are capable of predicting the 
reliability of the joined components under fast fracture and creep. 


27425 (CONF-9010193—-. pp. 183-188) Life prediction 
methodology for ceramic components. Khandelwal. P.K. (Gen- 
eral Motors Corp.. Indianapolis. IN (USA)): Vaccari. D.L. Society of 
Automotive Engineers, Inc., Warrendale. PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting: Dearborn, MI (United States): 22-25 Oct 
1990. In Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI: NTIS. 

The purpose of this project is to develop and demonstrate the 
necessary nondestructive examination (NDE) technology, materials 
data base, and design methodology for predicting useful life of 
structural ceramic components of advanced heat engines. This 
project addresses fast fracture. slow crack growth. creep, and oxi- 
dation failure modes. The approach being used includes both 
flexural and tensile specimen tests. biaxial specimen tests. and 
simulated engine rotor confirmatory tests. Failure theories will be 
progressively evaluated, with confirmatory tests offering the final 
basis for evaluating the adequacy of proposed life prediction 
methodologies. Nondestructive evaluation (NDE) of the specimens 
is pertormed prior to testing. Postfailure fractographic analysis is 
pertormed and will be correlated with the NDE and mechanical 
tests results. 


27426 (CONF-9010193—, pp. 189-195) Progress in life pre- 
diction methodology for ceramic components of advanced 
heat engines. Comfort, A.M. (Allied-Signal Aerospace Co. 
Phoenix, AZ (USA)); Cuccio, U.S. Society of Automotive Engineers. 
Inc., Warrendale, PA (United States). Apr 1991. From Annual auto- 
motive technology development contractors coordination meeting 
Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI: 
NTIS. 

Garrett Auxiliary Power Division (GAPD) is developing two key 
technologies required to accurately predict ceramic engine compo- 
nent lives: life prediction methodology, and nondestructive 
evaluation (NDE) techniques. The approach is to combine materi- 
als characterization data and behavior modeling with component 
analysis and risk integration tools. Uni- and biaxial stress states 
will be evaluated to develop models for fast fracture. slow crack 
growth, creep deformation, and oxidation. NDE techniques will be 
developed to inspect life methodology test specimens, and evalu- 
ated for application in engine component inspection. Confirmatory 
components will be tested under stresses and temperatures repre- 
sentative of actual turbine engine operation, to verity life 
methodology accuracy. Specimen NDE will verify application to 
larger, complex shapes; NDE results will be correlated with me- 
chanical tests and failure analyses. Norton/TRW NT154 HiPped 
silicon nitride is the selected test material; specimen configurations 
and quantities have been defined. 


27427 (CONF-9010193-, pp. 273-281) Wear-resistant ce- 
ramic coatings. Naylor, M.G.S. (Cummins Engine Co., Inc., 
Columbus, IN (USA)). Society of Automotive Engineers, Inc., War- 
rendale, PA (United States). Apr 1991. From Annual automotive 
technology development contractors coordination meeting; Dear- 
born, MI (United States); 22-25 Oct 1990. In Proceedings of the 
annual automotive technology development contractors’ coordina- 
tion meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

The tribological properties of a variety of thermally sprayed coat- 
ing materials have been measured under conditions which simulate 
the piston ring - cylinder liner environment near top ring reversal in 
a heavy duty diesel engine. The characteristics evaluated were: (1) 
boundary lubricated wear at 200 and 350C; (2) wear rates of a 
pearlitic grey iron cylinder liner counterface; (3) resistance to 





increased wear with heavily soot-loaded. engine-tested oil: (4) un- 
lubricated (scuffing) wear rates: (5) in selected cases. extremely 
high temperature (450C) performance with an unformulated poly- 
alpha-olefin lubricant. Coatings have been identified which provide 
significant improvements in wear properties compared with conven- 
tional materials (electroplated hard chromium piston rings and 
pearlitic grey cast iron cylinder liners). In particular, tungsten 
carbide-cobalt. chromium carbide-nichrome and chromium oxide 
materials showed great promise. 


27428 (CONF-9010193-, pp. 321-327) Thick thermal barrier 
coatings. Yonushonis, T.M. (Cummins Engine Co., Inc., Colum- 
bus, IN (USA)): Ng. H.K.; Novak. R.C. Society of Automotive 
Engineers. Inc., Warrendale, PA (United States). Apr 1991. From 
Annual automotive technology development contractors coordina- 
tion meeting: Dearborn. MI (United States); 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI: NTIS. 

A rigorous engineering approach was used to develop thick ther- 
mal barrier coatings that can survive a minimum of 100 hours of 
engine operation in a Cummins V-903 single cylinder research en- 
gine. Engine fuel economy and apparent heat release data was 
obtained with 2.5mm (0.100 inch) thick coatings applied to cylinder 
head and piston surfaces. Apparent heat release data obtained 
from back to back tests indicated that the insulated engine had a 
longer combustion duration than the metal engine. In these specific 
studies, insulated engine fuel economy was slightly worse than the 
baseline metal engine with equivalent oil cooling. This paper was 
prepared for the Coatings For Advanced Heat Engines Workshop, 
August 6-9, 1990 and was included in this publication as part of 
the final progress report for wider distribution. This paper summa- 
rizes the results of a multi-year DOE investigation to develop thick 
thermal barrier coating technology for diesel engines and deter- 
mine the influence of the thermal barrier coatings on diesel engine 
fuel economy. 


27429 (CONF-9010193-, pp. 329-331) Thick thermal barrier 
coatings. Larson, H.J. (Caterpillar Inc., Peoria, IL (USA)). Society 
of Automotive Engineers, Inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting; Dearborn, Mi (United States); 22-25 Oct 
1990. In Proceedings of the annual automotive technology devei- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

The measured performance of an oil cooled single cylinder en- 
gine with thermal barrier coating systems on the piston and 
cylinder head bottom deck has been compared with the pertor- 
mance of a water cooled base line engine. The specific fuel 
consumption of the oil cooled TBC engine was 8 g/kW-hr higher 
than the water cooled base line. The oil cooled engine had higher 
in-cylinder heat transfer and a longer combustion duration. A piston 
seal coating to reduce the TBC air permeability failed early in the 
testing. The increase in combustion duration and heat transfer is 
thought to be due to air and vaporized fuel entering the porous 
TBC coating during the compression stroke. Fuel laden air is re- 
leased late in the power stroke which leads to a longer combustion 
duration. Increased surface roughness of the piston seal coating is 
also thought to be a contributor to the increased heat transfer. 
Work is in progress to measure the engine performance and oper- 
ating temperature of a TBC piston with an improved seal coating. 


27430 (CONF-9010193-, pp. 333-335) Advanced high tem- 
perature in-cylinder components and tribological systems for 
LHR diesel engines. Larson, H.J. (Caterpillar Inc., Peoria, IL 
(USA)). Society of Automotive Engineers, Inc., Warrendale, PA 
(United States). Apr 1991. From Annual automotive technology de- 
velopment contractors coordination meeting; Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI; NTIS. 

In-cylinder components for an oil cooled diesel engine have been 
designed and are being procured to demonstrate the viability of en- 
gine operation at 22 MPa peak cylinder pressure. The goal of the 
program is to demonstrate a 152 g/kW-hr brake specific fuel 


33 ADVANCED PROPULSION SYSTEMS 
3301 Internal Combustion Engines 


consumption with low heat rejection in-cylinder components. An ar- 
ticulated piston design with air-gap and thermal barrier coating 
system options will be evaluated in an oil cooled single cylinder 
test engine. Design modifications for a single cylinder oil test en- 
gine are being procured. The cylinder head incorporates a bottom 
deck insert to meet structural and thermal requirements. Both ce- 
ramic and metal bottom deck inserts will be tested. The cylinder 
liner will incorporate a ceramic wear surface on the liner bore that 


will be compatible with ceramic faced piston rings and a high tem- 
perature liquid lubricant. 


27431 (CONF-9010193-, pp. 337-351) Development of ad- 
vanced high temperature in-cylinder components and 
tribological systems for low heat rejection diesel engines. Re- 
ichenbach, D.H. (Cummins Engine Co., Inc., Columbus, IN (USA)). 
Society of Automotive Engineers, Inc., Warrendale, PA (United 
States). Apr 1991. From Annual automotive technology develop- 
ment contractors coordination meeting: Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI; NTIS. 

The past year has seen much progress at Cummins on the De- 
velopment of Advanced High Temperature In-Cylinder Components 
and Tribological Systems for Low Heat Rejection Diesel Engines 
Project. NASA contract DEN3-375. The project, currently in the 
second phase, is involved in developing in-cylinder components 
and tribological systems for the year 2000 heavy duty diesel en- 
gine. The overall program goals are: drastically reduced fuel 
consumption (.25 bsfc goal); low exhaust emissions: improved 
durability and reliability; and cost effectiveness. In order to meet 
these goals certain technical emphasis area have been identified. 
For engine performance and fuel consumption these are: high 
BMEP; high cylinder pressure; low heat rejection: exhaust energy 
recovery; friction reduction. For exhaust emissions reductions the 
emphasis areas are: selective hot surfaces; reduced oil consump- 
tion; aftertreatment. in the first phase of the program, an engine 
configuration capable of meeting the performance goals of the pro- 
gram was formulated. Through a process of evaluating alternatives, 
the most promising component concepts were selected for further 
development and demonstration. These are illustrated. The specific 
component concepts being further developed in Phase 2 include: 
oil cooled cylinder head: ceramic intake and exhaust ports: oil 
cooled cylinder liner; low distortion combustion seal; ceramic fiber 
reinforced aluminum piston; spherical piston/rod joint: ceramic ther- 
mal barrier coating: conformable, ceramic coated piston rings. All 
components are designed for use on a single cylinder version of 
the Cummins L10 engine. 


27432 (CONF-9010193—, pp. 353-366) Integrated modeling 
of ring pack performance. Keribar, R. (Ricardo-IT! Inc., West- 
mont, IL (USA)); Dursunkaya, Z.; Flemming, M.F. Society of 
Automotive Engineers, Inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting; Dearborn, MI (United States); 22-25 Oct 
1990. In Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OST; NTIS. 

This paper describes an integrated model developed for the de- 
tailed characterization and simulation of piston ring pack behavior 
in internal combustion engines and the prediction of ring pack per- 
formance. The model includes comprehensive and coupled 
treatments of (1) ring-liner hydrodynamic and boundary lubrication 
and friction; (2) ring axial, radial and (toroidal) twist dynamics; (3) 
inter-ring gas dynamics and blowby. The model also includes char- 
acterizations of oil transport by rings, as film and of ring-bore 
conformability. The physics of each of these highly inter-related 
phenomena are represented by submodels which are intimately 
coupled to form a design-oriented predictive tool aimed at the cal- 
culation of ring film thicknesses, ring motions, land pressures, 
engine friction and blowby. The paper also describes the results of 
a series of analytical studies investigating effects of engine speed 
and load and ring pack design parameters, on ring motions, film 
thicknesses, inter-ring pressures as well as ring friction and 
blowby. The objective of the work reported here is the develop- 
ment of an integrated model which builds upon existing work by (1) 
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using highly physically-based representations and advanced. 
robust and flexible numerical schemes: (2) by further enhancing in- 
teraction between submodels, thus establishing key cause-effect 
relationships: and (3) by eventually contributing a submodel for ac- 
curate prediction of oil consumption. An extensive experimental 
validation of the integrated model is also planned. This paper cov- 
ers progress to date, toward the stated objective. 


27433 (CONF-9010193—, pp. 367-380) Advanced low heat 
rejection diesel technology development. Weber, K.E. (Detroit 
Diesel Corp.. MI (USA)). Society of Automotive Engineers, Inc.. 
Warrendale. PA (United States). Apr 1991. From Annual automo- 
tive technology development contractors coordination meeting: 
Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

The Adiabatic Diesel Engine Component Development (ADECD) 
Program is a multi-year, multi-phase effort to develop and demon- 


strate the critical technology needed to advance the heavy-duty “ 


low heat rejection (LHR) engine concept for the long-haul, heavy- 
duty truck market. The ADECD Program has been partitioned into 
two phases. The first phase has been completed. resulting in defi- 
nition of the Adiabatic Diesel Reference Engine (ADRE). The 
second phase examines the feasibility of the ADRE concepts for 
application to the on-highway diesel engine. The second phase is 
currently underway. A significant amount of progress has been 
made during 1990. During this period, the single cylinder test bed 
(SCTB) has accumulated an additional 63.8 hours of various light 
and moderate load operation, culminating in: an enhanced valve 
event, a 20% higher fuel rail pressure, and achievement of 50% 
power operation. In total. the fully configured SCTB has accumu- 
lated 108.0 hours of operation with the following advanced 
technologies: electrohydraulic valve actuation (EHVA), high pres- 
sure common rail injection, in-cylinder vapor phase lubrication, and 
monolithic ceramic components. The ceramic components utilized 
in this program include: silicon nitride cast-in-place port liners, 
firedeck. piston cap, piston ring, valves, and valve guides and 
titanium carbide based cermet piston rings. While the four afore- 
mentioned advanced technologies are still in their infancy, the low 
and moderate load SCTB operation continues to produce very 
promising results. The performance, emissions, and ring wear rate 
data taken during this effort will be reported. 


27434 (CONF-9010193—, pp. 383-395) High temperature Iu- 
bricants for low heat rejection diesel engines. Owens, E.C. 
(Cummins Engine Co., Inc., Columbus, IN (USA)): Marolewski, 
T.A.; Kanakia, M.D. Society of Automotive Engineers, Inc., Warren- 
dale, PA (United States). Apr 1991. From Annual automotive 
technology development contractors coordination meeting: Dear- 
born, MI (United States); 22-25 Oct 1990. In Proceedings of the 
annual automotive technology development contractors’ coordina- 
tion meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

This paper describes the effort currently underway at Cummins 
and AKZO Chemicals to develop liquid lubricants capable of satis- 
fying the requirements of advanced low heat rejection diesel 
engines. These new lubricant formulations are based on a syn- 
thetic basestock which decomposes with low deposit formation at 
high temperatures. Bench testing illustrates the progress being 
made in the development of this basestock. In addition, replace- 
ment of the lubricant overbase additives by an external acid filter is 
being investigated. Initial engine tests results in both conventional 
and high temperature engines are presented. In addition, the high 
temperature single cylinder engine being readied for the lubricant 
screening tests is described. 


27435 (CONF-9010193-, pp. 397-404) 3-D modeling of 
diesel engine intake flow, combustion and emissions. Reitz, 
R.D. (Univ. of Wisconsin, Madison (USA)); Rutland, C.J. Society of 
Automotive Engineers, Inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting; Dearborn, MI (United States); 22-25 Oct 
1990. In Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 


290 ERA Vol. 16, No. 10 


Manufacturers of heavy-duty diesel engines are facing increas- 
ingly stringent. emission standards. These standards have 
motivated new research efforts towards improving the performance 
of diesel engines. The objective of the present program is to de- 
velop a comprehensive analytical mode! of the diesel combustion 
process that can be used to explore the influence of desian 
changes. This will enable industry to predict the effect of these 
changes on engine performance and emissions. A major benefit of 
the successful implementation of such models is that engine devel- 
opment time and costs would be reduced through their use. The 
computer mode! is based on the three-dimensional KIVA-I| code. 
with state-of-the-art submodels for spray atomization. drop breakup 
coalescence. multi-component fuel vaporization. spray/wall interac- 
tion. ignition and combustion. wall heat transfer. unburned HC and 
NO, formation, and soot and radiation. The accuracy of the predic- 
tions is assessed by comparison with available experimental data 
Improved combustion, wall heat transfer and spray/wall impinge- 
ment submodels have been implemented in KIVA during the first 
year activity. In addition, work is in progress on a revised atomiza- 


-. tion model, since preliminary results show that existing atornization 


models are inaccurate under conditions of high gas temperature 
and pressure (e.g., turbocharged conditions). Finally, a methodol- 
ogy is being developed for modeling the intake flow process to 
provide more realistic initial conditions for engine computations. 


27436 (CONF-9010193-, pp. 405-416) High temperature en- 
gine heat transter and combustion study. Jennings, M.J 
(Ricardo North America, Westmont, IL (USA)); Morel, T.; Wahiduz- 
zaman, S.; Ng. H. Society of Automotive Engineers, Inc., 
Warrendale, PA (United States). Apr 1991. From Annual automo- 
tive technology development contractors coordination meeting: 
Dearborn, MI (United States): 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS 

Some recent literature on heat transfer in diesel engines sug- 
gests that heat transfer may increase when the engine is insulated 
and the wall surface temperatures rise to high levels (Furuhama 
and Woschni). Further, ISFC measurements in insulated engines 
often show in improvement or even increase as compared to 
cooled engines. An experimental and analytical research program 
has been structured to address these issues. Measurements are 
underway in both metal and insulated versions of a single cylinder 
Cummins L-10 engine. The data will be analyzed to determine the 
effect of insulation on in-cylinder heat rejection, ISFC and quality of 
combustion. In parallel with the engine investigation, a study is be- 
ing carried out to address analytically the behavior of thermal 
boundary layers near hot surfaces in engines. The objective is to 
investigate the validity of recently proposed theories that have 
been offered as possible explanations for claimed increases in 
diesel engine heat transfer when combustion chamber surface tem- 
peratures are raised through insulation. A  multi-dimensional 
computational fluid dynamics (CFD) analysis, using a recently 
developed near wall turbulent heat transfer model, has been em- 
ployed to investigate the validity of two of these theories. The 
proposed mechanisms for increased heat transfer in the presence 
of high wall temperatures are: (1) piston-induced compression 
heating of the near wall gas which increases the near wall temper- 
ature gradient when wall temperatures are high, (2) increased 
penetration of hot, burned gases into the near wall flow during 
combustion through reduction of the flame quench distance. The 
study shows that neither of the above mechanisms can cause heat 
transfer to increase with wall temperature which is an important re- 
sult for the on-going development of insulated diesel engines. 


27437 (CONF-9010193—, pp. 417-424) Methanol fuel injector 
improvements in two-stroke methanol fueled diesel engines. 
Miller, S.P. (Detroit Diesel Corp., MI (USA)); Burkel, P.A. Society of 
Automotive Engineers, Inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting; Dearborn, MI (United States); 22-25 Oct 
1990. In Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 








Injector tip piugaine and piunger scoring incidents. in both field 
and laboratory engines. have been frequent throughout the Detroit 
Diese! Corporation Methano! Engine Development Program. De- 
scribed is how Detroit Diesel and The Lubrizol Corporation used 
Taguchi matrix desianed testing to identify and solve these prob- 
lems. As a result. fuel and lube oil additives were formulated and 
have successfully been incorporated into the demonstration pro- 
gram. Four Taguchi matrix tests were designed and run using a 
simulated urban coach cycle and incorporated parameters which 
included oil formulation. injector tip design. and fuel and lube oil 
contamination. This series of tests identified the type and amount 
of lube oil additive package. and the level of water contamination 
in the methanol! fuel as the primary factors influencing injector tip 
plugging. The amount of oil the injector plunger is exposed to and 
the type of additive package it contains were the primary factors in 
injector plunger scoring. Through a combined development pro- 
aram between Detroit Diesel and The Lubrizol Corporation. a lube 
oi! additive package and a fuel additive package were developed 
that eliminated injector tip plugging. With the tip plugging problem 
solved. it was possible to add extra lubrication to the plunger area 
to address the plunger scoring problem without increasing the 
change of tip plugging. Since the fuel and lube oil packages have 
been incorporated into the methanol test fleet. there have been no 
recurrence of incidents of tip plugging in two million injector miles, 
and only one incidence of a scored plunger 


27438 (CONF-9010193-, pp. 425-437) Ignition enhancement 
of the DDC methanol engine - Results. Laing, P.M. (Detroit 
Diesel Corp., MI (USA)): Winsor. R.E. Society of Automotive Engi- 
neers. Inc., Warrendale. PA (United States). Apr 1991. From 
Annual automotive technology development contractors coordina- 
tion meeting: Dearborn. MI (United States): 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

The Department of Energy has established the goal of advanc- 
ing the technology needed to improve the viability of methanol as a 
potential substitute for diesel fuel. In support of this goal, Detroit 
Diese! Corporation (DDC) was contracted to evaluate several 
methods of improving the compression ignition of methanol in a 
heavy-duty engine, including two kinds of fuel injection (poppet 
valve type and two-stage needle lift), reduced swirl liners, in- 
creased compression ratio, catalytically-coated glow plugs, and 
angle step-gap piston rings. Tests were performed on DDC's 6V- 
92TA methanol engine at several steady-state operating conditions 
to evaluate the ability of each of these concepts to reduce fuel 
consumption and exhaust emissions. The steady-state operating 
conditions selected for evaluation were determined to be particu- 
larly important from a hydrocarbon (HC) emissions perspective. HC 
emission performance tends to be the primary problem area for the 
methanol engine. and improvements in HC are generally indicative 
of improved ignition and combustion. Four of the concepts provided 
significant HC emission reductions. These were the two-stage unit 
injectors, reduced swirl liners, increased compression ratio, and 
angle step-gap piston rings. 


27439 (CONF-9010193-, pp. 439-443) Development of long- 
life glow plugs for alternate fuel engines. Hinkle, S.J. (Detroit 
Diesel Corp., MI! (USA)). Society of Automotive Engineers, Inc., 
Warrendale, PA (United States). Apr 1991. From Annual automo- 
tive technology development contractors coordination meeting; 
Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

Glow plugs have traditionally been used as an aid to compres- 
sion ignition in Indirect Injection (IDI) Diesel Engines. In recent 
years they have also been used as an ignition source for alterna- 
tive fueled Direct Injection (DI) diesel engines and as an aid to cold 
starting in conventionally fueled DI diesels. This paper reviews the 
current reliability and performance of the current metal glow plug 
available as a production component and anticipated improvement 
with a ceramic/metal glow plug. It concludes with review of plans 
.for an all-ceramic conducting glow plug that is predicted to be a 
more reliable and pertorming glow plug. 
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27440 ‘CONF-9010193— pp 445-449 Thermoelectric con- 
version to recover heavy duty diesel exhaust energy. Mencnen 
W.F. (Teledyne Energy Systems. Timonium. MD (USA):: Osmeyer 
W.E.. McAlonan. M. Society of Automotive Engineers. Inc.. War- 
rendale. PA (United States) Apr 1991. From Annual automotive 
technology development contractors coordination meeting: Dear- 
born. MI (United States}: 22-25 Oct 1990. In Proceeainas of the 
annua! automotive technology development contractors coordina- 
tion meeting. 455p. Order Number DE91013326. Source: OSTI 
NTIS 

Thermoelectric energy conversion has been evaiuated as a 
method for utilizing a portion of the waste heat stream from a 
heavy duty diesel engine. The intent is to improve overall propul- 
sion system efficiency and provide a reasonable payback to the 
user of a large truck. Several types of 14 V thermoelectric convert- 
ers have been evaluated. These include liquid and air cooled 
versions operating in conjunction with the normal alternator pow- 
ered electrical system of the truck. It appears feasible to design a 
converter that can be installed in the exhaust system downstream 
of the turbocharger and operate over a full range of truck condi- 
tions (idle. city, cruise. uphill). The economic results of installing 
the converter depend upon a number of complex design tradeoffs. 
Using the cruise condition as the primary design point for a 1.000 
W thermoelectric converter, its price is projected to be in the range 
of $0.65 to $0.85 per watt output. The use of advanced thermo- 
electric materials will enable improvements to be realized in both 
weight and size. 


27441 (CONF-9010193—. pp. 451-455) Design study and ex- 
perience with thermoelectric generators for diesel engines. 
Bass, J.C. (Hi-Z Technology. Inc., San Diego. CA (USA)); Elsner, 
N.B.; Slone, R. Society of Automotive Engineers. Inc., Warrendale. 
PA (United States). Apr 1991. From Annual automotive technology 
development contractors coordination meeting: Dearborn. MI 
(United States); 22-25 Oct 1990. In Proceedings of the annual 
automotive technology development contractors’ coordination meet- 
ing. 455p. Order Number DE91013326. Source: OSTI; NTIS. 

This paper describes two contracts conducted at Hi-Z Technol- 
ogy, Inc. Both programs involve using thermoelectric generators on 
diesel engines to replace shaft-driven alternators. One program 
studies novel methods of recovering energy from the waste heat of 
a diesel engine. A proof-of-principle thermoelectric generator for a 
diesel engine is designed, built. and tested in the second program. 
The status of both programs, the direction of effort, and projected 
course of action are presented 


27442 (CONF-9010193—-, pp. 457-464) Early engine emis- 
sion reduction test results with RAPRENOX. Slone, RJ. 
(Cummins Engine Co., Inc., Columbus, IN (USA)); May, D.F. Soci- 
ety of Automotive Engineers. Inc., Warrendale, PA (United States). 
Apr 1991. From Annual automotive technology development con- 
tractors coordination meeting; Dearborn, MI (United States); 22-25 
Oct 1990. In Proceedings of the annual automotive technology de- 
velopment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OST]; NTIS. 

The stringent 1991 and 1994 federal emissions standards for 
NO, and particulates presents a critical challenge for heavy duty 
diesel engine (HDDE) manufacturers who supply power to the 
heavy duty transportation area. Past emissions requirements have 
always been achieved by controlling engine combustion parame- 
ters with the focus being primarily on NO, emissions. In-cylinder 
combustion parameter control was an effective strategy in this case 
since only a BSFC trade-off was required and the standards were 
at modest levels. The new standards, however, require a major 
and simultaneous reduction of both NO, and particulates which are 
thermodynamically opposed or inversely related. This presents 
special problems or limitations for the in-cylinder combustion pa- 
rameter control approach previously used to emissions control 
since the high combustion temperatures and long residence times 
needed for soot oxidation is unfortunately, the same environment 
where NO, is rapidly formed. The compromise required for simulta- 
neous emissions species reduction using in-cylinder control limits 
the absolute levels attainable. The authors propose to develop an 
alternative approach or a chemical solution to the combustion pa- 
rameter control for the reduction of NO, from diesel exhaust. The 
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prograr with DOE. described in tnis paper is to investigate and 
aeveiop RAPRENOX. a unique aftertreatment process and chem- 
cal solution for the reduction of NC, in the exhaust. Since diesel 
exhaust emissions are formec as tne result of a chemical process 
combustion. a chemical solution decoupling their reduction from 
this process appears attractive. It also offers the potential for im- 
proving BSFC since the classical NO,’BSFC trade-off required by 
combustion control techniques will be eliminated 


27443 (DOE’CE'15470-T3; Flat belt continuously variable 
high speed drive: Quarterly progress report, January 1, 1991- 
April 1, 1991. Kumm Industries. Inc.. Phoenix. AZ (United States) 
[1991]. 15p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract FG01-90CE15470. Order Number 
DE91011032. Source: OSTI: NTIS: GPO Dep 

The contracted work calls for the design. construction and test of 
flat belt pulley equipment that would demonstrate the practicality of 
transferring substantial power (up to 37.5 KW) from a high speed 
turbine shaft (50.000 RPM) to much lower speed output shaft with 
the availability of varying the speed of the output shaft over a two 
to one speed range relative to the high speed shaft. Such opera- 
tion would permit the power available from an exhaust gas turbine 
to be more efficiently utilized in a turbo-charged diesel engine. The 
overall work progress corresponds quite well with expenditures 
made to data. At the end of March, 1991. the preliminary and de- 
tailed design is complete — including analyses together with 
drawings (about 30 to date) of the test components. Initial tests are 
scheduled to start in April. 9 figs. 


27444 (ETDE/JP-mf-1513221, pp. 499-509) Development of 
@ ceramic gas turbine.: Regenerating single-shaft axial flow 
turbine for co-generation. New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcoho! and biomass. Order 
Number DE91513221. Source: OSTI: NTIS (US Sales Only). 

This study aimed to promote higher efficiency, less pollution and 
adoption of various types of fuels. Based on studies on heat resis- 
tant materials and elementary technology, a 300kW ceramic gas 
turbine engine was constructed and examined. About studied on 
heat resistant ceramic materials. injection molding conditions of 
moving blade and stationary blade materials of separate axil-flow 
turbines, molding conditions of heat exchanger tube were exam- 
ined and a model of a moving blade was made. Various analyses 
such as aerodynamical analysis of a turbine. numerical analysis of 
heat and hydraulic characteristics of a combustor, heat transfer 
performance and intensity analysis of a heat exchanger, and aero- 
dynamical and rotating strength analysis of a compressor were 
conducted to improve basic elemnts. Taking 56.000rpm for engine 
speed and 7.3 for pressure ratio based on the analyses mentioned 
above, a regeneration single-shaft axial-flow turbine for co- 
generation was planned and its partional in anufacture has started. 
A test device of turbines was also constructed. 7 figs., 3 tabs. 


27445 (ETDE/JP-mf-1513221, pp. 510-519) Development of 
@ ceramic gas turbine.: Regenerating two-shaft axial-flow 
turibne for co-generation. New Energy Development Organiza- 
tion, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO 
annual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

This study aimed to promote higher efficiency, less pollution and 
adoption of various types of fuels. Based on the study on heat re- 
sistant materials and elementary technology, a 300kW ceramic gas 
turbine engine applied to a fluctuating load was constructed and 
examined. As for studies on materials, shapes of large 
complicated-shape components such as a scroll, a power engine 
nozzle, and a gas generation turbine rotor were investigated and 
technology of junction and surface preparation was assessed. Sur- 
veys on elementary technology included detailed designing of the 
elements of the compressor, the combustor and the turbine, basic 
designing of the heat exchanger and the bearings and the primary 
and the secondary research and operation of the regeneration two- 
shaft axial-flow turbine. Stress analysis of the secondary testing 
model and strength evaluation of ceramic materials by the program 
( CARES ) developed by NASA confirmed the safety in effective 
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volume and surtace area under the operatina condition of 90% ro- 
tation speed. & fias.. 2 tabs 


27446 (ETDE JP-mf-1513221. pp. 520-531: Development of 
a ceramic gas turbine.: Regenerating two-shaft radial turbine 
for portable power generation. New Energy Development Orga- 
nization. Tokyo (Japan:. Oct 1990. 643p. (in Japanese). In 1989 
NEDO annuai summary of studies. (2)... Technology development 
or solar energy. fuei and energy storage. aicoho! and biomass 
Order Number DE91513221. Source: OSTI: NTIS (US Sales Only) 

This study aimed to promote higher efficiency. less pollution and 
adoption of various types of fuels. Based on the study on heat re- 
sistant materials and elementary technology. a 300kKW ceramic gas 
turbine engine applied to a fluctuating load was constructed and 
examined. Technology of molding and _ processing large 
complicated-shape components such as a trichotomy scroll. a gas 
generation turbine rotor. a metal shaft. a turbine nozzle and a 
shroud were investigated and these ceramic elements were evalu- 
ated by stress analysis. Results of heat exchanger elements test 
showed that modification of duct shape helped improve uniformity 
of flow rate around the core. Each element of the combustor and 
the compressor was designed and a hot spin test device of the tur- 
bine rotor was planned. Further studies are made on detailed 
designing of the regenerating two-shaft radial turbine portable 
power generation and construction and operation of the primary 
testing machine. 13 figs., 1 tab 


27447 (ETDE/JP-mf-1513221, pp. 532-535) Technology of a 
ceramic gas turbine.: Confirmation test of reliability of ce- 
ramic comonents. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy. fuel and energy storage. alcohol and biomass. Order 
Number DE91513221. Source: OSTI: NTIS (US Sales Only). 

For confirmation of reliability and practicability of ceramic compo- 
nents used for ceramic gas turbines, research was made to test 
creep strength of materials and to establish non-fracture detection 
methods of defects for practical machines. A tension test was em- 
ployed to make a test equipment and preliminary experiments were 
performed. A method of early fracture prognosis was evaluated. 
Relation between defects and breaking strength was investigated 
Estimation of a minimum failure size to be detected by non-fracture 
detection method showed that the size was the smallest for ring 
cracks and secondly smallest for circular cracks. As non-fracture 
detection methods which would be applicable to various types of 
shape factors, radiation method and ultrasonic method were em- 
ployed to quantitate fine defects of ceramic materials. X-ray tube 
voltage and absorption coefficient under the radiation method and 
beam diameter of flood focusing probe under ultrasonic method 
were measured. 2 figs., 1 tab. 


27448 (ETDE/JP-mf-1513221, pp. 536-638) Technology de- 
velopment of a ceramic gas turbine.: Study on test and 
evaluation methods of junction of ceramic materials. New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI: 
NTIS (US Sales Only). 

Studies were made to develop and establish evaluation methods 
of residual stress, strength and durability of junction of metal and 
ceramic used for a ceramic gas turbine. Literature research was 
conducted on representative combination of ceramic and metal, 
methods and characteristics of junction, shape and dimension. Ex- 
amination and analysis of residual stress was planned. According 
to this plan, specimens were prepared and tested by non-fracture 
methods using X-ray or ultrasonic, by the IF method and by frac- 
ture method using strain gage. In addition an analysis method of 
residual stress was developed and used to evaluate residual stress 
of SigN4/S45C junction. The result showed that the maximum ten- 
sile residual stress of 150MPa was generated in the longitudinal 
direction (perpendicular to the junction ) on ceramic side. The eval- 
uated result coincided with the measured one and it was proved 
that this analysis method was useful to evalaute applicability of 
junction patterns. 4 figs. 





27449 (ETDE/JP-mf-1513221, pp. 539-541) Technology de- 
velopment of a ceramic gas turbine.: Study on adaptability to 
the society. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 643p. (in Japanese). In 1989 NEDO annual 
summary of studies. (2).: Technology development on solar en- 
ergy. fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI: NTIS (US Sales Only). 

In this study characteristics of the co-generation system and the 
portable power generation ceramic gas turbine system as well as 
adaptability of these systems to various utilization fields of the soci- 
ety were evaluated in consideration of related regulations. Effective 
use of the system was investigated for application of the ceramic 
gas turbine. In a current investigation of the gas turbine utilization 
system, the present situation by heat engine, by type of business 
and by region of the co-generation system was examined. It was 
reported that effectiv availability of the primary energy reached 70- 
80 percent of the target at the tune of designing. Investigation of 
the present state of the use of the portable power generator clari- 
fied that lease trader 's efficiency was increasing every year. As 
for the popularization on a private level of the gas turbine utilization 
system, it is preferable to improve the efficiency of the system 
within the reasonable economical range. It is necessary to tackle 
on the problem of environmental protection in terms of the No, de- 
crease of the system. 


27450 (ETDE/JP-mf—1513356, pp. 228-241) Technical devel- 
opment of ceramic gas turbines.: Development of 300 kW 
ceramic gas turbines. Iwanaga, A. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 465p. 
(In Japanese). In NEDO R and D reports.: 10th meeting for 1989 
fiscal year. Order Number DE91513356. Source: OSTI; NTIS (US 
Saies Only). 

It is first noted that the only disadvantage of gas turbines 
presently in use is their low thermal efficiency and a ceramic gas 
turbine is expected to solve this problem with them by raising its 
turbine inlet temperature in operation. Basic designs and specifica- 
tions of the following regenerative type ceramic gas turbines to be 
developed are presented; single axle one for cogeneration, double 
axle one for cogeneration, and portable one of double axle type for 
power generation. It is noted that development goal is to achieve 
the following performance with pilot turbines which meet the re- 
quirement of exhaust gas regulation specified in the law by the end 
of the 1996 fiscal year; thermal efficiency of more than 42%, tur- 
bine inlet temperature of 1350 centigrades, and shaft horsepower 
of 300 kW. A number of problems are pointed out that must be 
solved in developing ceramic materials of required qualities and ce- 
ramic turbine components, such as blade, rotor, combustor and 
others. Some heat-resistant ceramic materials, techniques of 
jointing ceramic materials and others are enumerated that were de- 
veloped in the 1989 fiscal year. 7 figs., 3 tabs. 


27451 (ETDE-mf-1515239) Minutes of technical discussion 
on "Diesel engine capable of using vegetable oil’. Results. 
Bundesministerium fuer Ernaehrung, Landwirtschaft und Forsten, 
Bonn (Germany). 1 Oct 1987 13p. (In German). Order Number 
DE91515239. Source: OSTI; NTIS (US Sales Only). 

The minutes of technical discussions on ‘Diesel engine capable 
of using vegetable oil’ are submitted. Conclusions are appended to 
the subject areas, which are briefly outlined. There are individual re- 
ports on: Mixing vegetable oils for Diesels (no practicable solution 
for Diesel fuel if 5 to 15% of vegetable oils are added); the use of 
vegetable oil esters; pre-chamber engine (use of vegetable oil with- 
out esters in pre- or turbulence chamber engines); direct injection 
engines (favourable estimation of the ELSBETT engine); multi-fuel 
engines (they are neither particularly long-lasting nor economical, 
development of a multi-fuel engine capable of using vegetable oils 
on the Wankel principle). Finally, a catalogue of the following ques- 
tions is submitted. Are standard vehicles with engines which can 
use vegetable oil mixed in or as the only fuel offered in the Ger- 
man Federal Republic. What conditions are connected with 
vegetable oil operation, and what guarantee does the manufacturer 
give. Are there proven concepts in existence. What is the state of 
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development of special engine concepts up to readiness for mass- 
production. What are the pre-conditions for introduction of vehicles 
capable of using vegetable oil to the market. (HWJ). 


27452 (ETDE-mf-1515826) Long-time testing of the diagno- 
sis and trend system for marine engines. Final report. 
Aschpurwis, D. DMT - Marinetechnik GmbH, Hamburg (Germany); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Nov 1990 67p. (in German). Contract BMFT MTK0475A. 
Order Number DE91515826. Source: OSTI; NTIS (US Sales Only). 

The project intended to continue the development and long-time 
testing of the diagnosis and trend system. Additionally a 'Quasi- 
Online-Operation’ has been realized to ensure a fast application in 
practice. The functional abilities have been demonstrated as 
follows: Pretesting of the software in real-time conditions at simula- 
tion mode; Testing of the complete system with the running engine 
at the MBD-Test Stand. The testing results conform the functional 
abilities of the system as well as the correct statement regarding 
maintenance according to actual condition and the possitive ratio 
of cost/profit based on that, i.e. operation of marine diesel engines 
with optimal efficiency at lowest possible cost will be ensured. In 
addition to the sponsored scope of activities the onboard-use is at 
present proved by long-time testing under onboard-conditions on 
the ferry boat MV ‘Robin Hood’ of the TT-Line. (orig.) With 23 figs. 


27453 (NAL-TR-1068) Experiment on a rectangular cross 
section scramjet combustor. Komuro, T. (National Aerospace 
Laboratory, Tokyo (Japan)); Kudo, K.; Masuya, G.; Chinzei, N.; 
Murakami, A.; Tani, K. National Aerospace Lab., Chofu, Tokyo 
(Japan). Jun 1990. 15p. (in Japanese). Order Number 
DE91522969. Source: OSTI; NTIS (US Sales Only). 

In order to investigate combustion in scramjet engine, an experi- 
mental study was made on a rectangular cross section scramjet 
combustor. High-temperature vitiated air containing combustion 
product was blown into the combustor, and Mach number of flow 
was set for 2.5 at the nozzle outlet. Hydrogen fuel was injected 
perpendicularly from circular orifices downstream of rearward- 
facing steps. For various fuel flow rate, air stagnation temperature, 
and combustor length, wall static pressure, instream gas composi- 
tion, and Pitot pressure were measured. Following conclusion was 
obtained. The higher the fuel flow rate or the lower the air stagna- 
tion temperature was, the farther upstream combustion influence 
extended. The distance of the upstream influence correlated well 
with the peak wall pressure. With a high flow rate, there was no 
trace of each fuel jet left on local equivalent ratio contours. The 
mixing and combustion efficiencies showed high value, even near 
the fuel injector, but they did not increase significantly father down- 
stream after joined jet flow. 11 refs., 17 figs. 


27454 (UCRL-52000-91-2/3) Energy and Technology Re- 
view, February—March 1991. Johnson, K.C.; de Vore, L.; Gleason, 
K.; Sanford, N.M.; Van Dyke, P.T. (eds.). Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1991. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91015487. Source: OSTI; NTIS; GPO 
Dep. 

This review contains four articles: (1) The Chemical Kinetics of 
Engine Knock. We have developed kinetic models of hydrocarbon 
oxidation (combustion) that have revealed a great deal about en- 
gine knock. We have learned how and why such factors as 
molecular size and structure influence knock tendency and, there- 
fore, octane rating. (2) Interface Science: The Next Frontier in 
Materials Research. Interface science has recently become estab- 
lished as a technical discipline within the realm of materials 
research. At LLNL, we are developing first-principles models of the 
properties of materials interfaces and comparing them to high- 
resolution electron-micrography images of bicrystals to test and 
validate our predictions. Ultimately, we hope to develop these ca- 
pabilities to the point that it will be possible to produce materials 
“py design."(3) The Ultrahigh-Vacuum Diffusion-Bonding Machine. 
We have designed and are building an ultrahigh-vacuum diffusion- 
bonding machine for installation at LLNL with which we will be able 
to produce a variety of bicrystals. (4) Laser-Driven X-Ray Lithogra- 
phy of Integrated Circuits. LLNL scientists have been working 
cooperatively with Hampshire Instruments to develop a commer- 
cially viable laser-driven x-ray lithography system. 
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27455 (UCRL-JC—107388) The autoignition chemistry of 
paraffinic fuels and pro-knock and anti-knock additives: A 
detailed chemical kinetic study. Westbrook, C.K. (Lawrence Liv- 
ermore National Lab., CA (USA)); Pitz, W.J.: Leppard, W.R. 
Lawrence Livermore National Lab., CA (United States). [1991]. 
57p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-911025-1: Society of Automo- 
tive Engineers international fuels and lubricants meeting and 
exposition, Toronto (Canada), 7-10 Oct 1991). Order Number 
DE91014992. Source: OSTI; NTIS; GPO Dep. 

A numerical model is used to examine the chemical kinetic pro- 
cesses which lead to knocking in spark-ignition internal combustion 
engines. The construction and validation of the model is described 
in detail, including the low temperature reaction paths involving 
alkylperoxy radical isomerization. The numerical model is then ap- 
plied to C, to Cz paraffinic hydrocarbon fuels, and a correlation is 
developed between the Research Octane Number (RON) and the 
computed time of ignition for each fuel. Octane number is shown to 
depend on the rates of OH radical production through isomerization 
reactions, and factors influencing the rate of isomerization such as 
fuel molecule size and structure are interpreted in terms of the ki- 
netic model. The knock behavior of fuel mixtures is examined, and 
the manner in which pro-knock and anti-knock additives influence 
ignition is studied numerically. The kinetics of methyl tert-butyl ether 
(MTBE) is discussed in particular detail. 28 refs., 5 figs., 5 tabs. 


3302 External Combustion Engines 


27456 (UCRL-ID—107015) Laser-heated heat-exchanger 
thruster. Kare, J. Lawrence Livermore National Lab., CA (United 
States). 1 Apr 1991. 21p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91016503. Source: OSTI; NTIS; GPO Dep. 

A hydrogen-fuelled laser-heated thruster can produce a specific 
impulse of 500-800 seconds — sufficient to reach Earth orbit with 
plausible single-stage mass ratios — at exhaust temperatures be- 
tween 1000 K and 2000 K. At these low temperatures, a solid heat 
exchanger can be both cheap and efficient. A heat-exchanger- 
based thruster has a fundamental advantage over other 
laser-heated engines in that it is omnivorous — any laser wave- 
length or pulse format is acceptable. We present some options for 
vehicle and launch-system design and estimate their performance. 
13 refs., 8 figs. 


3303 Electric-Powered Systems 


Refer also to citation(s) 27229 


27457 (CONF-9010193-, pp. 1-4) Program overview. 
Chesnes, A.A. (Dept. of Energy, Washington, DC (USA)). Society 
of Automotive Engineers, Inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting; Dearborn, MI (United States); 22-25 Oct 
1990. In Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

This presentation describes the research efforts of the Depart- 
ment of Energy’s Office of Transportation Technologies. The 
presentation includes forecasts on energy consumption in trans- 
portation and where research emphasis will be. Also included are 
technology options available in the transportation sector and con- 
servation and renewable energy options. The 1991 budget division 
among the technologies is also discussed. 


27458 (CONF-9010193-, pp. 5-9) Overview of the U.S. De- 
partment of Energy’s electric vehicle program. Brogan, J.J. 
(Dept. of Energy, Washington, DC (USA)). Society of Automotive 
Engineers, Inc., Warrendale, PA (United States). Apr 1991. From 
Annual automotive technology development contractors coordina- 
tion meeting; Dearborn, MI (United States); 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 
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The need for pollution-free motor vehicles has been demon- 
strated many times. Leading candidate powerplants to meet this 
requirement are the electric battery and/or fuel cell systems. This 
paper summarizes the organization of the Government's activities, 
accomplishments, and ongoing research and development of these 
powerplants. 


27459 (CONF-9010193-, pp. 15-23) National Maglev Initia- 
tive overview. Sutton, P.L. (Dept. of Energy, Washington, DC 
(USA)); Gelman, D.J. Society of Automotive Engineers, Inc., War- 
rendale, PA (United States). Apr 1991. From Annual automotive 
technology development contractors coordination meeting; Dear- 
born, MI (United States); 22-25 Oct 1990. In Proceedings of the 
annual automotive technology development contractors’ coordina- 
tion meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

Each year US roads become more crowded and airports more 
congested, resulting in time, fuel, and ultimately money being 
wasted. US industrial competitiveness and balance of trade are 
worsening. Environmental concerns such as air quality and global 
warming are increasing in importance. Oil imports grow each year, 
resulting in a more vulnerable energy security picture. Transporta- 
tion solutions are needed which balance increased mobility against 
all of these issues. One possible solution would be a transportation 
system which is capable of quickly moving passengers or freight 
over distances of 100-600 miles, eliminating much intercity driving 
and a significant portion of domestic air flights. Ideally, such a sys- 
tem would be electricity-based, and not petroleum-based, to 
provide for increased flexibility and improved environmental and 
energy security situations. Finally, due to its significant applications 
and benefits, such a system would provide a new technology for 
export, and an opportunity for US technical leadership. Magnetic 
levitation (maglev) trains have shown strong potential to be such a 
solution. During the past year, the National Maglev Initiative (NMI) 
was formed to provide the Federal government with the leadership 
it required to determine its role in the development of this new 
transportation technology. The NMI is truly an interagency pro- 
gram, with primary involvement from the US Department of 
Transportation/Federal Railroad Administration, the US Army Corps 
of Engineers, and the US Department of Energy, as well as the 
support of these other Federal agencies: Environmental Protection 
Agency, National Aeronautics and Space Administration, and the 
US Department of Commerce. The specific purpose of the NMI is 
to assess the engineering, economic, and environmental feasibility 
of maglev in the US, and if appropriate, stimulate the development 
of a US maglev technology suitable for commercial implementation 
by the year 2000. 


27460 (ETDE-mf-—1514850) Electric power makes mobile. 
Neckarwerke Elektrizitaetsversorgungs-AG, Esslingen (Germany). 
[1990] 92p. (In German). Order Number DE91514850. Source: 
OSTI; NTIS (US Sales Only). 

Statistics show that a drive in the car to go shopping, to visit 
friends, or to go to work usually does not exceed 50 km. Thus, the 
thought of buying an electric-powered vehicle would show a lot of 
concern for the environment, because considering the emissions 
from electricity production in power plants, the electric-powered ve- 
hicle is 16 times cleaner than a petrol-driven one. During off-peak 
periods (at night), some 7 million electric-powered vehicles could 
be charged without new power plants having to be built. The publi- 
cation presents a compilation of manufacturers of electric-powered 
vehicles, hybrid vehicles, hydrogen-fueled vehicles, and track- 
bound electric-powered vehicles and busses. Contact and lending 
addresses are given. (BWI). 


3304 Hybrid Systems 
Refer also to citation(s) 27368 
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Refer also to citation(s) 27374, 27434, 27435, 27436, 27437, 
27438, 27439, 27440, 27441 





27461 (CONF-9010193—. pp. 25-36) The Office of Trans- 
portation Materials Tribology Program: Friction, wear, and 
lubrication research. Eberhardt, J.J. (Dept. of Energy. Washing- 
ton. DC (USA)). Society of Automotive Engineers, Inc.. Warrendale, 
PA (United States). Apr 1991. From Annual automotive technology 
development contractors coordination meeting; Dearborn, MI 
(United States); 22-25 Oct 1990. In Proceedings of the annual 
automotive technology development contractors’ coordination meet- 
ing. 455p. Order Number DE91013326. Source: OSTI; NTIS. 

The Tribology Program of the Office of Transportation Materials 
in the Office of the Deputy Assistant Secretary for Transportation 
Technologies (OTT) seeks to provide the required technology base 
for resolving major technical issues in friction, wear, and lubrica- 
tion, especially in advanced transportation technologies such as 
the automotive gas turbine and low-heat-rejection diesel engines. 
Most of the current DOE research activities in this area were 
initiated under the former Energy Conversion and Utilization Tech- 
nologies (ECUT) Program. This paper provides an overview of the 
Tribology Program activities for FY 1990 (the first year of the pro- 
gram under OTT) as they have been refocused to transportation 
applications. Selected accomplishments from activities initiated un- 
der ECUT are also presented. 


27462 (CONF-9010193—, pp. 309-318) Current progress in 
studies of dynamic contact of ceramics for advanced heat en- 
gines. Gaydos, P.A. (Battelle Memorial Institute, Columbus, OH 
(USA)). Society of Automotive Engineers, Inc., Warrendale, PA 
(United States). Apr 1991. From Annual automotive technology de- 
velopment contractors coordination meeting; Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI; NTIS. 

In support of the efforts to apply ceramics in advanced heat en- 
gines, a study was made of the sliding performance of ceramics at 
the ring/cylinder interface of low heat rejection engines. The objec- 
tive was to understand the basic mechanisms controlling the wear 
of candidate ceramics and thereby identify means for applying 
these ceramics effectively. The work documented in this paper was 
a continuation of earlier studies which evaluated the friction and 
wear performance of ceramic materials in both dry sliding and un- 
der lubricated conditions to 260C. The work focused on further 
evaluation of specialty composite ceramic coatings, surface treat- 
ments, and high temperature solid and liquid lubricants. It is 
apparent that no major improvements in wear resistance will occur 
through material changes alone. Effective lubrication at elevated 
temperatures will be needed to control ring/cylinder wear rates to 
acceptable levels. The ideal lubricant for this application should 
maintain a reasonable viscosity over the entire operating tempera- 
ture range, have a high oxidative stability, and evaporate or 
degrade without leaving deposits. A brief look at high temperature 
self-lubricating materials produced excellent friction and wear re- 
sults, which were in some cases equal to or better than those of 
the liquid lubricated tests. Wear testing in different environments 
was also conducted and it was found that the composition of the 
atmosphere had little effect on the observed wear rates. 


27463 (ORNL/TM-11816) Heat transfer effectiveness of a 
thermal barrier coating with different fuel compositions. 
Domingo, N. Oak Ridge National Lab., TN (United States). Jun 
1991. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91015602. Source: OSTI; NTIS; GPO Dep. 

Experiments were conducted to determine the heat transfer ef- 
fectiveness of a plasma-sprayed, partially stabilized, zirconia 
coating when heated by a non-luminous, less radiant flame 
(methane/air) and a luminous flame (n-butane/air). Composite ther- 
mal conductances (combined conductive and radiative resistance) 
are reported for a 0.5-mm thick ceramic coating at a given heat 
flux and coating mean temperature. A novel laser-fluorescence 
thermometry technique, which has been shown to be independent 
of flame thermal radiation background and surface emissivity, was 
used to measure coating surface temperature. Without reheating, 
the results showed that the thermal conductance decreased by 
66% with temperature within the range of 170°-240°C. For n- 
butane flame heating, the thermal conductance decreased by 54% 
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over a very narrow temperature range. Reheating of the coating 
produced an apparent irreversible change in its thermal conduc- 
tance. Initial values for thermal conductance decreased by 30% 
following reheat. 7 refs., 12 figs., 2 tabs. 


3307 Emission Control 
Refer also to citation(s) 27442 


3308 Alternative Fuels 
Refer also to citation(s) 25573, 26299, 27451, 27463, 28036 


27464 (DOE/METC-90/6115-Vol.2, pp. 490-499) Advanced 
fuels research: The evaluation of a coalderived liquid as a 
feedstock for the production of high-density aviation turbine 
fuel. Thomas, K. (Western Research Institute, Laramie, WY 
(USA)); Hunter, D.E. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1990. DOE Contract FC21- 
86MC11076. (CONF-900853—Vol.2: 10. annual gasification and 
gas stream cleanup systems contractors review meeting. Morgan- 
town, WV (United States), 28-30 Aug 1990). In Proceedings of the 
tenth annual gasification and gas stream cleanup systems contrac- 
tors review meeting. Volume 2. 262p. Order Number 
DE90009690. Source: OSTI; NTIS. 

The objective of this project is to evaluate three alternative fossil 
fuels as feedstocks for the production of high-density aviation tur- 
bine fuel. The fossil fuels are a western shale oil produced by 
Unocal using their upflow retorting process, an eastern shale oil 
produced by Synfuels Engineering and Development using the 
Tosco 2 process, and a coal-derived liquid produced by Coalite 
and Chemical Products Limited (Great Britain) using a pyrolysis 
process. To accomplish this the Western Research Institute investi- 
gated several processes including acid/base extraction to remove 
heteroatoms, dewaxing to decrease paraffin content, Attapulgus 
clay treatment to remove heteroatoms, coking to reduce boiling 
range, and hydrogenation to remove heteroatoms and to saturate 
olefins and aromatic products were measured, and the properties 
of potential fuel candidates were compared with target values es- 
tablished by the US Air Force. This paper reports only the results 
of the evaluation of the coal-derived liquid. 
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27465 (PSR-2181) Limited Test Ban Treaty amendment 
conference: Analysis of the conference and its outcome: Final 
report. Turrentine, A.R. PSR Services, Inc., Arlington, VA (United 
States). Jun 1991. 200p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-87DP50060. Order Number 
DE91015949. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
On 5 August 1988, representatives from Indonesia, Mexico, 
Peru, Sri Lanka, and Yugoslavia, on behalf of their respective gov- 
ernments, submitted letters to the proper authorities of the three 
Limited Test Ban Treaty (LTBT) depositary governments, the US 
Secretary of State and the United Kingdom and Soviet Foreign 
Ministers. The letters proposed an amendment to the LTBT that 
would convert it into a Comprehensive Test Ban (CTB). Addition- 
ally, the amendment proponents called for the convening of an 
amendment conference, as provided for in Article 2 of the treaty. 
The depositaries informed all parties to the treaty about the 
proposed amendment and the requests for an amendment confer- 
ence. Subsequently, additional states parties joined in the formal 
call for an amendment conference, bringing the total to more than 
one-third of all the parties. The treaty specifies that requests from 
one-third or more of the parties requires that an amendment con- 
ference be convened by the depositary governments. This report 
analyzes the outcome of the LTBT Amendment Conference that 
was held from 7 through 18 January 1991 in New York City at the 
United Nations Headquarters. It also identifies the issues at the 
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amendment conference that should be of particular concern or in- 
terest to the Department of Energy and suggests strategies for 
dealing with these issues in the aftermath of the conference. 


3502 Proliferation 


27466 (SAND-—91-1736C) IAEA safeguards for spent fuel in 
geologic repositories. de Montmollin. J.M. Sandia National Labs.., 
Albuquerque. NM (United States). [1991]. 4p. Sponsored by 
USDOE. Washington. DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910774-54: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting. New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016129. Source: 
OSTI; NTIS: INIS: GPO Dep. 

Several countries propose to permanently dispose of spent reac- 
tor fuel as waste in geologic repositories. There is no basis for 
terminating safeguards on spent fuel, since it does not meet the 
criteria specified for termination, and conceivably it might be sub- 
sequently recovered and used for prohibited purposes. The paper 
proposed safeguards measures for spent fuel undergoing prepara- 
tion, emplacement, recoverable storage, and after site closure 
which are consistent with other IAEA safeguards but which differ in 
detail, commensurate with the lesser risk of diversion relative to 
materials in other parts of the fuel cycle. The proposed measures 
rely on item accountability of discrete units, by means of contain- 
ment and surveillance. The concept is consistent with the 
guidelines contained in Part | of the Safeguards Document, INF- 
CIRC/153, but not entirely with Part Il, which is based on verified 
material balances. After final site closure safeguards are limited to 
infrequent site observations, which would be sufficient to detect 
any attempts to recover the material. The paper points out the 
magnitude of effort required for recovery and the difficulty of con- 
cealing if from casual observation. 4 refs. 


3503 Verification 
Refer also to citation(s) 26186, 28401, 28454 


27467 (ANL/CP-72991) Assessment of European and 
Canadian arms control verification technologies. DeVolpi, A. 
Argonne National Lab., IL (United States). [1991]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9104281-1: Treaty verification conference, 
Dallas, TX (United States), 24-30 Apr 1991). Order Number 
DE91015569. Source: OSTI; NTIS; GPO Dep. 

This paper provides a summary of a US government funded 
project which undertakes the research and analysis of technology 
and procedures on arms control verification in Europe. Section 2 
will describe the structure of the project, providing its purpose, ob- 
jectives, and organization. Section 3 reviews in detail the literature 
review for the project and initial findings from this study, including a 
categorization of verification subjects. Section 4 discusses the field 
assessments carried out on behalf of the project, describing their 
purpose, the areas of concern, and a review with initial findings for 
each of the field assessments completed to date. Planned field as- 
sessments are also outlined. In Section 5, the preparation of an 
analysis of the findings and their implications for future verification 
technology development is outlined. This paper concludes with 
some initial observations about foreign perspectives on arms con- 
trol verification procedure and technology, with recommendations 
for future study. 


27468 (BNL-45741) Verifying the CFE treaty: Any role for 
technology. Allentuck, J. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
910774-36: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91015839. Source: OSTI; NTIS; GPO Dep. 

As recently as 1989, it was generally expected that arms control 
would provide vast opportunities for technologists to exercise their 
ingenuity in adapting the tried and true concepts of materials con- 
trol to this novel regime. When the first phase of the Treaty on 
Conventional Armed Forces in Europe (the CFE Treaty) was finally 
agreed upon in October 1990, and signed on November 19, 1990, 
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it became obvious that verification was less important than consen- 
sus. Aside from NTM. which receives only passing mention. 
technology. even at the level of what is commonly accepted prac- 
tice in materials control. not to speak of advanced concepts. had 
no meaningful role. In this paper the non-existent role for “new” 
technology in the Phase | CFE verification process is explained. 
The explanation relies on (1) the perception that the benefits of 
having a treaty in place are far greater than the risk from possible 
violations. (2) the political liabilities that accompany the identifica- 
tion of insignificant violations and (3) the very large dimensions of 
a significant violation. 4 refs., 1 fig., 2 tabs. 


27469 (CONF-9103139-) Proceedings of the DOE/LLNL 
symposium on information management systems for nuclear 
test treaty verification. Vergino. E.S.: Taylor, S.R. (eds.). 
Lawrence Livermore National Lab., CA (United States). 5 Apr 1991. 
87p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract W-7405-ENG-48. From DOE/LLNL information manage- 
ment systems for nuclear test treaty verification symposium: Lake 
Tahoe, CA (United States); 5-7 Mar 1991. Order Number 
DE91015139. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

The department of Energy's Office of Arms Control and the 
Treaty Verification Program at the Lawrence Livermore National 
Laboratory (LLNL) sponsored a symposium on Information Man- 
agement Systems for Nuclear Test Treaty Verification at the 
Granlibakken Conference Center, Lake Tahoe, California. on March 
5-7, 1991. The purpose of the symposium was to bring together 
the developers and users of these systems in order to establish 
lines of cornmunication for sharing new products, applications, and 
ideas. Topics covered both the gathering of information (data 
bases) and the development of hardware and software that would 
allow an analyst to rapidly explore diverse data bases in order to 
identify, display, process, and associate different types of data. Al- 
though the emphasis was on nuclear test treaty verification, other 
applications were also explored. The topical areas of the presenta- 
tions were Information Management System Design, Software 
Development and Applications and Research/Application results. 
Individual papers have been cataloged separately. 


27470 (CONF-9103139-, pp. 4-5) GSE Field Station and Na- 
tional Data Center design. Davis, J.P. (Teledyne Geotech, 
Alexandria, VA (USA)); Lynnes, C.S.; Henson, I.H.; Cessaro, R.K.; 
Baumstark, R. Lawrence Livermore National Lab., CA (United 
States). 5 Apr 1991. From DOE/LLNL information management 
systems for nuclear test treaty verification symposium; Lake Tahoe, 
CA (United States); 5-7 Mar 1991. In Proceedings of the DOE/ 
LLNL symposium on information management systems for nuclear 
test treaty verification. 87p. Order Number DE91015139. Source: 
OSTI; NTIS (US Sales Only). 

Scientists and engineers of Teledyne Geotech have designed 
seismic data acquisition hardware and software for GSE Field Sta- 
tions and their associated National Data Centers (NDC) under the 
sponsorship of DARPA. Existing data processing and analysis 
software, designed for the Nuclear Monitoring Research and Devel- 
opment (NMRD) initiative and International Data Centers (IDC), 
has been integrated with new seismic analysis tools and data ac- 
quisition systems. The first Field Station was delivered to Tulsa in 
September, 1990. Installation of the first NDC is expected to take 
place in Beijing in February, 1991. The principle design goal of this 
project was to produce a software package that is portable, stan- 
dardized, and incorporates as much existing IDC and NMRD 
software as possible. Software development tools and standards 
followed include the X-window system and related high-level toolk- 
its Xt and Motif; SQL/Oracle Relational Database Management 
System (RDBMS) implemented with tables structured to duplicate 
those of the Center for Seismic Studies and compatible with data- 
base procedures used at the Washington IDC; UNIX-based system 
utilities; IDC/NMRD software, using the substrate of database 
manipulation, and inter-process communication; and parameter es- 
timation routines. A secondary design goal was to make system 
operation as simple as possible for an analyst whose experience 
with computers may be limited or whose first language is not Eng- 
lish. Graphical user interfaces allow many UNIX operations and 
SQL queries to be performed with the click of a button, so extensive 





knowledge of UNIX and SQL syntax is not required. Furthermore. 
errors due to misspelling and mistyping are reduced substantially. 


27471 (CONF-9103139-, pp. 6-8) Software design for the 
GSETT: Methods and applications. Lynnes, C.S. (Teledyne 
Geotech, Alexandria. VA (USA)): Henson, |.H.: Davis, J.P. 
Lawrence Livermore National Lab., CA (United States). 5 Apr 1991. 
From DOE/LLNL information management systems for nuclear test 
treaty verification symposium; Lake Tahoe, CA (United States): 5-7 
Mar 1991. In Proceedings of the DOE/LLNL symposium on informa- 
tion management systems for nuclear test treaty verification. 87p. 
Order Number DE91015139. Source: OSTI; NTIS (US Sales Only). 

The software for the Field Stations and National Data Centers 
for the GSETT experiment (described elsewhere in this volume by 
Davis) was designed not only to fulfill the specific GSETT require- 
ments of recording, archiving, analyzing and transmitting data. but 
also to utilize as much pre-existing software as possible, particu- 
larly from the Nuclear Monitoring Research and Development 
(NMRD) project administered by DARPA. In addition, the software 
required extensive use of graphical user interfaces and inter- 
process communication to minimize typing and speed operations. 
The resulting system includes software from two different contrac- 
tors at four different locations across the country, providing a 
formidable development and integration challenge. Finally, the 
GSETT schedule allowed only several months for the project. 
While the execution was not without its difficulties, the software is 
now also integrated into the longer term NMRD project. In addition, 
many of the software design paradigms developed during the 
course of the project will help future NMRD software design and in- 
tegration, as well as porting software to the NMRD. 


27472 (CONF-9103139-, pp. 9-13) Intelligent Monitoring 
System: Construction of a data archive by separating gold 
from dross. Bache, T.C. (Science Applications International Corp.., 
San Diego, CA (USA)). Lawrence Livermore National Lab., CA 
(United States). 5 Apr 1991. From DOE/LLNL information manage- 
ment systems for nuclear test treaty verification symposium; Lake 
Tahoe, CA (United States); 5-7 Mar 1991. In Proceedings of the 
DOE/LLNL symposium on information management systems for 
nuclear test treaty verification. 87p. Order Number DE91015139. 
Source: OSTI; NTIS (US Sales Only). 

There are generally two approaches to this data archiving prob- 
lem. Approach A is to make all data available, and Approach B is 
to make available only interesting segments selected according to 
some segmentation rules. In a word, Approach A has always been 
impractical. Approach B is practical, but current segmentation tech- 
niques fail to capture the data of interest to many seismologists. It 
seems clear that the vast majority of research is done with event- 
oriented data sets. In general terms, 95% of the issues require 
access to less than 10% of the data. Thus, if the author can iden- 
tify this 10% (or less), he can focus resources on providing 
convenient access to this smaller data volume (Approach B). He 
will archive the other data in much less conveniently accessible 
form, but this will affect few users. The success of this plan turns 
on our ability to identify the 10% or so of interesting data, and the 
author believes this can be done with the Intelligent Monitoring 
System (IMS). The IMS was developed to provide a new genera- 
tion of technology for operational detection. location, and 
identification of seismic events. The central attributes of IMS are: 
(1) automated data analysis with knowledge-based systems; (2) 
extensive facilities for archiving results of the automated and inter- 
active analysis; (3) extensive facilities for capturing new knowledge 
to improve the automated analysis; (4) an object-oriented, dis- 
tributed processing system architecture that facilitates modification 
and expansion. The first generation implementation of this new ap- 
proach to operational processing of seismic data is described 
elsewhere and more recent versions extend and refine the imple- 
mentation of the concepts presented there. The main point of this 
paper is that IMS provides the capability for a satisfactory imple- 
mentation of Approach B, and some estimates for the size of IMS 
data input and output are shown in the figure. 


27473 (CONF-9103139-, pp. 14-17) Data management and 
access at the Center for Seismic Studies. Bratt, S.R. (Science 
Applications International Corp., Arlington, VA (USA)). Lawrence 
Livermore National Lab., CA (United States). 5 Apr 1991. From 
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DOE/LLNL information management systems for nuclear test treaty 
verification symposium: Lake Tahoe, CA (United States): 5-7 Mar 
1991. In Proceedings of the DOE/LLNL symposium on information 
management systems for nuclear test treaty verification. 87p. Or- 
der Number DE91015139. Source: OSTI: NTIS (US Sales Only). 

Since 1982 DARPA’s Center for Seismic Studies (Center) has 
supported advances in seismology by providing high-quality data 
and by encouraging the acceptance of standards for data formats 
and software. A major upgrade and extension of the Center's data 
management facilities is now underway to make the Center an 
even more effective resource for the DARPA community. The 
primary objective is to provide for the research community easy ac- 
cess to the data most important for addressing problems in treaty 
monitoring seismology. To do this. the author has focused efforts in 
three areas: (1) improving computer resources and communica- 
tions links. (2) building rich, mew archives of important 
event-oriented data, and (3) developing the software and working 
environment necessary to permit unassisted access to the Center's 
resources. The author reviews these developments, using as a 
guide Figure 1, which illustrates the principal elements of the Cen- 
ter's data management architecture. 


27474 (CONF-9103139-, pp. 23-29) Modeling seismic 
archive access. Comer, R.P. (TASC, Reading, MA (USA)): Mc- 
Dermott, T.S. Lawrence Livermore National Lab., CA (United 
States). 5 Apr 1991. From DOE/LLNL information management 
systems for nuclear test treaty verification symposium; Lake Tahoe, 
CA (United States); 5-7 Mar 1991. In Proceedings of the DOE/ 
LLNL symposium on information management systems for nuclear 
test treaty verification. 87p. Order Number DE91015139. Source: 
OSTI: NTIS (US Sales Only). 

The number of archive volumes that must be retrieved, mounted, 
and read is a significant factor in determining the effort involved in 
producing research data sets from archived seismic data. (The au- 
thors use the term data set to refer to a collection of seismograms 
(time series segments) extracted from the archive and related to 
one another through association with a common experiment or re- 
search goal.) The approach presented here provides ways to: 
conduct a quantitative comparison of competing archive organiza- 
tions, in terms of the expected frequency of archive volume 
access; and project the future data set creation load for an existing 
archive, given scenarios for anticipated data set requests. This ap- 
proach is based on an analytic model which depends on a small 
number of fundamental parameters characterizing the archive, the 
data sets, and the network of contributing stations. 


27475 (CONF-9103139-. pp. 30-32) The IRIS Data Manage- 
ment System. Ahern, T. Lawrence Livermore National Lab., CA 
(United States). 5 Apr 1991. From DOE/LLNL information manage- 
ment systems for nuclear test treaty verification symposium; Lake 
Tahoe, CA (United States); 5-7 Mar 1991. In Proceedings of the 
DOE/LLNL symposium on information management systems for 
nuclear test treaty verification. 87p. Order Number DE91015139 
Source: OSTI; NTIS (US Sales Only). 

When the Incorporated Research Institutions for Seismology 
(IRIS) was founded. a Data Management System (DMS) was in- 
cluded as being an essential element within IRIS. IRIS consists of 
three major components. The Global Seismographic Network 
(GSN) is charged with the installation and operation of approxi- 
mately one hundred very broadband permanent seismographic 
stations. Presently about 25 stations are operational. The Program 
for Array Seismic Studies of the Continental Lithosphere (PASS- 
CAL) has developed new state of the art portable seismic recording 
systems and hopes to acquire 6,000 channels of portable record- 
ing capability within the next five years. presently, PASSCAL has 
about 600 channels available. The DMS is charged with the archiv- 
ing and distribution of data from the GSN and PASSCAL programs. 
Recently the DMS was also given the responsibility of data quality 
control and data flow for data from the GSN. The volume of data is 
anticipated to grow to more than 1 Terabyte per year at the end of 
five years. The DMS consists of several nodes as shown in Figure 
1. Two Data Collection Centers (DCCs) routinely receive station 
field tapes, perform quality control on these data and reformat 
them into the Standard for Exchange of Earthquake Data (SEED) 
format before forwarding the data to the IRIS Data Management 
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Center (DMC). Presently the IRIS/IDA DCC is responsible for the 
IRIS/IDA network consisting of 6 stations in the Soviet Union and 7 
stations outside the Soviet Union. The IRIS/USGS DCC in Albu- 
querque, New Mexico is currently operating seven IRIS stations 
around the world as well as continuing to operate the DWWSSN, 
SRO, ASRO and CDSN networks. Data from all of these networks 
are routinely shipped to the IRIS Data Management Center. 


27476 (CONF-9103139-, pp. 33-40) Software for a geophys- 
ical computing environment. Friberg, P. (Columbia Univ., 
Palisades, NY (USA)); Lerner-Lam, A.; Menke, W.; Davis. R.; 
Simpson, D. Lawrence Livermore National Lab., CA (United 
States). 5 Apr 1991. From DOE/LLNL information management 
systems for nuclear test treaty verification symposium; Lake Tahoe, 
CA (United States); 5-7 Mar 1991. In Proceedings of the DOE/ 
LLNL symposium on information management systems for nuclear 
test treaty verification. 87p. Order Number DE91015139. Source: 
OSTI; NTIS (US Sales Only). 

As distributed computing environments (data processing facilities 
based on networked computers) become common at research in- 
stitutions, software needed to fulfill research goals must meet new 
user requirements. Such software should: (1) make efficient use of 
resources available on the network; (2) be easy to use and learn; 
(3) provide a means for the sharing and exchange of data between 
multi-disciplinary researchers linked by the network; and (4) be 
based on well-defined standards. Researchers and professional 
programmers at Lamont-Doherty Geological Observatory have de- 
veloped a geophysical computing environment that fulfills each of 
these design criteria in three specific areas of data management 
and analysis: database management; two- and three-dimensional 
spatial data analysis. (maps); and time-series analysis. The authors 
describe each of these packages, their design philosophy, and their 
implementation strategies in a distributed computing environment. 


27477 (CONF-9103139-, pp. 41-42) A geophysical database 
tor Soviet nuclear test monitoring. Unger, J. (Geological Survey, 
Reston, VA (USA)); Leith, W. Lawrence Livermore National Lab., 
CA (United States). 5 Apr 1991. From DOE/LLNL information man- 
agement systems for nuclear test treaty verification symposium; 
Lake Tahoe. CA (United States); 5-7 Mar 1991. In Proceedings of 
the DOE/LLNL symposium on information management systems 
for nuclear test treaty verification. 87p. Order Number 
DE91015139. Source: OSTI; NTIS (US Sales Only). 

In support of efforts to develop intelligent analysis systems for 
nuclear test monitoring, the US Geological Survey has undertaken 
to digitize a suite of geological and geophysical data for the Soviet 
Union. The data will comprise all basic geological and geophysical 
data related to seismic coupling, natural and artificial seismic 
sources and seismic wave propagation. They include country-wide 
information on crustal thickness, Pn velocity, surface geology; and 
heat flow. In addition, several related data bases are available, in- 
cluding the locations of all recorded Soviet nuclear explosions, 
PNE's, the locations of all of the DSS (Deep Seismic Sounding) 
seismic reflectior/refraction lines, including those that used nuclear 
explosions as sources, and so on. Geographic data include detailed 
locations of lakes, shorelines, rivers, internal political boundaries, 
roads, and railroads throughout the Soviet Union (from World Data 
Base ll). as well as a gazetteer. GeoBase, a geographic database 
browsing program, developed at the Lamont-Doherty Geological 
Observatory, has been found to be an ideal tool for the organiza- 
tion, retrieval, display, and analysis of these data. Many of the key 
data sets for the Soviet Union, listed above, have been digitized 
and/or incorporated into GeoBase to facilitate these activities. Cur- 
rent efforts include expanding the data bases to include data on 
the Soviet continental margins, as well as areas outside of the So- 
viet Union. The data are available to any UNIX-based computer 
running GeoBase, via Internet, through the GeoBase ViewServer. 


27478 (CONF-9103139-, pp. 55-58) USD: A graphical tool 
for browsing and annotating scientific data. Woodruff, J. 
Lawrence Livermore National Lab., CA (United States). 5 Apr 1991. 
From DOE/LLNL information management systems for nuclear test 
treaty verification symposium; Lake Tahoe, CA (United States); 5-7 
Mar 1991. In Proceedings of the DOE/LLNL symposium on informa- 
tion management systems for nuclear test treaty verification. 87p. 
Order Number DE91015139. Source: OSTI; NTIS (US Sales Only). 
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The author is developing a tool based on Goldner and Johnson 
et al’s semantic network data model. The product can be used to 
generate queries on a relational database, to direct database query 
results to and from a foreign program for processing. and to piace 
and retrieve annotations alongside values in the database. Data- 
base queries are represented as directed graphs called patterns, 
which reflect the structure of the stored data. Directed links on a 
pattern assert a relationship between values stored in the data. 
The USD program provides its user with a graphic editing facility 
for manipulating patterns. Potentially the most useful feature of the 
USD data browser is its ability to store and retrieve arbitrary anno- 
tations on the relational data. Just as the possessor of a paper 
representation of a data table might annotate some values using 
Post-It notes, so can the user of USD place unstructured annota- 
tions on the data pattern display. 


27479 (CONF-9103139-, pp. 59-68) Integrated analog-digital 
workstation for multi-treaty data management. Steinmaus. K. 
(Pacific Northwest Lab., Richland. WA (USA)); Wukelic, G.E.; Mar- 
tucci, L.M. Lawrence Livermore National Lab., CA (United States). 
5 Apr 1991. DOE Contract ACO6-76RL01830. From DOE/LLNL in- 
formation management systems for nuclear test treaty verification 
symposium; Lake Tahoe, CA (United States); 5-7 Mar 1991. In 
Proceedings of the DOE/LLNL symposium on information manage- 
mem systems for nuclear test treaty verification. 87p. Order 
Number DE91015139. Source: OSTI: NTIS (US Sales Only). 

In anticipation of the US Department of Energy's (DOE's) in- 
creasing role in treaty development and implementation, the Pacific 
Northwest Laboratory (PNL) has developed and is evaluating a 
prototype workstation for information integration and exploitation to 
support the Strategic Arms Limitation Treaty (START) and the Nu- 
clear Test Treaties (NTTs). The unique characteristic of this system 
is its ability to manage information in both analog and digital for- 
mats. This capability provides for virtually unlimited on-line data 
base storage and retrieval, user simplicity and multi-treaty applica- 
bility. Applications include host and inspector training, inspection 
preparation, and lessons-learned recording and analysis. The intent 
of the workstation is to: tailor DOE hardware/software DOE 
capabilities into a workstation configuration in support of treaty veri- 
fication; integrate and exploit the effectiveness of digital-analog 
processing in the area of treaty information management; and 
demonstrate/transfer capabilities, as appropriate to users involved 
in treaty verification. 


27480 (CONF-9103139-, pp. 69-73) Interactive image and 
text processing for nuclear treaty support. Petrie, G.M. (Pacific 
Northwest Lab., Richland, WA (USA)); Rohay, A.C.; Wukelic, G.E.; 
Foote, H.P. Lawrence Livermore National Lab., CA (United States). 
5 Apr 1991. DOE Contract ACO6-76RL01830. From DOE/LLNL in- 
formation management systems for nuclear test treaty verification 
symposium; Lake Tahoe, CA (United States); 5-7 Mar 1991. in 
Proceedings of the DOE/LLNL symposium on information manage- 
ment systems for nuclear test treaty verification. 87p. Order 
Number DE91015139. Source: OSTI; NTIS (US Sales Only). 

Scientists attempting to apply computer analysis tools to their 
problem sets often face several practical problems beyond the 
purely scientific ones. These include (1) the need to be proficient in 
several different computer operating systems with diverse charac- 
teristics, (2) the time wasted in dealing with software issues rather 
than problem solving and (3) the time required to master computer 
application software, which limits time available to explore new 
analysis techniques. In an attempt to mitigate these problems, the 
Pacific Northwest Laboratory (PNL) is developing a spatial-based 
data fusion system. Selected features of this system, involving ad- 
vanced image and text processing schemes, have applicability to 
both technical and non-technical functions associated with increas- 
ing treaty-related information management requirements. 


27481 (CONF-9103139-, pp. 74) GEODES vector database 
for surface ground motion data in the spall region. Deupree, 
R.G. (Los Alamos National Lab., NM (USA)); App, F.N.; Win- 
terkamp, J.L.; Tunnell, T.W. Lawrence Livermore National Lab., CA 
(United States). 5 Apr 1991. From DOE/LLNL information manage- 
ment systems for nuclear test treaty verification symposium; Lake 
Tahoe, CA (United States); 5-7 Mar 1991. In Proceedings of the 
DOE/LLNL symposium on information management systems for 





nuclear test treaty verification. 87p. Order Number DE91015139 
Source: OSTI; NTIS (US Sales Only). 

GEODES is a vector database management system developed 
by Los Alamos Nuclear Test Containment for archiving and manip- 
ulating geophysical logs at the Nevada Test Site. Fortunately, it is 
sufficiently general to be used with any vector data record. One 
such record type is acceleration measurements made of strong 
(10's of g's) surface ground motion in the spall region of an under- 
ground nuclear explosion. These data in the past have been 
recorded at 20kHz and filtered to 2kKHz, so that the 7-10 seconds 
of data recorded provide an extensive vector stream of information 
This type of data has applicability for TTBT monitoring. The archi- 
tecture of GEODES is outlined with examples of the qualifying, 
plotting. and statistical operations performed by the database. 
GEODES also includes an Applications Interface to allow users to 
perform their own manipulations of the vector data streams. Capa- 
bilities developed through this interface include data correction, 
filtering. plotting and overplotting, FFT manipulation, integration, 
station location, and triangulation. Examples of some of these fea- 
tures are presented. 


27482 (CONF-9103139-, pp. 75-81) Neural network infor- 
mation systems for seismic treaty verification research. Dowla, 
F.U. (Lawrence Livermore National Lab., CA (USA)); Taylor, S.R. 
Lawrence Livermore National Lab., CA (United States). 5 Apr 1991. 
From DOE/LLNL information management systems for nuclear test 
treaty verification symposium; Lake Tahoe, CA (United States); 5-7 
Mar 1991. In Proceedings of the DOE/LLNL symposium on informa- 
tion management systems for nuclear test treaty verification. 87p. 
Order Number DE91015139. Source: OSTI; NTIS (US Sales Only) 

Neural networks can be described as computing systems that 
autonomously develop capabilities to solve problems; i.e. systems 
that learn from examples. Interconnection of many processing units 
in a network allows an adaptive construction of optimum nonlinear 
systems. Current interest in neural networks is an attempt at build- 
ing a class of powerful systems for solving difficult problems in 
discrimination, estimation, and optimization. Previously, the authors 
applied neural networks to the discrimination of seismic sources 
(Dowla, Taylor, and Anderson, 1990). The scope of the present 
study is to apply neural network to the seismic yield estimation 
problem. Conventional method in yield estimation consists of apply- 
ing linear regression analysis on a number of explosions of known 
yields for deriving a relationship of the form m, = a log(Y) + b, 
where Y is the explosion yield in kilotons (Kt). It is known from pre- 
vious studies with seismic data that near-source material properties 
like working point gas-filled porosity, rock type, material strength, 
depth of burial, and other factors can significantly affect the ampli- 
tude characteristics of the radiated wavefield (Springer, 1966; 
Patton, 1988; Vergino and Mensing, 1990; Taylor and Dowia, 
1990). These variations can introduce large uncertainties in con- 
ventional seismic yield estimation methods. In order to improve the 
ability to determine the size of underground seismic sources, the 
authors have applied neural networks that uses both signal and 
geophysical information that are available. 


27483 (CONF-9103139-, pp. 82) A geographical informa- 
tion system for geophysical modeling at the Nevada Test Site. 
Ferguson, J.F. (Univ. of Texas, Dallas (USA)). Lawrence Livermore 
National Lab., CA (United States). 5 Apr 1991. From DOE/LLNL in- 
formation management systems for nuclear test treaty verification 
symposium; Lake Tahoe, CA (United States); 5-7 Mar 1991. In 
Proceedings of the DOE/LLNL symposium on information manage- 
ment systems for nuclear test treaty verification. 87p. Order 
Number DE91015139. Source: OSTI; NTIS (US Sales Only). 
Seismological modeling at the Nevada Test Site (NTS) is an im- 
portant component of research in support of treaty verification. 
One-dimensional velocity and density models are used to compute 
Green's functions in source investigations. Two- and three- 
dimensional models have been useful in studies related to yield 
estimation and seismic response anomalies. Although a great deal 
of subsurface information is available for NTS, most of this infor- 
mation is inaccessible to seismologists in a timely manner. It is 
desirable to have a data base containing primary data in the form 
of well logs, geologic maps, gravity data and seismic observations. 
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Geographical information on roads. streams. topography. bound- 
aries, holes, test locations and facilities would be provided. Derived 
data. such as structure contours and geophysical profiles could 
also be represented. The best form for this data base is a vector 
type geographical information system (GIS). The user interface 
with a GIS is primarily graphical. It is possible to produce maps. 
cross sections or even three-dimensional models rapidly and inter- 
actively with this type of software. Special interfaces to forward and 
inverse geophysical modeling programs would be provided. The 
nature and use of a GIS for the NTS will be illustrated with exam- 
ples from recent work at Pahute Mesa. 


27484 (CONF-9103139-, pp. 83-84) Decision support sys- 
tems and treaty verification. Strait, R.S. (Lawrence Livermore 
National Lab., CA (USA)). Lawrence Livermore National Lab.. CA 
(United States). 5 Apr 1991. From DOE/LLNL information manage- 
ment systems for nuclear test treaty verification symposium; Lake 
Tahoe, CA (United States); 5-7 Mar 1991. In Proceedings of the 
DOE/LLNL symposium on information management systems for 
nuclear test treaty verification. 87p. Order Number DE91015139. 
Source: OSTI: NTIS (US Sales Only) 

By expanding the scope of current information management sys- 
tems (IMS), these systems could play a large role in arms control 
treaty verification. Such expanded systems could provide treaty 
verification decision support in the areas of policy formulation, ne- 
gotiation and monitoring. Possible decision support system (DSS) 
applications for nuclear test ban and other arms control treaties in- 
clude: compliance evaluation (e.g., have the Soviets complied with 
treaty provisions?); on-site inspection (OS!) choice and timing (e.g., 
if, where, and when to inspect?); hosting of OSIs (e.g., if and how 
should an inspection request be accommodated?): and R and D 
planning (e.g., which projects should be funded?). DSS emphasize 
utilizing information to improve decision-making, and place less 
stress on managing information in an efficient manner. However, 
an efficient data base management system is generally presup- 
posed in designing a DSS. As their name implies. DSS support 
decision-makers’ judgment; they do not make decisions nor do 
they replace decision-makers’ judgments. Good DSS also help in 
problem formulation, data selection and alternative evaluation. 
They do this by incorporating features of both IMS and operations 
research (OR), as well as psychology. 


27485 (CONF-9103139-, pp. 43-54) Integrating the manage- 
ment of structured and unstructured data. Goldner, M. 
(Lawrence Livermore National Lab., CA (USA)): Johnson, R.R.; 
Lee, M.; McKay, K.; Shectman, B.; Woodruff, J. Lawrence Liver- 
more National Lab., CA (United States). 5 Apr 1991. DOE Contract 
W-7405-ENG-48. From DOE/LLNL information management sys- 
tems for nuclear test treaty verification symposium; Lake Tahoe, 
CA (United States); 5-7 Mar 1991. In Proceedings of the DOE/ 
LLNL symposium on information management systems for nuclear 
test treaty verification. 87p. Order Number DE91015139. Source: 
OSTI; NTIS (US Sales Only). 

Current data base systems are based on data models which re- 
quire that information be manipulated in terms of a predefined 
structure. Such a requirement stems, in part, from the efficiencies 
necessary to store and retrieve large volumes of data. Many scien- 
tific database applications have structured data, but, also have 
unstructured data that is not easily organized. The need for un- 
structured data arises in applications where the organization is 
unknown or continually changing. This work presents a data model 
that integrates structured and unstructured data. Strategies for im- 
plementing this data model are described and a prototype system 
is presented. The examples in this paper are based on an applica- 
tion that seeks to analyze and predict properties of earthquakes for 
the purposes of treaty verification. This application is ideal for illus- 
trative purposes because the amount and type of data varies widely 
from one earthquake to another. However, the ideas presented 
here are useful to many scientific database applications and the 
prototype system is being applied to some of these applications. 


27486 (LA-UR-91-2197) Application of safeguards tech- 
nologies in support of a bilateral treaty to reduce nuclear 
warheads. Pillay, K.K.S. Los Alamos National Lab., NM (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
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(United Statesi. DOE Contract W-7405-ENG-36. (CONF-910774— 
46: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting. New Orleans. LA (United States). 28-31 Jul 1991). Order 
Number DE91016074. Source: OSTI: NTIS (US Sales Only): GPO 
Dep. 

The on-going negotiations between the US and the USSR are 
likely to lead to a reduction in the number of deployable warheads 
and delivery systems. One way of maintaining stability under this 
regime could be to control fissile materials within the defense com- 
plex of the parties involved and to assure separation of commercial 
and defense fuel cycles. A verifiable production scheme and a sta- 
ble fissile material inventory can prevent a “breakout” and its 
consequences. Some of the well-established principles and prac- 
tices of nuclear material safeguards can be brought to bear on this 
problem and help maintain a stable inventory of nuclear materials. 
and indirectly, a limit on the number of warheads. For the purpose 
of discussion, this paper assumes a treaty regime wherein a large 
number of deployed warheads will be dismantled under supervision 
and the disposal of recovered nuclear materials will be in a verifi- 
able regime so that they may not reenter the weapons fuel cycle 
This paper examines a pragmatic scenario for dismantling war- 
heads so that the declared special nuclear material contents can 
be verified without compromising design information. Also, we 
discuss several scenarios for the disposal of nuclear materials re- 
covered so that they can be safeguarded to prevent their reentry 
into the weapons fuel cycle. 11 refs. 
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Refer also to citation(s) 25984, 26000, 26521, 26553, 26557, 
26582, 26630, 26753, 26755, 26778, 26779, 26781, 26847, 26906, 
26931, 27066, 27073, 27074, 27075, 27076, 27077, 27078, 27079, 
27080, 27081, 27155, 27158, 27380, 27454, 27862, 27874, 28085, 
28104, 28136, 28137, 28152, 28317, 28364, 28431, 29183, 29370, 
29371 


27487 (ANL/CP—70930) Large angle x-ray diffraction study 
of nanocrystalline Pd. Fitzsimmons, M.R., Eastman, J.A. (Ar- 
gonne National Lab., IL (USA)); Mueller-Stach, M.; Waliner, G. 
Argonne National Lab., IL (United States). Jun 1991. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-901105—128: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (United States), 24 Nov - 
1 dec 1990). Order Number DE91015209. Source: OSTI; NTIS; 
GPO Dep. 

Quantitative x-ray diffraction measurements of ultrafine-grained 
(nanocrystalline) Pd and a coarse-grained polycrystalline reference 
foil were obtained using synchrotron radiation. The Bragg reflection 
intensity profiles of nanocrystalline Pd were found to be consider- 
ably better represented by Lorentzian functions than by Gaussian 
functions, indicating that a large fraction of the intensity from the 
Bragg peaks is located in the tails of the reflections. the intensity 
that is in the Lorentzian-shaped Bragg peaks differs only slightly for 
different grain-sized materials: thus, the atomic relaxations in the 
vicinity of grain boundaries do not produce broadly distributed dif- 
fuse scattering other than that found in the Bragg reflections. The 
results of the present work do not support the previously proposed 
existence of either a “gas-like” grain boundary phase, or large 
quantities of vacancies or voids within grains of nanocrystalline Pd. 
14 refs., 3 figs. 


27488 (ANL/CP-—72661) X-ray dichroism and Faraday effect 
studies in ordered and disordered Fe Pt. Alp, E.E. (Argonne 
National Lab., IL (United States)); Ramanathan, M.; Salem-Sugui, 
S. Jr.; Oliver, F.; Stojanoff, V.; Siddons, D.P. Argonne National 
Lab., IL (United States). Jul 1991. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910730-5: 4. international conference on synchrotron radi- 
ation instrumentation, Manchester (United Kingdom), 15-19 Jul 
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1991). Order Number DE91017305. Source: OSTI; NTIS: GPO 
Dep 

The magnetic properties of Fe3Pt compound depend on the de- 
gree of disorder present in the system. We have compared a 
cold-rolled. disordered sample with a heat treated. ordered sample 
using circularly polarized synchrotron radiation at the Fe K (7112 
eV) and at the Pt Ls (11564 eV) absorption edge. as well as by 
Mossbauer Spectroscopy, and x-ray diffraction. Fe-K edge dichro- 
ism is compared to the measurements of Faraday rotation using 
linearly polarized radiation. We found that the magnetic dichroism 
at the Pt Ls edge is reduced when the disordered Fe3Pt is heat 
treated and ordered. We also report that it is easier to measure 
Faraday rotation at the K-edges of transition metals than the mag- 
netic dichroism. 14 refs., 4 figs. 


27489 (ANL/CP-73317) The orientation eftect on amor- 
phization in CoTi under 1 MeV electron irradiation. Xu, Genbao 
(Northwestern Univ., Evanston, IL (USA)); Meshii. M.; Okamoto, 
P.R. Argonne National Lab., IL (United States). May 1991. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910870—21: 49. Electron Mi- 
croscopy Society of America (EMSA) annual meeting. San Jose, 
CA (United States), 4-9 Aug 1991). Order Number DE91015724. 
Source: OSTI; NTIS; GPO Dep. 

Since the first report of electron irradiation induced amorphization 
in 1982, this phenomenon has been characterized in many aspects. 
The effects of the dose and temperature, the mass of the incident 
beam, the deviation from stoichiometry and the electron flux, have 
been studied. There is, however, no systematic study has been re- 
ported on the crystallographic orientation effects. This appear will 
report the orientation effect on amorphization of intermetallic com- 
pound CoTi irradiated by 1 MeV electrons. 7 refs., 3 figs. 


27490 (ANL/CP-—73327-Rev.) Connection between grain 
boundary structure and energy: Revision. Merkle, K.L.; Wolf, D. 
Argonne National Lab., IL (United States). [1991]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9106101-1-Rev.: International conference 
on grain growth in polycrystalline materials, Rome (Italy), 18-21 
Jun 1991). Order Number DE91015558. Source: OSTI; NTIS; 
GPO Dep. 

High-resolution electron-microscopy (HREM) experiments are 
combined with computer simulations of <110> tilt grain boundaries 
(GBs) in Au to investigate the correlations between atomic-scale 
GB structure and energy. The energies calculated for a variety of 
symmetric and asymmetric GBs suggest that asymmetric GB-plane 
orientations are often preferred over symmetric ones. Experimen- 
tally the observed faceting behavior agrees with the computed 
energies. Computer simulations suggest general interrelations be- 
tween GB energy and (i) volume expansion and (ii) the number of 
broken bonds per unit area of GB. These atomic-scale microstruc- 
tural GB parameters, as evaluated from HREM observations, can 
be compared to simulation results. The fact that asymmetric GBs 
often are low in energy may be of considerable important for grain 
growth in polycrystalline materials. 21 refs., 8 figs. 


27491 (ANUCP-—73552) Formation of defect structures in 
metals during irradiation: Summary of plenary discussion ses- 
sion Part 1. Wiedersich, H. (Argonne National Lab., IL (USA)); 
Naundorf, V. Argonne National Lab., IL (United States). Jun 1991. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9105130-5: International 
conference on physics of irradiation effects in metals, Siofok (Hun- 
gary), 20-24 May 1991). Order Number DE91015548. Source: 
OSTI; NTIS; GPO Dep. 

Four main areas with good potential for impact on radiation ef- 
fects research in the next few years were addressed: (1) In-situ, 
real time experimentation; (2) computer experiments; (3) impact of 
high resolution and analytical electron microscopy on radiation ef- 
fects research; and (4) defect production in metals by electronic 
losses. Recollections from the session assembled with the help of 
view graphs kindly provided by some of the discussion participants 
are included. 


27492 (ANU/OTM-90/1, pp. 159) Ultrahigh current density 
ion implantation. Wilbur, P.J. (Colorado State Univ., Fort Collins 





(USA). Argonne National Lab.. IL (United States). Jan 1991. In 
DOE-OTM Tribology Program quarterly progress report. July— 
September 1990. 189p. Order Number DE91010995. Source 
OSTI: NTIS 

The goals of this program are (1) to develop an ultrahigh current 
density metal ion implanter with capabilities similar to those of our 
existing gaseous ion implanter, (2) to implant metal or nitrogen 
tons into various engineering alloys and ceramics, (3) to establish 
time/temperature/ion dose conditions that facilitate the formation of 
thick layers that are rich in implanted metal or nitrogen in these 
materials and (4) to measure the tribological behavior of materials 
implanted under various time/temperature/dose conditions. The 
vacuum system that houses the metal ion implantation system (in- 
cluding electrical and mechanical feed-throughs. viewing windows, 
etc.) has been built, tested and accepted. The power supplies re- 
quired to operate the metal ion implanter (namely those that supply 
positive high voltage bias, negative high voltage bias. filament 
cathode heating current. solenoidal magnet current, plasma dis- 
charge current and metal vaporization current) have been built 
tested and accepted. The graphite ion source, including its ion op- 
tics electrodes and ground screen. has been built and installed in 
the vacuum chamber. Electrical connections are being made in 
preparation for complete system testing. Extensive tests were con- 
ducted on ferrous surfaces implanted with nitrogen at high current 
densities to high dose levels. 


27493 (ANL/OTM-90/1, pp. 183-184) Wear/machinability re- 
lationships in nickel aluminide alloys. Blau. P.J. (Oak Ridge 
National Lab., TN (USA)); DeVore, C.E. Argonne National Lab., IL 
(United States). Jan 1991. In DOE-OTM Tribology Program quar- 
terly progress report, July-September 1990. 189p. Order Number 
DE91010995. Source: OSTI; NTIS. 

The purpose of this experimental study was to establish links be- 
tween the tribological behavior of an ordered intermetallic alloy and 
the strategies to be employed in its machining and finishing. To 
accomplish this goal, machining experiments (turning) were con- 
ducted in parallel with sliding wear studies of nickel aluminide alloy 
IC-218 LZr. Frictional heating calculations were compared with cal- 
culations of temperature rises during machining. Wear tests of the 
alloy were then conducted at the temperature predicted by the ma- 
chining calculations, and it was found that the IC-218 LZr was 
much more wear resistant at the machining temperature than at 
room temperature. Findings and recommendations have been in- 
cluded in two publications. 


27494 (ANL/OTM-90/1, pp. 185-188) Wear mechanism mod- 
elling. Ashby, M.F. (Cambridge Univ. (UK)). Argonne National 
Lab., IL (United States). Jan 1991. In DOE-OTM Tribology Program 
quarterly progress report, July-September 1990. 189p. Order 
Number DE91010995. Source: OSTI; NTIS. 

Software for calculating temperatures at sliding surfaces has 
been completed in prototype form, tested at Argonne, and now 
modified in the light of the tests. Full documentation has been pre- 
pared. Copies of the software have now been released to selected 
laboratories, with request for feedback. A set of the case studies il- 
lustrating the use of the software is in preparation. Experiments to 
explore wear mechanisms and their relationship to surface temper- 
ature are now under way. 


27495 (ANUOTM-90/1, pp. 165-167) Scale effects in fric- 
tion. Blau, P.J. (Oak Ridge National Lab., TN (USA)); DeVore, 
C.E. Argonne National Lab., IL (United States). Jan 1991. In DOE- 
OTM Tribology Program quarterly progress report, July-September 
1990. 189p. Order Number DE91010995. Source: OSTI; NTIS. 
Fundamental models for friction have been developed based on 
different size scales. Some models operate on the scale of macro- 
scopic contact of homogeneous bodies, while others attempt to 
study friction on an atomic level. A unique friction microprobe 
(FMP) was developed under ECUT funding to bridge the gap 
between macro, micro, and nano concepts of friction, and to deter- 
mine the proper scale on which to base practical friction models. 
This quarter, a series of experiments with 440C steel sliding on 
nickel aluminide (IC-50 alloy) is being prepared to study the sliding 
friction coefficients produced over several orders of magnitude in 
contact pressure and on three different reciprocating friction testing 
machines. The FMP has been modified to run reciprocating tests. 
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27496 (BARC—1538) Current programmes of Metallurgy Di- 
vision (1991). Bhabha Atomic Research Centre. Bombay (India) 
1991. 17p. Order Number DE91634904. Source: OSTI: NTIS (US 
Sales Only); INIS 

Current research and development programmes of the Metal- 
lurgy Division are listed under the headings: (1)Thrust Areas 
(2)High Temperature Materials Section. (3)Chemical Metallurgy 
Section. (4)Metallurgical Thermochemistry Section, (5)Physical 
Metallurgy Section. (6)Mechanical Metallurgy Section, (7)Corrosion 
Metallurgy Section. (8)Electrochemical Science and Technology 
Section. (9)Ceramics Section, and (10)Fabrication and Mainte- 
nance Group. A list of equipment in the Division and a list of 
sciientific personnel of the Division are also given. (M.G.B.). 


27497 (BNL-39912) Fe-W supermirrors for polarizing neu- 
trons. Majkrzak, C.F. (National Bureau of Standards, Washington, 
DC (USA). Inst. for Materials Science and Engineering); Neumann, 
D.A.: Copley, J.R.D.; Dinardo, R.P. Brookhaven National Lab., Up- 
ton. NY (United States). 1988. 6p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract AC02-76CH00016 
(CONF-871124—-109: Fall meeting of the Materials Research Soci- 
ety. Boston, MA (United States), 30 Nov - 5 dec 1987). Order 
Number DE91015228. Source: OSTI: NTIS; INIS: GPO Dep 

Polarized neutrons play an important role in scattering studies of 
condensed matter. Consequently, an efficient means of polarizing a 
neutron beam is very valuable. In addition to conventional. bulk 
single-crystal polarizers such as the Heusler alloy Cu2MnAl, polar- 
izing mirrors are often used for this purpose. Thin film bilayers of 
ferromagnetic Fe and nonmagnetic W have been deposited by 
sputtering on flat glass substreates according to a sequence of 
gradually varying bilayer thicknesses which in effect extends the 
critical angle for external mirror reflection for neutrons of one spin 
state when the Fe is magnetized in the plane of the film. The mea- 
sured reflectivity of this Fe-W multilayer system is compared with 
that of other supermirror polarizers consisting of different materials 
and layer sequences. 14 refs., 3 figs. 


27498 (BNL-46239) First principles simulations of metallic 
alloys and liquids. Davenport, J.W.: Fernando, G.W.; Qian, G.X.; 
Watson, R.E.; Weinert. M. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States); National Energy Research Supercomputer 
Center (United States). DOE Contract ACO02-76CH00016. (CONF- 
9105202—-7: Power supercomputer users meeting. Gaithersburg, 
MD (United States), 21-22 May 1991). Order Number 
DE91015171. Source: OSTI; NTIS; GPO Dep. 

In recent years it has become possible to calculate the structural 
and thermodynamic properties of materials from first principles. 
The words “first principles” refer to the fact that there are no ad- 
justable parameters in these theories. The calculator need only 
specify the atomic constituents — the rest is handled by the com- 
puter. In this sense the calculations are “unbiased” and can be 
used to search for new materials with interesting new properties. 
The search for new alloys by traditional techniques (based largely 
on trial and error) has become much too costly. Being both accu- 
rate and cheaper, guidance from computational and analytical 
theory is needed to narrow the search. In addition, it is important to 
extend these calculations to nonzero temperature —including the 
liquid phase. First principles calculations are nearly all based on 
the local density approximation (LDA). This is a technique for solv- 
ing the quantum mechanical motion of the electrons in solids. It 
resembles the Hartree Fock approximation in the sense that a sin- 
gle particle Schrodinger equation must be solved and the resulting 
wave functions used to construct the electronic charge density. As 
an example of this method, we discuss platinum-titanium alloys. 10 
rets., 2 figs. 


27499 (BNL-46259) Intermetallic superconductors—The 
state of development in 1991. Forsyth, E.B. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9105133-—2: Technological issues of superconducting ma- 
glev transportation, Upton, NY (United States), 23-24 May 1991). 
Order Number DE91014844. Source: OSTI; NTIS; INIS; GPO Dep. 

The commercial fabrication of intermetallic superconductors has 
reached a high degree of maturity in the past thirty years. The only 
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significant. commercial requirement for superconducting wire is the 
construction of magnetic resonance imaging (MRI) devices for 
medical diagnosis. In addition to this demand there are one-time 
projects such as high energy particle accelerators which often need 
considerable quantities of superconducting material over the few 
years of construction. R&D projects also provide a fluctuating mar- 
ket for superconducting materials. in the past the projects have 
included power apparatus such as generators. motors, energy stor- 
age and transmission cabies, and magnets for experimental fusion 
reactors. Superconducting magnetically levitated trains have under- 
gone full scale trials in Japan and Germany. This is by no means a 
comprehensive list of all the possible applications. Virtually all the 
devices requiring a magnetic field to be produced by superconduct- 
ing windings have used NbTi wire. but a few experimental Nb3Sn 
high field magnets have been constructed. This report briefly dis- 
cusses development of intermetallic superconductors. 


27500 (BNL-46298) Electron-yield EXAFS studies of Tb/ 
FeCo and Tb/Fe multilayers. Choi. Myung Hi (Catholic Univ. Med- 
ical Coll.. Seoul (Republic of Korea). Dept. of Physics): Joo, Jung 
Hoon: Lee, Jung Geun: Yang. Chang Sun: Kim, Kimoon: Whang, 
Dongmok; Heald, S.M. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 4p. Sponsored by USDOE. Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9104273-2: 3. synchrotron radiation users workshop, Pohany 
(Korea, Republic of), 13-14 Apr 1991). Order Number 
DE91014786. Source: OSTI: NTIS: GPO Dep. 

By using the electron-yield detection technique, the EXAFS 
spectra for Tb/FeCo and Tb/Fe multilayers, as well as a TbFeCo 
alloy and some reference thin films, have been measured. These 
multilayers were prepared by sputtering onto float-glass substrates, 
and had the total thickness of 1000A with various individual layer 
thickness or period values. An electron detector obtained from the 
EXAFS company of F.W. Lytle was used for the measurements 
and the high quality of data shows that the electron-yield detection 
technique is especially suitable for studies of multilayers. Prelimi- 
nary analysis results show some qualitative tendencies which need 
to be checked with more careful analyses and, if possible, with 
some low temperature data. 9 refs., 3 figs. 


27501 (BNL-46346) The time evolution of the first order 
magnetic phase transition in Dy-4%Y alloy. Tajima, K. (Keio 
Univ., Yokohama (Japan). Dept. of Physics); Akimitsu, J.; Akimitsu, 
M.; Rebelsky, L.; Gruebel, G.; Shirane, G. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-910903-6: International conference on 
magnetism, Edinburgh (United Kingdom), 1-7 Sep 1991). Order 
Number DE91015423. Source: OSTI; NTIS; INIS; GPO Dep. 

The first order magnetic transition of spiral to ferromagnetic 
structure of Dy-4%Y alloy has been investigated by means of Syn- 
chrotron X-ray diffraction. The development of the ferromagnetic 
phase could be studied by X-ray diffraction measurement for the 
observation of the hexagonal to orthorhombic crystal distortion 
accompanying the first order magnetic transition. Below T-, the fer- 
romagnetic and spiral phases coexist and the development of the 
ferromagnetic phase exhibits a time dependent behaviour and is 
proportional to logt except in the early stage of the phase transi- 
tion. 6 refs., 2 figs. 


27502 (BNL-46401) EXAFS at grazing incidence: Data col- 
lection and analysis. Heald, S.M. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016 
;AS05-80ER10742. (CONF-910730-1: 4. international conference 
on synchrotron radiation instrumentation. Manchester (United King- 
dom), 15-19 Jul 1991). Order Number DE91015840. Source: 
OSTI; NTIS; GPO Dep. 

EXAFS at grazing incidence can be applied to a large variety of 
surface and interface problems. This paper discusses in detail the 
collection and analysis of such data using interface EXAFS from 
metaV/Al bilayers as an example. A comparison of the fluorescence 
and reflectivity detection channels is given, along with a discussion 
of the methods for correction of anomalous dispersion distortions. 
In addition, data from a Ni-Ti multilayer is used to demonstrate the 
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potential of enhancing the sensitivity of the EXAFS signal to se- 
lected regions using standing wave effects. 23 refs.. 8 figs.. 1 tab. 


27503 (BNL-46433) Structure and stability of the anodi- 
cally formed films on 304 stainless steel in sulfuric acid. 
Clayton. C.R. (State Univ. of New York, Stony Brook. NY (United 
States). Dept. of Materials Science and Engineering): Doss. K..: 
Warren. J.B. Brookhaven National Lab., Upton, NY (United States) 
[1983]. 6p. Sponsored by National Science Foundation. Washing- 
ton. DC (United States). DOE Contract AC02-76CH00016. Grant 
DMR8106499A01. (CONF-830534-3: 5. international symposium 
on passivity. Bombannes (France), 30 May - 3 jun 1983). Order 
Number DE91016911. Source: OSTI; NTIS; GPO Dep. 

The structure and composition of the passive films formed on 
304 stainless steel in deaerated IN H2SO, were studied by 
RHEED, XPS and AES. The stability of the passive films as a 
function of passivation potential and passivation time were investi- 
gated. The role of bound water in affecting the stability of the 
passive films is discussed. 7 refs., 3 figs. 


27504 (CBPF-NF-033/90) A simple _ localized-itinerant 
model for PrAl,: crystal field and exchange effects. Ranke, 
P.J. von (Universidade do Estado, Rio de Janeiro, RJ (Brazil). Inst 
de Fisica); Palermo, L. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1990. 20p. Order Number 
DE91642036. Source: OSTI: NTIS (US Sales Only): INIS. 

We present a simple magnetic model for PrAl sub(3). The effects 
of crystal field are treated using a reduced set of levels and the 
corresponding wave functions are extracted from the actual crystal 
field levels of Pr sup(+3) in a hexagonal symmetry. The exchange 
between 4f- and conduction electrons are dealt within a molecular 
field approximation. An analytical magnetic state equation is de- 
rived and the magnetic behaviour discussed. The parameters of 
the model are estimated from a fitting of the inverse susceptibility 
of PrAl sub(3) given in the literature. (author). 


27505 (CBPF-NF—-057/89) On the mechanism of oxy- 
gen desorption in Fe:Y-Ba-Cu-O superconducting oxides. 
Saitovitch. E.B.; Scorzelli, R.B.: Azevedo, |.S.; Santos, C.A. dos. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1989. 13p. Order Number DE91642037. Source: OSTI: 
NTIS (US Sales Only); INIS. 

In situ sup(57)Fe Moessbauer Spectroscopy experiments have 
been performed on Fe:Y-Ba-Cu-O samples. in vacuum at high tem- 
peratures. From the results obtained it has been possible to make 
evident the kinetics of oxygen loss in doped samples. (author). 


27506 (CONF-910707—3) Dual ion implantation effects on 
fatigue properties of Fe-13Cr-15Ni alloys. Rao, G.R. (Auburn 
Univ., AL (United States)); Lee, E.H.; Chin, B.A. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 7. international conference on _ surface 
modification of metals by ion beams (SMMIB-7); Washington, DC 
(United States); 15-19 Jul 1991. Order Number DE91015930. 
Source: OSTI; NTIS; GPO Dep. 

Bend fatigue tests and microhardness measurements were car- 
ried out on eight complex Fe-13Cr-15Ni alloys based on the 
composition Fe-13Cr-15Ni-2Mo-2Mn-0.2Ti-0.8Si-0.06C, implanted 
simultaneously with 400 keV boron and 550 keV nitrogen ions to a 
dose of 2.3x10'® ions/cm* for each ion. For all eight alloys, the 
dual implantation improved surface hardness but reduced the 
fatigue life. Optical microscopy revealed that the implantation sup- 
pressed slip band formation and slip band crack initiation. 
Transmission electron microscopy was used to characterize the 
near surface microstructures. It is evident that the suppression of 
slip band formation promoted grain boundary cracking to relieve 
stresses developed in the grains, thus leading to a reduced fatigue 
life. A similar study of four simple alloys based on the ternary Fe- 
13Cr-15Ni indicated that while dual implantation improved fatigue 
life, up to 250% in one case, triple implantation with boron, nitro- 
gen and carbon ions reduced fatigue life, again due to a shift to 
grain boundary cracking. Improvement in fatigue properties of poly- 
crystalline alloys by multiple ion implantation thus is limited by the 
presence of grain boundaries. 13 refs., 6 figs., 2 tabs. 
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27507 (CONF-910707—4) lon beam enhanced adhesion of 
iron films to sapphire substrates. Pawel, J.E. (Oak Ridge Na- 
tional Lab., TN (United States)): Romana, L.J.: McHargue. C.J.; 
Wert, J.J. Oak Ridge National Lab.. TN (United States). [1991] 
11p. Sponsored by USDOE, Washington, DC (United States): Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 7. international conference on 
surface modification of metals by ion beams (SMMIB-7); Washing- 
ton, DC (United States): 15-19 Jul 1991. Order Number 
DE91015931. Source: OSTI; NTIS: GPO Dep. 

The effect of implantation of different ion species on the adhe- 
sion of iron films to sapphire substrates has been investigated. The 
implantation energies were adjusted to ensure the ion concentra- 
tion profiles, damage profiles, and recoil distributions were the 
same for each species. For all implantations, the peak ion concen- 
tration was at the film-substrate interface. The adhesion of the 
films was measured by pull test and a scratch test. For a fluence 
of 1 x 10'S ions-cm~*, implantation of Cr (300 keV) and Fe (320 
keV) increased the bond strength whereas implantation of Ni (340 
keV) did not. The effect is proposed to be due to changes in the 
interfacial energy resulting from the presence of the ion species at 
the interface. Only a narrow zone is affected; the mixing at the in- 
terface is less than 10 nm. 24 refs., 3 figs. 


27508 (CONF-910903-5) Magnetic excitations in the trian- 
gular antiferromagnet Mn3zSn. Radhakrishna. P. (Jawaharlal 
Nehru Centre for Advanced Scientific Research, Bangalore (india)); 
Cable, J.W. Oak Ridge National Lab., TN (United States). [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From International conference on 
magnetism; Edinburgh (United Kingdom); 1-7 Sep 1991. Order 
Number DE91015328. Source: OSTI; NTIS; GPO Dep. 

The intermetallic compound Mn3Sn has a triangular spin configu- 
ration below the Neel point at 420 K. Below 230 K, this triangular 
spin arrangement remains within each hexagonal layer, but the 
spins rotate about the c axis with a period of about 10 co. We have 
studied the magnetic excitations of this itinerant electron antiferro- 
magnet along high-symmetry directions at temperatures above and 
below the helical phase transition T,,. At 295 K, the spin-wave dis- 
persion is approximately linear in q along {100} and {110} and 
quadratic in q along the {1,0,¢} and {1,1,¢} directions. The spin- 
wave energies at 295 K can be described by (iw)* = A® + A®*q* and 
fiw = A + By® where the anisotropy gap A = 4.3 MeV, A ~ 100 MeV 
— A for {100}, A ~ 135 MeV — A for {110}, and B = 130 MeV - 
A? for {1,0,¢} and {1,1,¢}. Below T,,, the zone center shifts to the 
satellite positions of the helical structure, and the dispersion along 
{1,0,¢} becomes linear in q withhw ~ 95 q [MeV]. 5 refs., 3 figs. 


27509 (CONF-910903-7) Magnetic excitations in the itiner- 
ant antifferromagnet MnggCu49. Fernandez-Baca, J.A. (Oak Ridge 
National Lab., TN (USA)); Nicklow, R.M.; Hagen, M.E.; Tsunoda, 
Y.; Hayden, S.M. Oak Ridge National Lab., TN (United States). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International con- 
ference on magnetism; Edinburgh (United Kingdom): 1-7 Sep 1991. 
Order Number DE91015622. Source: OSTI; NTIS; INIS; GPO Dep 

We have performed a neutron scattering experiment in order to 
study the spin dynamics of the itinerant-electron-antiferromagnet 
MngoCu;9 at room temperature. Strongly-damped spin waves of 
energies up to 68 MeV have been observed. These excitations 
have been found to be consistent with a linear dispersion relation 
with a stiffness constant of about 140 MeV — A and an energy gap 
of 8.2 MeV. The spin-wave damping is consistent with theoretical 
calculations that predict a damping linear in the wavevector q. 
These results are qualitatively consistent with recent measure- 
ments by Nicklow and Tsunoda, and with earlier measurements by 
Wiltshire and collaborators. 5 refs., 1 fig. 


27510 (CONF-910909-8) Mechanical properties of FeAl- 
based alloys. Sikka, V.K.; Gieseke, B.G.; Baldwin, R.H. Oak 
Ridge National Lab., TN (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 1. international conference on heat-resistant 
materials; Lake Geneva, WI (United States); 22-26 Sep 1991. Or- 
der Number DE91015322. Source: OSTI; NTIS; GPO Dep. 


The Fe3Al-based alloys are ordered intermetallic that offer excel- 
lent corrosion resistance in molten salts. They also show excellent 
resistance to high-temperature oxidation and sulfidation. Because of 
these properties, Fe3Al-based alloys have been identified for many 
potential applications. Tensile. creep. and fatigue properties of se- 
lected iron aluminides are presented. Tensile data range from room 
temperature to 800°C. Creep properties vary from 450 to 750°C, 
and fatigue data at 600°C. Low-temperature tensile properties of 
these alloys are sensitive to the composition, thermomechanical 
processing, and the final heat treatment. 10 refs., 7 figs. 


27511 (CONF-911003-1) Non-equilibrium solidification in 
austenitic stainless steel welds. Vitek, J.M.; David, S.A. Oak 
Ridge National Lab., TN (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Fall meeting of the Minerals, Metals and 
Materials Society of AIME and Materials Week of the American So- 
ciety of Metals; Cincinnati, OH (United States); 20-24 Oct 1991. 
Order Number DE91014279. Source: OSTI; NTIS: GPO Dep. 

Recent studies have shown that non-equilibrium solidification 
may occur in a wide range of stainless steel alloy compositions. 
The non-equilibrium microstructures that are found are commonly 
produced in laser and electron beam-welded materials but they can 
also be observed, in some cases, in welds produced by conven- 
tional arc welding. In general. non-equilibrium solidification extends 
the range of compositions in which fully austenitic or fully ferritic 
microstructures are observed, while the range over which duplex 
microstructures are observed is reduced. These experimental re- 
sults are explained in terms of thermodynamic considerations. 
Calculations, as well as experimental evidence. indicate that rapid 
solidification conditions result in sufficient undercooling to allow for 
competition between primary ferrite and primary austenite solidifi- 
cation. Under such conditions, primary austenite formation is 
kinetically favored. In addition, rapid cooling can inhibit the equilib- 
rium solid state transformation of ferrite to austenite, leading to the 
retention of fully ferritic microstructures for some alloy composi- 
tions. Finally, over a limited range of compositions, fully austenitic 
microstructures have been found without any evidence of a solidifi- 
cation substructure. These microstructures may be produced by a 
massive transformation from ferrite to austenite in the solid state. 
Alternatively, these microstructures can be explained in terms of 
solidification behavior. Further research is required to clarify this 
subject. 42 refs., 7 figs., 1 tab. 


27512 (CONF-911003-2) Weld pool solidification and mi- 
crostructures. David, S.A.; Vitek, JM. Oak Ridge National Lab., 
TN (United States). [1991]. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Fall meeting of the Minerals, Metals and Materials Society of AIME 
and Materials Week of the American Society of Metals: Cincinnati, 
OH (United States); 20-24 Oct 1991. Order Number DE91014263. 
Source: OSTI; NTIS: GPO Dep. 

Solidification behavior controls the size and shape of grains, the 
rate and extent of segregation, the distribution of inclusions, the ex- 
tent of defects such as porosity and hot-cracking, and, ultimately, 
the properties of weld metal. In the past, theories related to single 
crystal growth technology and castings have been extrapolated to 
describe weld metal solidification. However within the last two 
decades there have been several new developments in solidifica- 
tion theory. The paper will address the solidification behavior of a 
weld pool, incorporating recent advances in solidification theories. 
Basic principles from ingot, single crystal, and rapid solidification 
processes will be used to understand and explain observed weld 
metal microstructures. Finally, and most importantly, solidification 
parameters that contro! weld pool solidification such as tempera- 
ture gradient and growth rate and the resultant undercooling have 
been correlated with weld metal microstructure. 61 refs., 13 figs. 


27513 (CONF-911003-3) Effect of convection on weld pool 
development. Zacharia, T.; David, S.A.; Vitek, J.M. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Fall meeting of the Minerals, Metals and Materials Society of 
AIME and Materials Week of the American Society of Metals; 
Cincinnati, OH (United States); 20-24 Oct 1991. Order Number 
DE91014213. Source: OSTI; NTIS; GPO Dep. 
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A computational study of the transient convective phenomena in 
the weld pool during gas tungsten arc (GTA) welding of Type 304 
stainless steel is presented. The solution of the transport equations 
is based on a contro! volume approach that directly utilizes the in- 
tegral form of the governing equations. The computational model 
considers buoyancy and electromagnetic and surface tension 
forces in the solution of convective heat transfer in the weld pool. 
In addition, the mode! includes weld metal vaporization and 
temperature-dependent thermophysical properties. The results con- 
firm that the development of the weld pool is very sensitive to the 
convective flow in the weld pool. Theoretical predictions of the weld 
pool surface temperature distributions and the cross-sectional weld 
pool size and shape were compared with corresponding experimen- 
tal measurements with good agreement. 23 rets.. 9 figs., 3 tabs. 


27514 (CONF-911003—6) Fundamental metallurgical con- 
siderations in brazing and soldering. Santella, M. Oak Ridge 
National Lab., TN (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Fall meeting of the Minerals. Metals and 
Materials Society of AIME and Materials Week of the American So- 
ciety of Metals; Cincinnati, OH (United States); 20-24 Oct 1991. 
Order Number DE91016224. Source: OSTI; NTIS; GPO Dep. 

The ability to obtain braze or solder joints which are free of de- 
fects and have properties suitable for their intended applications 
depends directly on the phenomena of wetting and flow of liquid 
filler metals. Wetting in Brazing and Soldering is covered for both 
chemical non-equilibrium and equilibrium conditions. Filler material 
liquid flow is covered for both vertical joints and horizontal joints. 9 
rets., 3 figs. (JEF) 


27515 (CONF-9010193-, pp. 283-299) Development and 
validation of a model for assessment and design of ceramic- 
metal and ceramic-ceramic joints. Ahmad, J. (Battelle Memorial 
Institute, Columbus. OH (USA)): Majumdar, B.: Hopper. A. Society 
of Automotive Engineers, inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting: Dearborn, MI (United States); 22-25 Oct 
1990. In Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

A general joint design and assessment methodology is devel- 
oped to address the problem of designing reliable, high strength 
Zirconia-to-zirconia and zirconia-to-nodular cast iron joints. A joint’s 
load carrying capability is predicted in terms of its material strength 
and fracture toughness characteristics. The effects of joint con- 
stituent properties and joining process variables are included. The 
methodology is verified in a two step process by applying it first to 
notched bend bars and then to a notched disk specimen loaded in 
compression. Mechanica! and thermal characterization of joints. ad- 
herents, and interlayer materials were performed to provide data 
for input to the design methodology. Results from over 150 room 
temperature tests and 30 high temperature tests were used. Exten- 
sive comparisons of experimental results were made with model 
predictions of failure load. 


27516 (CONF-9105151-6) Requirements for the observa- 
tion of Fermi surfaces in disordered alloys. Faulkner, J.S. 
(Florida Atlantic Univ., Boca Raton, FL (USA)): Stocks, G.M. Oak 
Ridge National Lab., TN (United States). [1991]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Physical phenomena at high magnetic fields; 
Tallahassee, FL (United States); 15-18 May 1991. Order Number 
DE91014578. Source: OSTI; NTIS; GPO Dep. 

The proposal is made that it may be possible to use de Haas- 
van Alphen measurements to gain a deeper understanding of the 
electronic states in concentrated, disordered, substitutional, metallic 
alloys. The reasons for this are the increased availability of high 
magnetic fields and the development of a quantitative alloy theory. 
16 refs., 5 figs. 


27517 (CONF-9106244—1) P/M processing and applications 
of Fe3Al-based intermetallics. Sikka, V.K. (Oak Ridge National 
Lab., TN (USA)); Baldwin, R.H.; Howell, C.R.; Reinshagen, J.H. 
Oak Ridge National Lab., TN (United States). [1991]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC05-840R21400. From 1991 powder metallurgy conference and 
exhibition: Chicago. IL (United States): 9-12 Jun 1991. Order Num- 
ber DE91015302. Source: OSTI: NTIS: GPO Dep 

The batch-to-batch reproducibility of an iron-aluminide alloy pow- 
der is described. Two batches of powders were produced by 
air-induction melting, followed by nitrogen-gas atomization. The 
powder reproducibility was checked for chemical composition. re- 
sponse to consolidation and fabrication. and mechanical properties. 
The second powder batch showed significantly different tensile 
properties from the first batch. The difference in properties of the 
second batch was explained by its lower aluminum content and 
higher oxygen content. As experience builds in the recovery of var- 
ious elements during melting, and standards for chemical analysis 
become established for these materials, the batch-to-batch variabil- 
ity is expected to be reduced to a minimum. 3 refs.. 7 figs., 3 tabs. 


27518 (CONF-9108111-1) Development of nickel and iron 
aluminides and their applications. Sikka, V.K. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 30. annual Canadian Institute of Metalurgist 
(CIM) conference; Ottawa (Canada): 18-21 Aug 1991. Order Num- 
ber DE91015323. Source: OSTI; NTIS: GPO Dep. 

Alloys based on the intermetallic compounds Ni3Al and Fes3Al 
have been developed. Intermetallic compounds are characteristi- 
cally brittle at room temperature, and some are also brittle at 
elevated temperatures. Nickel-aluminide alloys have been made 
ductile by alloying with a small amount of boron (200 ppM by 
weight) and adjusting the aluminum content to 24 at. % or less. 
lron-aluminide alloys are ductile when chromium is added (>wt. 
2%) and the aluminum is adjusted to 28 at. %. These alloys begin 
ordering upon solidification; therefore, a greater shrinkage must be 
accommodated during casting. The hot-working temperature “win- 
dow” for the nickel-aluminide alloy is very narrow; however, the 
alloy can be cold-worked large amounts. lron-aluminide alloys have 
a very broad hot-working temperature range but have limited ductil- 
ity (<20%) at room temperature. The strength and oxidation 
resistance of these alloys are such that many potential applications 
exist. Commercialization is in progress. 15 refs., 14 figs. 


27519 (DOE/ER/13039-T19) Electrochemical wear mecha- 
nism and deposit formation in lubricated systems: Final 
technical report, May 1983—June 1987. Beck, T.R. Electrochemi- 
cal Technology Corp.. Seattle, WA (United States). Jul 1987. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-83ER13039. Order Number DE91015415. Source: 
OSTI: NTIS: GPO Dep. 

The objective of this contract effort was to determine if zeta 
corrosion causes a significant contribution to lubricated machinery 
such as bearings and gears. Such being the case, additive pack- 
ages to lubricants could be specifically modified to control zeta 
corrosion. Electrokinetic current measured in lubricated journal and 
roller bearings were in agreement with predictions of a theoretical 
model. A small direct current was measured on the journal and ac 
pulses of current were generated on the outer race of a roller bear- 
ing. Pulses of ac current were also generated on the journal by 
asperities on the shaft in the form of small nylon filaments mounted 
axially on the surface. Wear measurements were made on the 
journal by rubbing lubricated nylon cloth that was bonded to the 
shaft. All mechanical wear was eliminated by avoiding any metai- 
to-metal contact, so only electrochemical type wear occurred. The 
amount of wear was related to conductivity of the lubrications in a 
similar way to observations with hydraulic valve wear. The wear in- 
creased with lower fluid viscosity. Presence of oxygen was not 
necessary for the wear but its presence accelerated the wear. The 
wear tended to smooth the machining marks on the journal surface 
and the rate decreased with time as the surface became polished. 
It was concluded that zeta corrosion does occur in bearings. The 
corrosion is caused by lubricant flow normal to asperities, which 
generates a de current, anodic on one side and cathodic on the 
other side of the asperity. The anodic current causes corrosion 
which tends to level the asperities and smooth the surface. Zeta 
corrosion would then be particularly important during run-in of ma- 
chinery. Analysis showed that the measured ac pulses would 
cause little corrosion. 12 refs., 21 figs., 1 tab. 





27520 (DOE/ER/13954—3) Correlations between surface 
structure and catalytic activity/selectivity: Progress report, 
January 1, 1991—-December 31, 1991. Goodman, D.W. Texas A 
and M Univ., College Station, TX (United States). Dept. of Chem- 
istry. Jul 1991. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER13954. Order Number 
DE91016453. Source: OSTI; NTIS; GPO Dep. 

The goal of this research is to address those issues which are 
keys to understanding the relationship between surface properties 
and catalytic activity/selectivity. These issues also impact the un- 
derstanding of the origins of the enhanced catalytic properties of 
mixed-metal catalysts. The experimental approach utilizes a micro- 
catalytic reactor contiguous to a surface analysis system, an 
arrangement which allows in vacuo transfer of the catalyst from 
one chamber to the other. Topics studied include: reaction kinetics 
of methanol from syngas, CO oxidation by dioxygen, and ethane 
hydrogenolysis; electronic properties of bimetallic systems; synthe- 
sis and characterization of ultra-thin MgO films on Mo(100); and 
vibrational studies of ultra-thin metal and metal oxide films. (WET) 


27521 (DOE/ER/45147-6) High resolution electron energy 
loss studies of surface vibrations: Progress report, June 8, 
1990—May 31, 1991. Kesmodel, L.L. Indiana Univ., Bloomington, 
IN (United States). May 1991. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-84ER45147. 
Order Number DE91014539. Source: OSTI; NTIS; GPO Dep. 

New experimental studies of surface vibrational properties of ma- 
terials with high resolution electron energy loss spectroscopy 
(EELS) are reported. This document summarizes recent progress 
on surface phonon dispersion measurements on copper (001); alu- 
minum on silicon (111); ultrathin films of nickel on copper (001); 
and oxygen adsorption on ultrathin films of cobalt and nickel. 4 
refs. 


27522 (DOE/ER/45320—4) Studies of the Ill-V compounds 
in the megabar regime: Technical progress report. Ruoff, A.L. 
Cornell Univ., Ithaca, NY (United States). [1991]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER45320. Order Number DE91015911. Source: OSTI; NTIS; 
GPO Dep. 

In this project we make systematic studies of the crystal struc- 
ture of 3-5 compounds as a function of pressure along with 
developing the techniques for making these studies. The broad ob- 
jective of the proposed research its to provide experimental data 
over a broad range of coordination number and interatomic spacing 
which can play a leading role in the testing and development of 
theoretical models of binding. In a monumental breakthrough we 
reached pressures greater than that of the center of the earth (361 
GPa) for the first time by doing x-ray diffraction to 416 GPa. We 
analyzed the effect of nonhydrostaticity on pressure measurement. 
We showed how the decreasing band gap of diamond placed an 
upper limit on the use of the ruby pressure gauge. We carried out 
optical studies on GaAs to 115 GPa and found that it was amor- 
phous when we decreased the pressure to atmospheric indicating 
that in the high pressure metallic state the Ga and As atoms are 
random. we made x-ray studies at pressure on AlAs to 42 GPa 
and extended our studies on InAs to 70 GPa; both sets of data are 
being analyzed now. A chapter was written on High Pressure 
Phase Transitions. 8 refs., 1 figs. 


27523 (DOE/ER/45376-3) Dynamics of surface melting: 
Progress report, September 1, 1988—June 30, 1991. Elsayed-Ali, 
H.E. Rochester Univ., NY (United States). Lab. for Laser Energet- 
ics. Jun 1991. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER45376. Order Number 
DE91016344. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to study the phenomenon of sur- 
face disordering “surface melting” of single crystals of metals at 
temperatures below that of bulk melting. We use conventional 
static electron diffraction techniques as well as dynamic ultrafast 
reflection high-energy electron diffraction (RHEED) to study the 
temperature dependent surface structural behavior. Static RHEED 
experiments on surface disordering of Pb(110) crystal were conclu- 
sive on the existence of surface disordering at temperatures ~50 K 
below the bulk melting temperature. A large set of time-resolved 
RHEED experiments was conducted to study the thermal response 
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of Pb(110) to ~150-ps pulsed laser heating. The surface Debye- 
Waller effect was used to time resolve the evolution of surface 
temperature. This provided a picosecond time-resolved surface lat- 
tice structure and temperature probe. Results for laser fluences 
below the surface disordering temperature show agreement with a 
heat diffusion model. For laser fluences above the surface disor- 
dering temperature, surface disorder upon heating and regrowth of 
crystalline order were observed to be completely reversible within 
~150 ps. An extensive study of the temperature dependent surface 
disordering of Pb(100) using angle-resolved photoemission was 
conducted. Results show that the onset of surface disorder occurs 
at 586145 K. The number of disordered layers grow logarithmically 
to ~4-5 monolayers at 599 K. Slight anisotropy, which favors dis- 
ordering along the [011] azimuth compared to that along the [001] 
azimuth, was observed. 22 refs., 6 figs. 


27524 (DOE/ER/45392-3) Theoretical studies of metallic al- 
loys: Progress report, June 1, 1989-July 24, 1991. Faulkner, 
J.S.; Wille, L.T. Florida Atlantic Univ., Boca Raton, FL (United 
States). Alloy Research Center. Jul 1991. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
89ER45392. Order Number DE91016486. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new method to predict and understand the structure and 
phase stability of solid-solution alloys from a knowledge only of the 
atomic numbers of the constituent atoms is being developed. The 
coherent potential approximation will be used to obtain the elec- 
tronic contribution to the energy and the Monte Carlo method of 
statistical mechanics will be used for the thermodynamic part of the 
calculation. An improved coherent potential approximation will be 
developed by combining the standard approach with the quadratic 
KKR (QKKR) band theory method. This will make it easier to pre- 
dict the properties of alloys from first principles. The QKKR method 
will be developed further. 


27525 (DOE/ER/45403-2) Atomic structures and composi- 
tions of internal interfaces: [Annual progress _ report], 
September 1, 1990—August 31, 1991. Seidman, D.N. (Northwest- 
ern Univ., Evanston, IL (United States). Dept. of Materials Science 
and Engineering); Merkle, K.L. Northwestern Univ., Evanston, IL 
(United States). Dept. of Materials Science and Engineering. 
[1991]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER45403. Order Number 
DE91016095. Source: OSTI; NTIS; GPO Dep. 

The emphasis during the past year has been on reproducibly ob- 
taining metal/metal oxide interfaces in a number of binary alloy 
systems that are suitable for combined transmission electron and 
atom probe field-ion microscopy, as well as analytical electron mi- 
croscopy. This requires obtaining a high number density 
(Ng)[<5-10'© cm-—%] of a small metal-oxide precipitates (1 to 20 nm 
diam) in wire specimens. These requirements are essential, as the 
primary goal of our initial research to study the chemical composi- 
tions of metal/metal oxide interfaces on an atomic scale using the 
atom-probe technique. The basic approach we are employing is to 
prepare binary metal alloys, for which the solute species has a 
greater affinity for oxygen than the solvent, and where the perme- 
ability of the oxygen (coDo) is greater than c,Ds; for the solute (s) 
elements. The specific systems presently being investigated are: 
(1) Pt-4 at. % W and Pt-8.5 at. % W; (2) Cu-0.1 wt. % and Cu-1.3 
at. % Mg; (3) Cu-2.7 at. % Co; (4) Pt-9.15 wt. % Co; and (5) Ni-20 
wt. % Cr. Internal oxide precipitates of MgO and CoO — in Cu(Mg) 
and Cu(Co) alloys — have been obtained at values of Ny and pre- 
cipitate diameter that are suitable for combined transmission 
electron microscope and atom probe studies. Also results have 
been obtained which indicate that internal oxides of CrpO03 in a 
Ni(Cr) alloy and CoO in a Pt(Co) alloy should be suitable for our 
experimental program. 21 refs., 3 figs., 2 tabs. 


27526 (DOE/NE/37963-13) Deformation induced  mi- 
crostructural and microchemical changes during 
thermomechnical treatment: Quarterly progess report, April 1, 
1989-June 30, 1989. Atteridge, D.G. (Oregon Graduate Inst. of 
Science and Technology, Beaverton, OR (USA)); Murr, L.E.; Wood, 
W.E.; Bruemmer, S.M. Oregon Graduate Inst. of Science and 
Technology, Beaverton, OR (United States). [1989]. 43p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


ERA Vol. 16, No. 10 305 





36 MATERIALS 
3601 Metals and Alloys 


AC06-86NE37963. Order Number DE91014860. Source: 
NTIS; GPO Dep. 

An important aspect of this program has been the continued 
study into the effects of solution annealing (SA) on the subsequent 
susceptibility of the stainless steel (SS) material to grain boundary 
chromium depletion (GBCD). An understanding of this subject is 
academically important to this program as well as commercially im- 
portant to the industrial community. This quarterly report presents 
an overview of programmatic research in this area. 8 refs., 19 figs. 


OSTI; 


27527 (DOE/NE/37963-14) Deformation induced  mi- 
crostructural and microchemimcal changes during 
thermomechanical treatment: Quarterly progress report, Octo- 
ber 1-December 31, 1989. Atteridge, D.G. (Oregon Graduate Inst. 
of Science and Technology, Beaverton, OR (USA)); Murr, L.E.; 
Wood, W.E.; Bruemmer, S.M. Oregon Graduate Inst. of Science 
and Technology, Beaverton, OR (United States). [1989]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-86NE37963. Order Number DE91014861. Source: 
OSTI; NTIS; GPO Dep. 

An important aspect of this program has been the continued 
study into the effects of deformation on solution annealed (SA) ma- 
terial and on the subsequent susceptibility of the deformed 
stainless steel (SS) material to grain boundary chromium depletion 
(GBCD). An understanding of the deformation mechanisms(s) tak- 
ing place during plastic straining must be understood prior to 
understanding/modeling subsequent material sensitization behav- 
ior. This quarterly report presents an overview of programmatic 
research in this area. 30 refs., 12 figs. 


27528 (DOE/NE/37963-15) Deformation induced  mi- 
crostructural and microchemical changes during 
thermomechanical treatment: Quarterly progress report, Jan- 
uary 1, 1990—March 31, 1990. Atteridge, D.G. (Oregon Graduate 
Inst. of Science and Technology, Beaverton, OR (USA)); Murr, 
L.E.; Wood, W.E.; Bruemmer, S.M. Oregon Graduate Inst. of Sci- 
ence and Technology, Beaverton, OR (United States). [1990]. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-86NE37963. Order Number DE91014862. Source: 
OSTI; NTIS; GPO Dep. 

An important aspect of this program has been the continued 
study into the effects of deformation on isothermally induced grain 
boundary chromium depletion (GBCD) in mill annealed (MA) and 
solution annealed (SA) stainless steel (SS) material. An under- 
standing of this subject is academically important to this program 
as well as commercially important to the industrial community. This 
quarterly report presents an overview of programmatic research in 
this area. 29 refs., 31 figs. 


27529 (DOE/NE/37963-16) Deformation induced  mi- 
crostructural and microchemical changes during 
thermomechanical treatment: Quarterly progress report, April 
1, 1990—June 30, 1990. Atteridge, D.G. (Oregon Graduate Center, 
Beaverton, OR (United States)); Murr, L.E.; Wood, W.E.; Bruem- 
mer, S.M. Oregon Graduate Center, Beaverton, OR (United 
States). [1990]. 53p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-86NE37963. Order Number 
DE91016949. Source: OSTI; NTIS; GPO Dep. 

An important aspect of this program has been the continued 
study into modeling the effects of deformation on isothermally in- 
duced grain boundary chromium depletion (GBCD) in mill annealed 
(MA) and solution annealed (SA) stainless steel (SS) material. An 
understanding of this subject is academically important to this 
program as well as commercially important to the industrial com- 
munity. This quarterly report presents an overview of programmatic 
research in this area. 54 refs., 19 figs. 


27530 (EGG-2050) Mean stress effects on high-cycle fa- 
tigue of Alloy 718. Korth, G.E. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Jul 1980. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE91015629. Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers an investigation of the effects of tensile mean 
stress on the high-cycle fatigue properties of Alloy 718. Three test 
temperatures (24, 427, and 649°C) were employed, and there 
were tests in both strain and load control. Results were compared 
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with three different models: linear Modified-Goodman, Peterson cu- 
bic, and stress-strain parameter. The linear Modified-Goodman 
model gave good correlation with actual test data for low and mod- 
erate mean stress values, but the stress-strain parameter showed 
excellent correlation over the entire range of possible mean 
stresses and therefore is recommended for predicting mean stress 
effects of Alloy 718. 13 refs., 12 figs. 


27531 (EGG-2105) Surface-finish effects on the high-cycle 
fatigue of Alloy 718. Korth, G.E. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jun 1981. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE91015595. Source: OSTI; NTIS; INIS; GPO Dep. 

Alloy 718 us a precipitation-hardening nickel-base superalloy that 
is being specified for various components for liquid-meal fast 
breeder reactors (LMFBRs). This alloy maintains high strength at 
elevated temperatures making it a desirable structural material. But 
the property that justifies most LMFBR applications is the alloy’s 
resistance to thermal striping damage due to its high fatigue 
endurance strength. Thermal striping is a high-cycle fatigue phe- 
nomenon caused by thermal stresses from the fluctuating mixing 
action of sodium streams of differing temperatures impinging on 
the metal surfaces. Most of the design data is generated from lab- 
oratory fatigue specimens with carefully controlled surface finishes 
prepared with a low-stress grind and buffed to a surface finish 8— 
12 in. Since Alloy 718 has been shown to be quite notch sensitive 
under cyclic loading, the detrimental effect on the high-cycle fatigue 
properties caused by shop surface finishes of actual components 
has been questioned. This report examines some of the surface 
finishes that could be produced in a commercial shop on an actual 
component. 


27532 (EGG-2229) Mechanical properties test data of 
Alloy 718 for liquid metal fast breeder reactor applications. Ko- 
rth, G.E. EG and G Idaho, Inc., Idaho Falls, ID (United States). Jan 
1983. 177p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE91015603. Source: OSTI; NTIS; INIS; GPO Dep. 

Mechanical property test data are reported for Alloy 718 with two 
heat treatments: conventional heat treatment (CHT) for base metal 
and Idaho National Engineering Laboratory (INEL) heat treatment 
(IHT) for base and weld metal. Tests were conducted in air from 24 
to 704°C and include elastic properties (Young’s modulus, shear 
modulus, Poisson’s ratio), tensile properties, creep-rupture proper- 
ties, fatigue properties, creep-fatigue properties, and Charpy impact 
behavior. Effects of long term thermal aging at 538, 593, 649, and 
704°C for times to 25,000 h are also reported for CHT material 
(tensile, creep-rupture, fatigue, and Charpy), and IHT material (ten- 
sile, and Charpy). 18 refs., 63 figs., 36 tabs. 


27533 (ETDE/JP-mf-1513221, pp. 542-551) Development of 
superconductivity technology applied to power generation 
system.: Study on superconducting wires (study on metal ma- 
terials). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (In Japanese). In 1989 NEDO annual summary of 
studies. (2).: Technology development on solar energy, fuel and 
energy storage, alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

Research was conducted to develop superconductor available to 
superconductive equipment such as a superconductive generator 
and an a.c. machine using alloy or metal compound materials. 
NbTi conductive cable with three-layered structure, Nbti/Cu/CuNi, 
was made for each slow and super response machines. Advanced 
studies on these cable materials were conducted by changing a 
combination ratio of NbTi/Cu/Cu and it was shown that critical cur- 
rent density was more dependent on intermediate heat treatment 
and processing methods than the combination ratio. Six different 
methods with different advantages were employed to produce Nb, 
Sn cables with low a.c. loss. The tube method was available to 
produce 20% Sn cable 3 micrometer in filament diameter by 
Cu-10%Ni matrix. The powder method was capable to make Cu- 
40%Nb cable 2 micrometer in filament diameter using Nb powder. 
The in-situ method and the bronze method were also examined. 17 
figs., 1 tab. 





27534 (EUR-12940) A new approach to radiation damage. 
Schuele. W. (Commission of the European Communities, Ispra 
(IT). Joint Research Centre). Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. 15p. Source: OSTI; 
NTIS (US Sales Only). 

It is shown that the results of investigations on radiation en- 
hanced diffusion in alloys are only compatible with the predictions 
of the modified two interstitial model according to which the migra- 
tion activation energies of point defects decrease with increasing 
high energy particle flux. The migration activation energy of intersti- 
tials and vacancies is determined as a function of the magnitude of 
the high energy particle flux from measurements of radiation en- 
hanced self diffusion and of the radiation damage rate in nickel. 
Furthermore, it is shown that the dynamic steady state defect con- 
centrations resulting from the chemical rate equations are artificial 
concentrations, which will not be achieved in finite times. However, 
dynamic quasi steady state concentrations of vacancies and inter- 
stitials and of interstitial clusters resulting from the simple rate 
equations are in agreement with experimental data. Dislocations or 
large interstitial clusters acting as sinks for point defects, cannot be 
treated by means of simple rate equations. The implications of 
these results for the formation of radiation induced structures, for 
swelling and for irradiation creep are discussed. 29 refs. 


27535 (EUR-13029) Manufacture and characterization of 
austenitic steel welded joints. Joint final report - Vol. 1. Simoni, 
O. (Commission of the European Communities Ispra (IT). Joint Re- 
search Centre); Boerman, D.J.; Krischer, W. Commission of the 
European Communities, Luxembourg (Luxembourg). Jul 1990. 29p. 
Contracts 2955-86-06 ELISPF;2954-86-06-ELISPGB;2953-86-06- 
ELISPN Source: OSTI; NTIS (US Sales Only). 

This report describes the results of the first phase of the project, 
i.e. manufacturing and characterization of welded austenitic steel 
and the test matrix adopted to test the mechanical resistance of 
the weldings. Five different welding methods have been produced 
and characterized in comparison to the parent material. The refer- 
ence material was an AIS! 316L type steel close to the French 
Superphenix composition. The results of the mechanical testing 
and the relative comparison of the five welding methods are de- 
scribed in a second volume. As a general conclusion, the vacuum 
electron-beam welding proved to have better properties than the 
other weld methods and to attain in most cases the properties of 
the parent material. 


27536 (EUR-13030) Mechanical testing of austenitic steel 
welded joints. Joint final report - Vol. 2. Boerman, D.J. (Com- 
mission of the European Communities, Ispra (IT). Joint Research 
Centre); Krischer, W. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. 180p. Contracts 2955-86-06 
ELISPF;2954-86-06 ELISPGB;2953-86-06 ELISPN Source: OSTI; 
NTIS (US Sales Only) 

In the field of material properties and structural behaviour of 
LMFBR reactor components under normal operation and accident 
conditions, the Commission of the European Communities has pro- 
moted an experimental study on the mechanical properties of 
welded austenitic steel type AIS] 316L. The study was launched in 
the frame of the Shared Cost Action (SCA) programme 1985-1987 
on reactor safety. The research was performed in four European 
laboratories and coordinated by JRC-ispra. Five different welding 
methods have been examined. The manufacture and characteriza- 
tion of the welds has been described in a separate report. The 
present report gives the results of four different mechanical tests 
carried out on the weld material. The comparison of results proved 
that, at the present state of development, the vacuum electron 
beam method seems to have clear advantages as compared with 
the other methods investigated. 


27537 (EUR-13083) Mechanical behaviour of dissimilar 
metal welds. Escaravage, C. (Novatome, 69 - Lyon (FR)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1990. 45p. Contract No RAP-090-F. Source: OSTI; NTIS (US 
Sales Only). 

This report addresses the problems of dissimilar metal welds 
connecting an austenitic stainless steel component to a ferritic 
steel component. In LMFBRs such welds appear at the junction of 
the austenitic stainless steel vessel with the ferritic steel roof and 
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in sodium and water or steam pipes. The latter are exposed to 
high temperatures in the creep range. A wide range of austenitic 
stainless steels and ferritic steels (carbon steels, low allow steels 
and alloy steels) are covered: the study encompasses more than 
20 different weld metals (austenitic stainless steels and nickel base 
alloys). The report begins with a presentation of the materials, ge- 
ometries and welding procedures treated in the study, followed by 
a review of service experience from examinations of dissimilar 
metal welds after elevated temperature service, in particular failed 
welds. Results of laboratory tests performed for reproducing ser- 
vice failures are then discussed. A further section is devoted to a 
review of test results on fatigue behaviour and impact toughness 
for dissimilar metal welded joints when creep is not significant. Fi- 
nally, the problem of residual life assessment is addressed. A set 
of recommendations concludes the report. They concern the mate- 
rial selection, welding procedure, life prediction and testing of 
dissimilar metal welds. 84 refs. 


27538 (EUR-13084) High cycle fatigue of austenitic stain- 
less steels. Gauthier, J.P. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (FR)); Lehmann, D.; Picker; Meurer. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. 92p. Contract No RA 1-0091-F. Source: OSTI; NTIS 
(US Sales Only). 

This study concerns the evaluation of material data to be used in 
LMFBR design codes. High cycle fatigue properties of three 
austenitic stainless steels are evaluated: type AIS! 316 (UKAEA 
tests), type AIS] 316L (CEA tests) and type AISI 304 (Interatom 
tests). The data on these steels comprised some 550 data points 
from 14 casts. This data set covered a wide range of testing pa- 
rameters: temperature from 20-625°C, frequency from 1-20 000 
Hz, constant amplitude and random fatigue loading, with and with- 
out mean stress, etc. However, the testing conditions chosen by 
the three partners differed considerably because they had been 
fixed independently and not harmonized prior to the tests. This cre- 
ated considerable difficulties for the evaluations. Experimental 
procedures and statistical treatments used for the three subsets of 
data are described and discussed. Results are presented in tables 
and graphs. Although it is often difficult to single out the influence 
of each parameter due to the different testing conditions, several 
interesting conclusions can be drawn: The HCF properties of the 
three steels are consistent with the 0.2% proof stress, the fatigue 
limit being larger than the latter at temperatures above 550°C. The 
type 304 steel has lower tensile properties than the two other 
steels and hence also lower HCF properties. Parameters which 
clearly have a significant effect of HCF behaviour are mean stress 
or R-ratio (less in the non-endurance region than in the endurance 
region), temperature, cast or product. Other parameters have 
probably a weak or no effect but it is difficult to conclude due to in- 
sufficient data: environment, specimen orientation, frequency, 
specimen geometry. 


27539 (EUR-13193) Irradiation creep experiments on 
fusion reactor candidate structural materials. Hausen, H. (Com- 
mission of the European Communities, Petten (NL). Joint Nuclear 
Research Center); Cundy, M.R.; Schuele, W. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 12p. 
Source: OSTI; NTIS (US Sales Only). 

Irradiation creep rates were determined for annealed and cold- 
worked AMCR- and 316-type steel alloys in the high flux reactor at 
Petten, for various irradiation temperatures, stresses and for neu- 
tron doses up to 4 dpa. Primary creep elongations were found in all 
annealed materials. A negative creep elongation was found in cold- 
worked materials for stresses equal to or below about 100 MPa. 
An increase of the negative creep elongation is found for decreas- 
ing irradiation temperatures and decreasing applied stresses. The 
stress exponent of the irradiation creep rate in annealed and cold- 
worked AMCR alloys is n = 1.85 and n = 1.1, respectively. The 
creep rates of cold-worked AMCR alloys are almost temperature 
independent over the range investigated (573-693 K). The results 
obtained in the HFR at Petten are compared with those obtained in 
ORR and EBR Il. The smallest creep rates are found for cold- 
worked materials of AMCR- and US-PCA-type at Petten which are 
about a factor two smaller than the creep rates obtained of US-316 
at Petten or for US-PCA at ORR or for 316L at EBR Il. The scatter 
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band factor for US-PCA. 316L. US-316 irradiated in ORR and EBR 
ll is about 1.5 after a temperature and damage rate normalization 


27540 (FhG-IWM-W-6/80) Local approach and microme- 
chanical modelling of fracture. Schmitt, W. Fraunhofer-institut 
fuer Werkstoffmechanik, Freiburg im Breisgau (Germany). Jul 
1990. 43p. Order Number DE91514896. Source: OSTI; NTIS (US 
Sales Only); INIS 

After an introduction into the phenomenae of brittle and ductile 
fracture of steels the lecture will present various micromechanical 
models covering different aspects of the failure process. Emphasis 
will be laid on the applicatin of those models covering in particular 
the Weibull cleavage stress, the Rice and Tracey void growth 
model, and the Gurson model as modified by Needleman and 
Tvergard. Whenever possible, the comparison of experimental and 
numerical results will be stressed. In conclusion, the future poten- 
tial of micromechanical models will be sketched, e.g., application to 
other materials like composites or towards optimization of existing 
and design of new materials. (orig.). 


27541 (GKSS-—90/E/39) Influence of titanium on HAZ mi- 
crostructure and toughness of offshore steel welds: Literature 
review. Pt. 1. Yao. S. (GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Werk- 
stofftechnologie); Kocak. M. GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany). 1990. 52p. Order 
Number DE91514841. Source: OSTI; NTIS (US Sales Only). 

This literature review was carried out on the microstructural and 
toughness properties of titan-microalloyed stee! weldments. Studies 
have shown that the loss of toughness (partly due to austenite 
grain growth adjacent to the fusion line) can be improved by the 
presence of stable TIN and TiO particles in the steel plate. It is 
now known that these stable titan-nitride and -oxides can restrict 
the austenite grain growth at the fusion zone by a ’grain boundary 
pinning’ mechanism even at high temperatures. Due to the superior 
toughness properties of the fusion zone of these fine grained struc- 
tural steels, they are no receiving greater attention in offshore and 
other structural applications. (orig.) With 47 figs., 3 tabs. 


27542 (HAN-49310-Del.) Special irradiations report tor 
January 1953. Hanford Works, Richland, WA (United States). 10 
Feb 1953. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91016004. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report contains the 1953 monthly reports for the Special Ir- 
radiations Division at the Hanford Reservation. 


27543 (HEDL-TME-80-9) Effect of heat treatment and heat- 
to-heat variations in the fatigue-crack growth response of 
Alloy 718: Part 1: Macroscopic observations. James, L.A.; 
Mills, W.J. Hanford Engineering Development Lab., Richland, WA 
(United States). Apr 1980. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76FF02170. Order 
Number DE91015606. Source: OSTI; NTIS; INIS; GPO Dep. 

The fatigue-crack growth behavior of seven heats of Alloy 718 
was studied at five different test temperatures. These seven heats 
represented at least four different producers, four different product 
forms, two melt practices, and most of the heat were tested in two 
different heat-treated conditions. Heat-to-heat variations were 
noted; these were most obvious in material given the conventional 
heat-treatment. 8 figs., 5 tabs. 


27544 (HEDL-TME-80-10) Effect of heat treatment and 
heat-to-heat variations in the fatigue-crack growth response of 
Alloy 718: Part 2, Microscopic observations. Mills, W.J.; James, 
L.A. Hanford Engineering Development Lab., Richland, WA (United 
States). Apr 1980. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76FF02170. Order Number 
DE91015607. Source: OSTI; NTIS; INIS; GPO Dep. 

The microstructural aspects that influenced the room tempera- 
ture and elevated temperature fatigue-crack propagation response 
of annealed, conventional, and modified heat-treated Alloy 718 
were studied. Electron fractographic examination of Alloy 718 fa- 
tigue fracture surfaces revealed that operative crack growth 
mechanisms were dependent on heat treatment, heat-to-heat varia- 
tions, temperature, and prevailing crack tip stress intensity level. In 
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the low temperature regime (below 538°C). all fracture surfaces 
exhibited a faceted appearance at low AK levels, which is indica- 
tive of crystallographic fracture along intense inhomogeneous slip 
bands. The facets in the modified Alloy 718. however. were found 
to be rather poorly-defined since the modified heat treatment tends 
to promote more homogeneous slip processes. Under progres- 
sively higher stress intensity levels, the room temperature and 
elevated temperature fatigue fracture surfaces exhibited striations, 
followed by a combination of striations and dimple rupture at the 
highest AK values. Striation spacing measurements in all three 
heat-treated conditions were generally found to be in agreement 
with macroscopic growth rates at 24 and 538°C. Under high tem- 
perature conditions (above 538°C), evidence of intergranular 
fracture was also detected on the fatigue fracture surfaces, particu- 
larly at low stress intensity levels. This intergranular failure 
mechanism was found to be more extensive in the modified heat- 
treated Alloy 718. 17 refs., 17 figs. 


27545 (HEDL-TME-80-11) The effect of product form upon 
fatigue-crack growth behavior in ALloy 718. James, L.A. Han- 
ford Engineering Development Lab., Richland, WA (United States). 
Apr 1980. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76FF02170. Order Number 
DE91015608. Source: OSTI; INIS; NTIS; GPO Dep. 

Four different product forms (sheet, plate, bar, and forgings) all 
taken from a single heat of Alloy 718 were tested in two different 
heat-treated conditions at five test temperatures. Fatigue-crack 
growth rates increased with increasing temperature, and at a given 
temperature, material given a “modified” heat-treatment generally 
exhibited lower crack growth rates than material given the “conven- 
tional” heat-treatment. There was no apparent influence of product 
form upon the crack growth behavior in either heat-treatment con- 
dition at any of the test temperatures. 17 refs., 6 figs., 4 tabs. 


27546 (HEDL-TME-80-18) Effect of heat treatment on the 
elevated temperature tensile and fracture toughness behavior 
of Alloy 718 weldments. Mills, W.J. Hanford Engineering Devel- 
opment Lab., Richland, WA (United States). May 1980. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76FF02170. Order Number DE91015605. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The effect of heat treatment on the tensile and fracture tough- 
ness properties of Alloy 718 weldments was characterized at room 
temperature and elevated temperatures. The two heat treatments 
employed during this investigation were the convectional (ASTM 
A637) precipitation treatment and a modified treatment designed to 
improve the toughness of Alloy 718 welds. Weldments were also 
examined in the as-welded condition. The fracture toughness be- 
havior of the Alloy 718 weldments was determined at 24, 427 and 
538°C using both linear-elastic (K,\,) and elastic-plastic (J\,) frac- 
ture mechanics concepts. Metallographic and electron fractographic 
examination of Alloy 718 weld fracture surfaces revealed that 
differences in fracture toughness behavior for the as-welded, con- 
ventional and modified conditions were associated with variations 
in the weld microstructure. 28 refs., 16 figs., 4 tabs. 


27547 (HEDL-TME-80-49) The effect of product form upon 
fatigue-crack growth behavior in Alloy 718: Additional results. 
James, L.A. Hanford Engineering Development Lab., Richland, WA 
(United States). Aug 1980. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76FF02170. Order 
Number DE91015592. Source: OSTI; NTIS; INIS; GPO Dep. 

A previous study had characterized the fatigue-crack growth be- 
havior of four wrought product forms (sheet, plate, bar and forging) 
from a single heat of Alloy 718 and concluded that there were no 
consistent trends in the crack growth rate results that could be at- 
tributed to product form variability. The present study adds one 
additional product form (gas-tungsten-arc weldments) from the 
same heat, and compares the behavior to that exhibited by the 
wrought product forms. Two different precipitation heat-treatments 
were employed at each of five test temperatures. 11 refs., 5 figs., 3 
tabs. 


27548 (HEDL-TME-81-10) Heat-treatment and heat-to-heat 
variations in the fracture toughness of Alloy 718: Part 1, 





Macroscopic behavior. Mills, W.J. Hanford Engineering Develop- 
ment Lab., Richland, WA (United States). Jul 1981. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76FF02170. Order Number DE91015626. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The effect of heat-treatment and heat-to-heat variations on the J\, 
fracture toughness response of Alloy 718 was examined at room 
and elevated temperatures using the multiple-specimen R-curve 
technique. Six heats of alloy 718 were tested in the conventional 
and modified heat-treated conditions. The fracture toughness re- 
sponse for the modified superalloy was found to be superior to that 
exhibited by the conventional material. Heat-to-heat variations in 
the J, response of Alloy 718 were observed in both heat-treated 
conditions; the modified treatment exhibited much larger variability. 
The J, and corresponding K;), fracture toughness values were ana- 
lyzed statistically to establish minimum expected toughness, values 
for use in design and safety analyses. 26 refs., 10 figs., 9 tabs. 


27549 (HEDL-TME-81-12) Effect of heat treatment upon 
the fatigue-crack growth behavior of Alloy 718 weldments: 
Part 1, Macroscopic behavior. James, L.A.; Mills, W.J. Hanford 
Engineering Development Lab., Richland, WA (United States). May 
1981. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76FF02170. Order Number 
DE91015593. Source: OSTI; INIS; NTIS; GPO Dep. 

Gas-tungsten-are weldments in Alloy 718 were studied in fatigue- 
crack growth test conducted at five temperatures over the range 
24-649°C. In general, crack growth rates increased with increasing 
temperature, and weldments given the “conventional” post-weld 
heat-treatment generally exhibited crack growth rates that were 
higher than for weldments given the “modified” (INEL) heat- 
treatment. Limited testing in the as-welded condition revealed crack 
growth rates significantly lower than observed for the heat-treated 
cases, and this was attributed to residual stresses. Three different 
heats of filler wire were utilized, and no heat-to-heat variations 
were noted. 23 refs., 9 figs., 6 tabs. 


27550 (HEDL-TME—81-13) Effect of heat treatment upon 
the fatigue-crack growth behavior of Alloy 718 weldments: 
Part 2, Microscopic behavior. Mills, W.J.; James, L.A. Hanford 
Engineering Development Lab., Richland, WA (United States). May 
1981. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76FF02170. Order Number 
DE91015594. Source: OSTI; NTIS; INIS; GPO Dep. 

The microstructural features that influenced the room and ele- 
vated temperature fatigue-crack growth behavior of as-welded, 
conventional heat-treated, and modified heat-treated Alloy 718 GTA 
weldments were studied. Electron fractographic examination of fa- 
tigue fracture surfaces revealed that operative fatigue mechanisms 
were dependent on microstructure, temperatures and stress inten- 
sity factor. All specimens exhibited three basic fracture surface 
appearances at temperatures up to 538°C: crystallographic 
faceting at low stress intensity range (AK) levels, striation, forma- 
tion at intermediate values, and dimples coupled with striations in 
the highest (AK) regime. At 649°C, the heat-treated welds exhib- 
ited extensive intergranular cracking. Laves and 6 particles in the 
conventional heat-treated material nucleated microvoids ahead of 
the advancing crack front and caused on overall acceleration in 
crack growth rates at intermediate and high AK levels. The modi- 
fied heat treatment removed many of these particles from the weld 
zone, thereby improving its fatigue resistance. The dramatically im- 
proved fatigue properties exhibited by the as-welded material was 
attributed to compressive residual stresses introduced by the weld- 
ing process. 19 refs., 16 figs. 


27551 (HEDL-TME-82-1) Effects of irradiation on the frac 
ture toughness of Alloy 718 plate and weld. Mills, W.J. Hanford 
Engineering Development Lab., Richland, WA (United States). Jul 
1982. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76FF02170. Order Number 
DE91015598. Source: OSTI; INIS; NTIS; GPO Dep. 

The effect of fast-neutron irradiation on the J,, fracture tough- 
ness of Alloy 718 plate and weld was characterized at 427°C 
using single- and multiple-specimen R-curve techniques. Two heat 
treatments were employed: the conventional ASTM A637 precipita- 
tion heat treatment (CHT) and a modified heat treatment (MHT) 
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designed to improve the impact toughness of Alloy 718 welds. In 
the unirradiated and irradiated conditions, the fracture resistance of 
the MHT materials was consistently higher than that of their CHT 
counterparts. Irradiation significantly reduced the J\. and tearing 
modulus values for the plate and weld in both heat-treated condi- 
tions with saturation occurring at relatively low neutron exposures 
(below 8 dpa). The CHT base metal and weld exhibited saturation 
Jic levels of 31 and 21 kJ/m?, respectively, a saturation level of 52 
kJ/m? was obtained for both the MHT wrought product and weld 
metal. Electron fractographic examination revealed that irradiation 
damage induced a transition from microvoid coalescence to chan- 
nel fracture, which is associated with localized separation along 
intense, planar slip bands. The effects of microstructure and opera- 
tive fracture mechanisms are related to the fracture resistance of 
unirradiated and irradiated Alloy 718. 30 refs., 12 figs., 5 tabs. 


27552 (HEDL-TME-82-25) Time-dependent crack growth in 
Alloy 718: An interim assessment. James, L.A. Hanford Engi- 
neering Development Lab., Richland, WA (United States). Aug 
1982. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76FF02170. Order Number 
DE91015601. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous results on the time-dependent nature of fatigue-crack 
propagation (FCP) in Alloy 718 at elevated temperatures were re- 
viewed. Additional experiments were conducted to further define 
certain aspects of the time-dependent crack growth behavior. it 
was found that loading waveform influenced FCP behavior, with 
tensile hold-times producing higher growth rates than continuous 
cycling at the same frequency. Crack growth rates under hold-time 
conditions tended to increase with decreasing grain size. Finally, 
experiments were conducted which tended to cast some doubt 
upon the ability of linear-elastic fracture mechanics (LEFM) tech- 
niques to characterize cracking behavior in this alloy under 
hold-time conditions. However, since a superior correlating param- 
eter has not yet been proven, it is suggested that LEFM methods 
be used in the interim with appropriate safety factors to account for 
the potential errors. 34 refs., 10 figs., 4 tabs. 


27553 (HEDL-TME-82-48) Fracture-toughness variations in 
Alloy 718. Mills, W.J.; Blackburn, L.D. Hanford Engineering Devel- 
opment Lab., Richland, WA (United States). Apr 1983. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76FF02170. Order Number DE91015630. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The effect of product-form variations within a single heat on the 
Jie fracture toughness behavior of Alloy 718 was examined at 24, 
427 and 538°C using the multiple-specimen Jp-curve method. 
Three product forms (plate, round bar and upset forging) were 
tested in both the conventional and modified heat-treatment (CHT 
and MHT) conditions. In CHT material, the fracture toughness re- 
sponse was different for the three product forms — plate having the 
highest toughness, bar the lowest. The MHT was found to improve 
the overall fracture resistance for each product form. In this condi- 
tion, plate and forging had very similar toughness values, but J) 
levels for the bar were considerably lower. These results and WHC 
data previously reported for four other Alloy 718 heats were unal- 
loyed statistically to establish minimum-expected J; values based 
on tolerance limits bracketing 90% of a total population at a 95% 
confidence level. Metallographic and fractographic examinations of 
the seven material lots were performed to relate key microstruc- 
tural features and operative fracture mechanisms to macroscopic 
properties. Generally, coarse § precipitates controlled fracture 
properties in CHT material by initiating secondary dimples that pre- 
empted growth of the primary dimples nucleated by broken carbide 
inclusions. The MHT dissolved the coarse é particles and thereby 
suppressed secondary microvoid coalescence. This generally en- 
hanced the fracture resistance of Alloy 718, except when alternate 
secondary fracture mechanism, such as channel fracture and dim- 
ple rupture at 6-phase remnants, prematurely interrupted primary 
microvoid growth. 25 refs., 12 figs., 12 tabs. 


27554 (HEDL-TME-83-7) Fatigue-crack growth correlations 
for Alloy 718. James, L.A. Hanford Engineering Development 
Lab., Richland, WA (United States). May 1983. 49p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC06- 
76FF02170. Order Number DE91015597. Source: OSTI; NTIS; 
GPO Dep. 

Fatigue-crack growth rate correlations were developed for a 
large number of heats of Alloy 718 over the temperature range 
24°-649°C. A number of materials considerations were discussed 
in relation to why data sets were either combined into single 
correlation, or treated as separate correlations. Usuage of the cor- 
relations in structural analyses is discussed. 44 refs., 11 figs. 


27555 (INIS-BR-2595) Thermomechanical treatment on Zr- 
Nb alloys. Monteiro, W.A.; Yamauie, M.G. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. 
(In Portuguese). (CONF-9004320-: 3. general congress of nuclear 
energy, Rio de Janeiro (Brazil), 22-27 Apr 1990). Order Number 
DE91640099. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NIOBIUM ALLOYS/mechanical 
properties; NIOBIUM ALLOYS/microstructure; NIOBIUM ALLOYS/ 
zirconium alloys; ZIRCONIUM ALLOYS/mechanical properties; 
ZIRCONIUM ALLOYS/microstructure; ZIRCONIUM ALLOYS/ 
niobium alloys; METALLOGRAPHY; MICROSTRUCTURE; RE- 
CRYSTALLIZATION 


27556 (INIS-BR-—2597) Correlation of hardening mecha- 
nisms with hot creep tests in a nickeliron alloy. Santos, |.A. 
dos; Monteiro, W.A. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). 
(CONF-9004320-: 3. general congress of nuclear energy, Rio de 
Janeiro (Brazil), 22-27 Apr 1990). Order Number DE91640115. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. 
ALLOY-NI53CR19FE1 9NB5MO3/hardening; ALLOY- 
NI53CR19FE19NB5MO3; HARDENING; CREEP; HEAT 
TREATMENTS; MICROSTRUCTURE; TEMPERATURE DEPEN- 
DENCE 


27557 (INIS-BR-2611, pp. 25-28) Standardization of stain- 
less steel sample for irradiation damage studies. Abreu, A.S. 
de; Goncalves, Z.C. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. (in Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1985. Order Number DE91639722. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. STAINLESS STEELS/sample 
preparation; STAINLESS STEELS/standardization; | PHYSI- 
CAL RADIATION EFFECTS; STANDARDIZATION; THICKNESS; 
TRANSMISSION ELECTRON MICROSCOPY 


27558 (INIS-BR-2611, pp. 29-31) Measurement of positron 
lite time in steel samples implanted with helium. Santos, G.R. 
dos; Goncalves, Z.C. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. (in Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1985. Order Number DE91639722. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. POSITRONS/helium; STEEL- 
CR17NI12MO3/positrons; CYCLOTRONS; ION IMPLANTATION; 
LIFETIME; MEV RANGE 10-100; PHYSICAL RADIATION EF- 
FECTS; POSITRONS; HELIUM; STEEL-CR17NI12MO3 


27559 (INIS-BR-2616) Eutectic microstructures of Al- 
ThA13 and Al-UA14 alloys. Vieira, R.R. (Sao Paulo Univ., SP 
(Brazil). Escola Politecnica); Ambrozio Filho, F. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 12p. Order Number DE91640100. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper deals on the microstructures of systems Al-ThAI3 and 
Al-UAL4, which are composed by a non faceted phase (aluminium) 
and an intermetallic phase (ThAI3 or UAL4) which is normally 
faceted phase. (C.M.). 


27560 (INIS-BR-2639) Microstructural characterization of 
zirconium-niobium alloys. Monteiro, W.A.; Yamauie, M.G. Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1989 1p. (In Portuguese). (CONF-8909380-: 12. Collo- 
quium of Brazilian Society on Eletronic Microscopy, Caxambu 
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(Brazil), 3-6 Sep 1989). Order Number DE91640101. Source: 


’ OSTI; NTIS (US Sales Only); INIS. 


Published in summary form only. ZIRCONIUM ALLOYS/ 
microstructure; METALLOGRAPHY; NIOBIUM; PHASE TRANS- 
FORMATIONS; MICROSTRUCTURE 


27561 (INIS-BR-2645, pp. 44-46) Gamma and time spec 
troscopy of AISI316 stainless steel samples implanted with 
helium. Santos, G.R. dos; Goncalves, Z.C. Instituto de Engenharia 
Nuclear (IEN). Rio de Janeiro, RJ (Brazil). 1986. 120p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HELIUM/ion = implanta- 
tion; HELIUM/steel-cr17ni12mo3; STEEL-CR17NI12MO3/alpha 
beams; STEEL-CR17NI12MO3/gamma_ spectroscopy; STEEL- 
CR17NI12MO3/ion implantation; COBALT 58; EXPERIMENTAL 
DATA: HELIUM; STEEL-CR17NI12MO3; IRON 56 TARGET; 
IRRADIATION; LIFETIME; MANGANESE 55 TARGET; MI- 
CROSTRUCTURE; NEUTRONS; POSITRONS 


27562 (INIS-BR-2645, pp. 47-51) Transmission electron mi- 
croscopy analysis of steel samples implanted with helium. 
Santos, G.R. dos; Abreu, A.S. de; Goncalves, Z.C. Instituto de En- 
genharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. 
(In Portuguese). In Annual Technical Report - Nuclear Engineering 
Institute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. STEEL-CR17NI12MO3/ 
irradiation procedures; STEEL-CR17NI12MO3/microstructure; 
STEEL-CR17NI12MO3/transmission electron microscopy; HELIUM; 
ION IMPLANTATION; QUANTITY RATIO; STEEL-CR17NI12MO3; 
MICROSTRUCTURE 


27563 (INIS-BR-2645, pp. 52-56) Determination tensile me- 
chanical properties of AISI316 stainless steel implanted with 
difterent helium concentrations. Abreu, A.S. de; Santos, G.R. 
dos; Goncalves, Z.C. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In Annual Tech- 
nical Report - Nuclear Engineering Institute/Dept. of Physics (IEN/ 
DEF!) 1986. Order Number DE91640398. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Tensile tests in AIS] 316 stainless steel samples steel samples 
implanted with different helium concentration were carried out. The 
samples were irradiated in Brazilian-CNEN cyclotron. The irradiated 
samples were submitted to annealing at the temperature of 1000 
sup(0)C during 10 minutes. The results are presented. (M.C.K.). 


27564 (INIS-BR-2645, pp. 113-114) Sample preparation for 
transmission electronic microscopy. Abreu, A.S. de; Goncalves, 
Z.C. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). 1986. 120p. (In Portuguese). In Annua/ Technical Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. 
Order Number DE91640398. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. CHROMIUM- 
NICKEL-MOLYBDENUM STEELS/sample preparation; 
CHROMIUM-NICKEL-MOLYBDENUM STEELS/transmission elec- 
tron microscopy; HELIUM; ION BEAMS; ION IMPLANTATION 


27565 (INIS-BR-2670) A surface flaw sizing study by time- 
of-flight ultrasonic technique. Lamy, C.A. Universidade Federal, 
Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. Jul 1990 200p. (In Portuguese). Order 
Number DE91640117. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work, sizing of inclined slits and surface cracks in ferritic 
steel using the ultrasonic time-of-flight technique was studied. The 
surface cracks were vertical and inclined, nut the slits were only in- 
clined. It was surface Rayleigh wave that was converted to shear 
wave mode in the material. The specimens with surface crack 
were submitted to a three four point loading fracture mechanics 
tests, so that the region of the crack tip became under an increas- 
ing tensile stress. Thus, the ultrasonic crack sizing could be 
compared to the material stress intensity factor (K) of the material 
for different loadings. Results show that the greater the slope and/ 
or lenght of the slits the greater its subsizing. Vertical cracks int he 





parent metal are reliably and accuratly sized: in the weld the same 
remark held if one increases the gain of ultrasonic flaw detector to 
compensate for the weld attenuation phenomenon. Sizing of in- 
clined cracks in the parent metal shows the same trends of the 
inclined slits. differing only in slopes over 30 sup(0) where the 
sizing in surface cracks is no longer reliable. A new appraisal pro- 
cedure here proposed made reliable these results. The techniques 
employed in this work lead to reliable and accurate results for siz- 
ing of different slits and cracks. It should be noted however that 
good results are only obtained if a tensile stress state exists in the 
neighbourhood of the c rack tip. (author). 


27566 (INIS-mf-12199) Creep equations for high- 
temperature steels. Kloos, K.H.; Granacher, J.; Oehl, M. 
Technische Hochschule Darmstadt (Germany). Inst. fuer Werkstof- 
fkunde. 1990 13p. (in German). (CONF-9011230—: 13. lecture 
meeting on recent research results in the field of high-temperature 
steels and high-temperature materials, Duesseldorf (Germany), 30 
Nov 1990). Order Number DE91515550. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The long-term creep behaviour of the steels 10 CrMo 9 10 and X 
22 CrMoV 12 1 was determined in extensive creep rupture tests 
with one material each. The processes primary creep, secondary 
creep and tertiary creep can be described continuously by a 
modified Marin equation with stress-dependent and temperature- 
dependent quantities up to a pre-set limiting strain. The equations 
determined in each case are valid in the entire application temper- 
ature range of the two steels, for stresses of 0 until close to the 
high-temperature yield point, and for times from 0.1 h to 100 000 
h. (orig.). 


27567 (INIS-mf-12867, pp. 8.11-8.13) Resistance/diftusion 
bonding of titanium nuclear fuel-waste disposal containers. 
Maak, P. (Ontario Hydro Research Lab., Toronto, ON (Canada)); 
Cooper, M. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 375p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. TITANIUM/diffusion welding; 
CASKS; HEAT AFFECTED ZONE; MICROSTRUCTURE; RA- 
DIOACTIVE WASTE DISPOSAL; SPENT FUEL ELEMENTS; 
TITANIUM 


27568 (INIS-mf—12867, pp. 8.5-8.6) Neutron irradiation in- 
duced effects in Zircaloy-2. Herring, R.A. (Birmingham Univ. 
(UK)); Loretto, M.H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALLOY-ZR98SN-2/physical ra- 
diation effects; ALLOY-ZR98SN-2; CHROMIUM; DISLOCATIONS; 
GRAIN BOUNDARIES; IRON; NEUTRONS; NICKEL; PRECIPITA- 
TION; TIN 


27569 (INIS-mf-12867, pp. 8.7-8.8) Solute interactions with 
point defects in HVEM irradiated zirconium. Herring, R.A. (Birm- 
ingham Univ. (UK)); Loretto, M.H. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Conference sum- 
maries. Order Number DE91639257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. ZIRCONIUM/physical radiation 
effects; ZIRCONIUM BASE ALLOYS/physical radiation effects; 
CHROMIUM ALLOYS; ELECTRONS; INTERSTITIALS; IRON AL- 
LOYS; MEV RANGE 01-10; NICKEL ALLOYS; TIN ALLOYS; 
VACANCIES; ZIRCONIUM 


27570 (INIS-mf-12870, pp. 8.18-8.27) Solute interactions 
with point defects in HVEM irradiated zirconium alloys. Herring, 
R.A. (Birmingham Univ. (UK)); Loretto, M.H. Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
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the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI: NTIS (US Sales Only): INIS. 

Samples of Zr, Zr-0.5Sn. Zr-0.5Fe. Zr-0.5Cr. Zr-0.5Ni. Zr-2.5Nb 
Zircaloy-2 and the Excel Alloy have been electron irradiated at high 
temperatures, >675 K, with 1 MeV electrons to high fluences >2 
dpa. The nature of the clustered point defects has been assessed 
and it has been shown that the oversized solute, Sn. significantly 
traps vacancies. and the undersized solute. Nb. significantly traps 
self-interstitial atoms, SIAs. In addition it has been proposed that 
the small, undersized solutes such as Fe, Cr and Ni in Zr undergo 
a replacement process with the SIAs, which decreases the mobility 
of the vacancies, enhancing recombination. It is though that Ni has 
little influence on point defect behaviour in Zr due to its low solubil- 
ity. The interstitial solute, oxygen, is argued to enhance the 
clustering of vacancies. 


27571 (INIS-mf—12870, pp. 8.1-8.8) Erosion experiments of 
Stainless steel under water-vapour two-phase flow conditions. 
Koike, M. (Power Reactor and Nuclear Fuel Development -Corp., 
Oarai, Ibaraki (Japan). Oarai Engineering Center); Kitahara, T. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Erosion experiments of stainless steel were performed under 
water-vapour two-phase flow conditions for outlet pipes of ATR 
Demonstration Reactor of Japan. The experiments were performed 
by using Component Test Loop and erosion losses were estimated 
by weight differences of specimens between before and after tests. 
An erosion model for two-phase flow was proposed here and it in- 
terpreted the present data well. Also, oxide films on specimen 
surfaces were analysed by using SEM, AES and X-ray to deter- 
mine depth protile, chemical formulae and porosity of the films. 


27572 (INIS-mf—12870, pp. 8.9-8.17) Neutron irradiation in- 
duced effects in Zircaloy-2. Herring, R.A. (Birmingham Univ. 
(UK)); Loretto, M.H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 6938p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Zircaloy-2 samples which have been neutron irradiated to doses 
of ~20 dpa at 690K have been examined. The observations show 
that the pre-existing precipitates undergo irradiation-induced disso- 
lution and solutes segregate to grain boundaries to form 
irradiation-enhanced precipitates and solute concentration gradi- 
ents. The irradiation-induced dislocation structures in the matrix 
consist of dense loop and network dislocations, having Burgers 
vectors, _> =1/3<112-0>, as well as a high density of c- 
component dislocations. The significance of these observations is 
discussed in terms of current theories of neutron damage and irra- 
diation growth of Zircaloy-2. 


27573 


(INIS-SU-257, pp. 12-13) Metals and intermetallic 
compounds. Electronic structure and magnetic properties. Jo- 
hansson, B. (Uppsala Univ. (Sweden). Inst. of Physics); Eriksson, 


O. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDE ALLOYS/electronic structure; ACTINIDE 
ALLOYS/magnetic properties; ACTINIDES/electronic structure; 
ACTINIDES/magnetic properties; ACTINIDES; ALUMINIUM AL- 
LOYS; INTERMETALLIC COMPOUNDS; IRON ALLOYS; LCAO 
METHOD; PLATINUM METAL ALLOYS; TIN ALLOYS 


27574 (INIS-SU-—257, pp. 17-18) Systematic properties and 
recent investigations of actinide metals and alloys. Haire, R.G. 
(Oak Ridge National Lab., TN (USA)); Gibson, J.K. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short note. ACTINIDE ALLOYSyvelectronic structure: ACTINIDE 
ALLOYS/thermodynamic properties: ACTINIDES/electronic struc- 
ture: ACTINIDES/thermodynamic properties: ACTINIDES: BINDING 
ENERGY: CHEMICAL BONDS 


27575 (INIS-SU-257, pp. 136-137) The regularities and 
mechanisms of diffusion processes in actinides. Smirnov. E.A 
(Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR)); 
Smirnov. K.E.: Timofeeva. L.F.: Sipin, V.V. AN SSSR. Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89. Tashkent 
(USSR). 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. 4 refs., 1 fig. ACTINIDES/self-diftusion; ACTINIDES; 
SELF-DIFFUSION; ACTIVATION ENERGY: TEMPERATURE DE- 
PENDENCE; VERY HIGH TEMPERATURE 


27576 (INIS-SU-257. pp. 147-148) Chemical diftusion 
kinetic and thermodynamic in binary and multicomponent sys- 
tem of actinides and transition metals. Shevchuk, Yu.A. 
(Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR)); 
Smirnov, E.A.: Fedorov, G.B. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. URANIUM BASE ALLOYS/diffusion; QUANTITY RA- 
TIO; THERMODYNAMICS; TITANIUM ALLOYS; DIFFUSION; 
ZIRCONIUM ALLOYS 


27577 (INIS-SU-257, pp. 111-112) Static ultra high pres- 
sure diamond-anvil studies on thorium and uranium. Akella. J. 
(Lawrence Livermore National Lab., CA (USA)); Smith, G.S. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. THORIUM/crystal-phase transformations; THORIUM/f 
states; URANIUM/crystal-phase transformations; URANIUM/ 
states; ELECTRONIC STRUCTURE; ENERGY-LEVEL TRANSI- 
TIONS; HIGH TEMPERATURE; MEDIUM TEMPERATURE; 
PRESSURE DEPENDENCE; THORIUM; URANIUM; VERY HIGH 
PRESSURE; X-RAY DIFFRACTION 


27578 (INIS-SU-257, pp. 140-141) The periodic stability of 
the binary intermetallic compounds of the actinides. Eichler, B. 
(Zentralinstitut fuer Kernforschung, Rossendorf bei Dresden (Ger- 
many, F.R.)); Rossbach, H. AN SSSR, Moscow (USSR). 1989. 
46ip. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs., 1 fig. ACTINIDE ALLOYS/formation heat; AC- 
TINIDE ALLOYS/intermetallic compounds; ACTINIDE ALLOYS/ 
stability; STABILITY; ATOMIC NUMBER; BINARY ALLOY SYS- 
TEMS; ELECTRONIC STRUCTURE; VARIATIONS 


27579 (INIS-SU-257, pp. 144-145) Search for the uranium 
compounds with high Curie point. Suski, W. (Polska Akademia 
Nauk, Wroclaw (Poland). Inst. Niskich Temperatur i Badan Struktu- 
rainych); Baran, A.; Mydlarz, T.; Figel, H.; Opila, J.; Turek, K. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. URANIUM ALLOYS/curie point; HIGH TEMPER- 
ATURE; INTERMETALLIC COMPOUNDS; IRON ALLOYS; 
MAGNETIZATION; SILICON ALLOYS; TERNARY ALLOY SYS- 
TEMS 


27580 


(INIS-SU-257, pp. 151-152) Magnetic and transport 
properties of the phases UT,;_,M,, where T=Ni, Cu, Pt and 
M=Pd, Au or Al, Be. Troc, R. (Polska Akademia Nauk, Wroclaw 
(Poland). Inst. Niskich Temperatur i Badan Strukturalnych); Tran, 
V.H.; Zolnierek, Z. AN SSSR, Moscow (USSR). 1989. 46%p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 


1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. 8 refs. URANIUM BASE ALLOYS/magnetic proper- 
ties BERYLLIUM ALLOYS: ELECTRIC CONDUCTIVITY; 
ELECTRONIC STRUCTURE; NICKEL ALLOYS 


27581 (INIS-SU-257. pp. 156-157) Metamagnetism in non- 
stoichiometric UAICo compound. Andreev, A.V. (Ural’skij 
Gosudarstvenny} Univ., Sverdlovsk (USSR)). AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. ALUMINIUM ALLOYS/magnetization; COBALT 
ALLOYS/magnetization; URANIUM ALLOYS/magnetization; MAG- 
NETIZATION: CURIE POINT: INTERMETALLIC COMPOUNDS; 
MAGNETIC FIELDS; MONOCRYSTALS; TERNARY ALLOY SYS- 
TEMS 


27582 (INIS-SU-257, pp. 110) Evaluation of the thermody- 
namic properties of actinides and lanthanides liquid alloys. 
Lebedev, V.A. (Ural’skij Politekhnicheskij Inst., Sverdlovsk 
(USSR)). AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE ALLOYS/enthalpy; ACTINIDE ALLOYS/ 
entropy; CADMIUM ALLOYS/enthalpy; CADMIUM ALLOYS/ 
entropy; RARE EARTH ALLOYS/enthalpy; RARE EARTH ALLOYS/ 
entropy; SCANDIUM ALLOYS/enthalpy; SCANDIUM ALLOYS/ 
entropy; YTTRIUM ALLOYS/enthalpy; YTTRIUM ALLOYS/entropy; 
ENTHALPY, ENTROPY; CORRELATIONS; ELECTRONEGATIV- 
ITY; INTERMETALLIC COMPOUNDS; LIQUID METALS 


27583 (INIS-SU-257, pp. 122-123) Thermodynamic proper- 
ties of plutonium intermetallic compounds. Kober, V.|. (Ural’skij 
Politekhnicheskii Inst., Sverdlovsk (USSR)); Nichkov,  ILF.; 
Raspopin, S.P.; Kazantsev, G.N. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INDIUM BASE ALLOYS/enthalpy; INDIUM BASE AL- 
LOYS/entropy; PLUTONIUM ALLOYS/enthalpy; PLUTONIUM 
ALLOYS/entropy; ALUMINIUM BASE ALLOYS; ANTIMONY BASE 
ALLOYS; BISMUTH BASE ALLOYS; HIGH TEMPERATURE; EN- 
THALPY; ENTROPY; INTERMETALLIC COMPOUNDS; LEAD 
BASE ALLOYS; TIN ALLOYS 


27584 (INIS-SU—257, pp. 130-131) The magnetic transitions 
in the actinide-transition-metal-ternaries. Troc, R. (Ural’skij Go- 
sudarstvennyj Univ., Sverdiovsk (USSR)); Tran, V.H.; Sechovsky, 
V.; Havela, L.; Andreev, A.V. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE ALLOYS/magnetization; MAGNETIZA- 
TION; ANISOTROPY; ELECTRIC CONDUCTIVITY; ELECTRONIC 
STRUCTURE; INDIUM ALLOYS; INTERMETALLIC COMPOUNDS; 
IRON ALLOYS; MAGNETIC SUSCEPTIBILITY; MAGNETORESIS- 
TANCE; TERNARY ALLOY SYSTEMS 


27585 (INIS-SU-257, pp. 217-218) Magnetic behaviour of 
curium and americium-curium alloys. Nave, S.E. (Tennessee 
Univ., Knoxville, TN (USA). Dept. of Physics); Naire, R.G.; Moore, 
J.R. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 6 refs., 1 fig. AMERICIUM ALLOYS/magnetic sus- 
ceptibility; CERIUM/magnetic susceptibility, CURIUM ALLOYS/ 
magnetic susceptibility; BINARY ALLOY SYSTEMS; CERIUM; 
CURIE POINT; MEDIUM TEMPERATURE; TEMPERATURE DE- 
PENDENCE; VERY LOW TEMPERATURE 


27586 (INIS-SU-257, pp. 219-220) Intermetallides and al- 
loys of transplutonium elements with metals of platinum 
group. Radchenko, V.M. (Nauchno-Iissledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (USSR)); Seleznev, A.S.; Shushakov, 
V.D.; Droznik, R.R.; Ryabinin, M.A.; Lebedeva, L.S.; Vasil’ev, V.Ya. 





AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. AMERICIUM ALLOYS/phase diagrams: 
CURIUM ALLOYS/phase diagrams; BERKELIUM ALLOYS; BI- 
NARY ALLOY SYSTEMS; INTERMETALLIC COMPOUNDS; 
IRIDIUM ALLOYS; LATTICE PARAMETERS; PALLADIUM AL- 
LOYS; PLATINUM ALLOYS; RHODIUM ALLOYS; SOLID 
SOLUTIONS 


27587 (INIS-SU-257, pp. 213) Influence of room tempera- 
ture self-irradiation of crystal structures of PusGa, and 
§-PuGaz compounds. Andrianov, M.A. (Vsesoyuznyj Nauchno- 
Issledovatel'skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)); Chebotarev, N.T. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides ’89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLUTONIUM ALLOYS/crystal structure; PLUTONIUM 
ALLOYS/physical radiation effects; PLUTONIUM ALLOYS/ 
self-irradiation,; CHEMICAL COMPOSITION; CRYSTAL-PHASE 
TRANSFORMATIONS; GALLIUM ALLOYS; INTERMETALLIC 
COMPOUNDS; LATTICE PARAMETERS; MEDIUM TEMPERA- 
TURE; SELF-IRRADIATION 


27588 (INIS-SU-—257, pp. 221-222) The influence of self- 
irradiation on the structure of the americium intermetallics. 
Ivanov, V.V. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii); 
Popov, |.B. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. AMERICIUM ALLOYS/crystal lattices; AMERI- 
CIUM ALLOYS/physical radiation effects; NEODYMIUM ALLOYS/ 
crystal lattices; NEODYMIUM ALLOYS/physical radiation effects; 
NICKEL ALLOYS/crystal lattices; NICKEL ALLOYS/physical radia- 
tion effects; ALPHA PARTICLES; AMORPHOUS STATE; BINARY 
ALLOY SYSTEMS; INTERMETALLIC COMPOUNDS; SELF- 
IRRADIATION 


27589 


(INIS-SU—264, pp. 113-115) Calculation of hydrogen 
concentration profile in nickel and palladium under proton 


irradiation at temperature gradient. Kashlyaev, Yu.A.; 
Vozmishcheva, T.G.; Murtavin, |.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OST]; 
NTIS (US Sales Only); INIS. 

Calculation of concentration profiles of hydrogen and tritium in 
nickel and palladium plates under proton irradiation is performed 
on the base of hydrogen phenomenologic theory equation. Thermal 
diffusion process, its dependence on temperature gradient and pro- 
ton path length value are analysed. The calculations performed 
can be obtained when determining the effective thickness of the fu- 
sion reactor first wall. 1 ref.; 2 figs. 


27590 (INIS-SU-264, pp. 116-117) Simulation of nitrogen 
profile evolution in silicon on postirradiation annealing. Bu- 
renkov, A.F.; Fedotov, S.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OST]; 
NTIS (US Sales Only); INIS. 

A model of process of latent nitride layer annealing in silicon, de- 
scribing the thermal diffusion of nitrogen, nucleation and growth of 
a-SigN4 phase, is proposed by high-dose ion implantation method. 
Post-implantation annealing leads to a sharp nitrogen distribution 
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profile as a result of its practically complete binding into crystal a- 
SigN, phase. Numeric calculations confirm the nitrogen profile 
narrowing observed during the experiment. 1 ref. 


27591 (INIS-SU-264. pp. 118-120) Changes in chemical 
composition of aluminium alloy implanted layers under high 
temperature deformation. Gol'tsev, V.P.; Zhukova, S.|.: Kas’ko, 
1.V. AN SSSR. Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj; Univ., 
Moscow (USSR). Nauchno-Issiedovatel’skij Inst. Yadernoj Fiziki. 
1990. 180p. (In Russian). (CONF-8905275-: 19. All-Union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A change of copper and implanted antimony distribution in the 
surface layers of aluminium alloy D16 during creep testing at 600 
K temperature and 20 MPa stress is investigated by the back 
Rutherford scattering method. It is ascertained that under 10'®Sb* 
cm~ implantation dose copper redistribution in the implanted dose 
copper redistribution in the implanted layer is not observed. 2 refs.; 
1 fig. 


27592 (INIS-SU-264, pp. 121-123) lon implantation effect 
on defect formation in iron thin films. Gol’tsev, V.P.; Khodase- 
vich, V.V.; Uglov, V.V.; Kuleshov, A.K. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). 
(CONF-8905275—: 19. All-Union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Proceedings of 19. All-union conference on physics of 
charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Effect of sequential implantation of N2* (100 keV) and B* (40 
keV) ions by 1-6x10'® ion/cm? doses on the change of Fe thin film 
electric resistance is studied. Conclusions about the defect forma- 
tion processes in Fe films on the base of R/Ro change during 
vacuum annealing within 293-873 K temperature interval are made. 
2 figs. 


27593 (INIS-SU-264, pp. 124-126) Edge effects during local 
ion implantation. Volod’ko, V.G.; Golubeva, N.G.; Galina, T.I.; 
Karmanov, V.T. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The process of Se diffusion in GaAs under a protective mask for 
the case of local ion implantation of Se ions (100 kW) and subse- 
quent annealing at 800 deg C is investigated. The calculation of 
spatial impurity distribution has shown that selenium penetrates un- 
der the protective mask at substantial distances (up to 2500 A) 
during short annealing times (10 min) which should be taken into 
account when cloosing the regimes of treatment of semiconductor 
elements with small dimensions. 2 refs. 


27594 (INIS-SU-264, pp. 155-157) Fractal dislocation loops 
under ion bombardment. Pisarev, A.A.; Gurovich, B.A. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvenny} Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (in Rus- 
sian). (CONF-8905275-: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 
Dislocation loops of exotic shape, observed in austenitic 
chromium-nickel steel OKh19N41M4B under irradiation with 7.5 
keV energy deuterium ions at 450 deg C up to 5x10'® deutxem~? 
fluence at 2x10'4 deutxcm—*8-" flux density, are described. An 
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assumption is made that the abserved dislocation loops are re- 
ferred to the structure fractal objects and appear to be interstitial 
type loops: they contain and posesses inormously large dimen- 
sions. 2 refs.; 1 fig. 


27595 (INIS-SU-264, pp. 169-171) Implantation-induced 
swelling and micromorphology of InSb real single crystal sur- 
face. Tulovchikov, V.S.; Zharkov, E.S.; Tyazhelova. N.V. AN SSSR, 
Moscow (USSR): Moskovskij Gosudarstvenny} Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ.. Moscow (USSR). 
Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275-: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR). 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

To investigate the mechanism of radiation swelling and defect 
structure effects experiments with monocrystalline InSb samples 
are conducted. Samples are chemically etched and irradiated with 
different doses of Ar* and Ne* ions with the masking of a part of 
surface. After irradiation the value of microrelief (h) step at the 
boundary of the irardiated and non-irradiated sections, is mea- 
sured. Change of crystal properties after the radiation treatment to 
depths, exceeding the ion path length by more than two orders is 
explained by the presence of structural imperfections. 1 fig. 


27596 (IS-M-670) Ultrasonic characterization of fatigue 
crack closure. Thompson, R.B.; Buck, O.; Rehbein, D.K. Ames 
Lab., IA (United States). [1991]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
(CONF-910624-4: 23. national symposium on fracture mechanics, 
College Station, TX (United States), 18-20 Jun 1991). Order Num- 
ber DE91015161. Source: OSTI; NTIS; GPO Dep. 

The characterization of fatigue crack closure is an important ob- 
jective because of its influence on fatigue crack propagation, 
particularly under conditions of variable amplitude loading. This pa- 
per describes a nontraditional technique for characterizing closure, 
in which ultrasonic scattering measurements are used to obtain es- 
timates of the number density and size of asperities bridging the 
crack faces, with subsequent estimates of the crack tip shielding 
being based on those geometrical parameters. The paper first re- 
views the experimental configuration and the basic elasto-dynamic 
theory underlying the technique. It then presents recent results ob- 
tained in studies of the influence of block overloads and load 
shedding on the growth of fatigue cracks in aluminum alloys. In 
both cases, the change in the closure state after the overload can 
be unambiguously seen even in the raw data. Moreover, data anal- 
ysis suggests that it may be possible to predict when the crack will 
reinitiate based on more subtle changes in the ultrasonically 
inferred closure state. In the case of load shedding, a massive clo- 
sure region is observed, whose characteristics appear consistent 
with the notion that threshold phenomena can be explained in 
terms of crack closure. 20 refs., 10 figs. 


27597 (IS-T-1559) Experimental studies of long-range 
atomic H motion and desorption in hydrogenated amorphous 
silicon and germanium. Wu, Xiao-Lin. Ames Lab., IA (United 
States). 11 Jul 1991. 136p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE91016161. Source: OSTI; NTIS; GPO Dep. 

Long-range H motion and desorption in low hydrogen concentra- 
tion undoped hydrogenated amorphous silicon (a-Si:H) and 
germanium (a-Ge:H) was studied by deuterium secondary ion mass 
spectrometry (SIMS) depth profiles and IR absorption of a-Si:H/a- 
Si:(H,D)/a-Si:H and a-Ge:H/a-Ge:(H,D)/a-Ge:H. SIMS monitors 
deuterium motion (assumed similar to that of H), while IR yields in- 
formation on hydrogen content and bonding. The diffusion constant 
was found to be dispersive with time, and depended on H content 
C,,, diffusion length L, and microvoid content, at temperatures T < 
400°C for a-Si:H and T < 310°C for a-Ge:H. IN a-Ge:H, a is es- 
sentially temperature and composition independent, but increases 
with microvoid content. The activation energy E, ranges from 0.7 
to 1.2 eV among the various films. The diffusion results for both a- 
Si:H and a-Ge:H are discussed in relation to the microstructure of 
the films. The nature of the microvoid-induced deep H-trapping 
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sites is also discussed. Finally. a possible relation between the dis- 
persive diffusion and a percolation model is presented. 120 refs. 


27598 (IS-T-1561) Development of a centrifugal atomiza- 
tion process for the production of large spherical metal 
powders. Funke, K. Ames Lab., IA (United States). 30 May 1991. 
129p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-82. Order Number DE91014500. 
Source: OSTi; NTIS; GPO Dep. 

A centrifugal atomization process was developed for the produc- 
tion of large spherical metal powders. The final design of the 
process incorporated a low speed rotating liquid bath (RLB) for the 
cooling of atomized molten metal droplets generated from an atom- 
izing disk. Experiments were conducted in an open air system with 
pure Ag and with an alloy of Ag-15 wt % Cu. Spherical powders 
were obtained in the case of pure Ag where there was no oxidation 
of the droplets. Use of silicone oil for the RLB was found to have a 
spheroidizing effect or irregular oxidized droplets of Ag-15 wt % 
Cu. Microstructural examination of individual Ag-15 wt % Cu parti- 
cles revealed evidence of partitionless solidification around the rim 
of the particles. These partitioniess rims were attributed to under- 
cooling of the droplets caused by the high cooling rate imparted by 
the RLB. The average particle size of the pure Ag powders was 
closely controlled in the size range of 450 to 650 um by controlling 
the speed of the atomizing disk. Results from particle size calcula- 
tions suggested that the RLB did not cause any significant 
secondary disintegration of the atomized droplets. The size distri- 
butions of the powders were narrow with geometric standard 
deviations in the range of 1.4 to 1.6. The predominant atomization 
mode for these experiments was determined to be alignment disin- 
tegration. Even narrower size distributions are thought to be 
possible with the process if the atomization parameters could be 
modified to gain access to the direct drop formation regime. Spe- 
cific recommendations are presented to accomplish this enhanced 
control of the atomization process. 32 refs., 31 figs., 5 tabs. 


27599 (KCP—613-4385) Microwave module YAG laser weld 
development. Dereskiewicz, J.P. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Jul 1991. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE91015750. Source: 
OSTI; NTIS; GPO Dep. 

Advance microwave products require low weld heat input, her- 
metically sealed, lightweight metal packages with low thermal 
coefficients of expansion and high thermal conductivity. Large 
quantities of these microwave packages are required. Use of the 
Nd:YAG laser with high silicon aluminum alloys is presently the 
best solution for the stated design criteria. Studies were conducted 
on seven aluminum-silicon (AL-Si) alloy combinations: 4047 Al to 
1100 Al, 4047 Al to 6061-T6 Al, 4047 Al to 4047 Al, A40 to 1100 
Al, A40 to 6061-T6 Al, A40 to 4047 Al, and A40 to A40. Weldability 
and leak rate were evaluated. A minimum leak rate of 10° 
atm-cm*/s of He was desirable. Weld metal hot-cracking was the 
major factor limiting the ability to achieve the low He leak rate. Si 
content and weld metal ductility have the greatest influence on hot- 
cracking. Electron probe microanalysis (EMP) determined that a 
hermetic weld with leak rates of better than 10~® at-cm*/s of He 
could be obtained if silicon content in the weld metal was 7-26 
weight percent silicon. AL-Si alloy combinations that would produce 
silicon contents in the desired range are 4047 to 4047, A40 to 
1100, A40 to 6061-T6, and A40 to 4047. The recommended alloy 
combination is A40 to 1100 Al because the 1100 Al lid adds the 
most ductility to the weld metal when the preferred A40 housing is 
used. This added ductility absorbs more thermally induced stresses 
and reduces the likelihood of weld metal hot-cracking. Studies are 
planned to evaluate the effects of gold and nickel plating on weld- 
ability of A-Si alloys. Other planned studies would evaluate 
temperature exposures around glass-to- metal connector seals dur- 
ing welding and the inclusion of purge tubes to the housing 
package for purge, backfill, and leak testing. 6 refs., 38 figs., 7 
tabs. 


27600 (KCP—613-4560) Numerical simulation of a laser 
welding process. Schrank, M. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Apr 1991. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC04-76DP00613. (CONF-9109236—-1: ABAQUS user's 
meeting, London (United Kingdom). 11-13 Sep 1991). Order Num- 
ber DE91016454. Source: OSTI; NTIS; GPO Dep. 

Finite element methods are used to model a laser welding 
process applied to a stainless steel disk. Both two- and three- 
dimensional analyses are conducted in an overall effort to minimize 
distortions caused by the process. Analytical results compare rea- 
sonably well with experimental data. Symmetric application of 
welds to both the top and bottom surfaces of the disk is investi- 
gated and found to be an effective means of significantly reducing 
distortions. 3 refs., 16 figs. 


27601 (LA-12151-MS) Finite element modeling of orthogo- 
nal machining using an elastic-viscoplastic material model. 
Laake, B.A.; Anderson, C.A. Los Alamos National Lab., NM 
(United States). Aug 1991. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE91016815. Source: OSTI; NTIS; GPO Dep. 

An orthogonal machining operation is modeled using an elas- 
ticviscoplastic constitutive law in an Eulerian formulation. To 
perform this analysis, an existing finite element code was modified 
to include features applicable to the machining problem. A viscosity 
relationship based on an overstress, viscoplastic failure criterion is 
used. A routine for automatic remeshing is used. It allows the 
mesh to follow streamlines, thus predicting final chip geometry. 
The code is first verified by comparing results with analytical solu- 
tions for a Couette-type flow problem with viscoplastic material law. 
Finite element results for the machining problem are compared 
with solutions from machining theory, experimental data, and other 
numerical solutions from the literature. 23 refs., 13 figs., 1 tab. 


27602 (LA-UR-91-941) Anelastic release from the shock- 
compressed state. Johnson, J.N.; Lomdahl, P.S. Los Alamos 
National Lab., NM (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-911069-1: 3. international conference on 


mechanical and physical behavior of materials under dynamic load- 


ing, Strasbourg (France), 14-18 Oct 1991). Order Number 
DE91009961. Source: OSTI; NTIS; GPO Dep. 

Anelastic release from the shock-compressed state is analyzed 
in terms of internal self stresses acting on dislocation pile-ups and 
pinned dislocation loops. Reverse anelastic deformation occurs 
immediately upon release due to these internal stresses and is re- 
sponsible for departure from ideal elastic-plastic unloading wave 
behavior: anelastic release is commonly observed in all shock- 
loaded metals. The rate at which this readjustment of internal 
stress occurs is determined by the viscous drag coefficient in the 
shock-compressed state and has important consequences regard- 
ing determination of elastic moduli from unloading wave data. 6 
refs., 4 figs. 


27603 (LA-UR-91-1652) Dynamic strength and strain rate 
effects on fracture behavior of tungsten and tungsten alloys. 
Zurek, A.K.; Gray, G.T. lll. Los Alamos National Lab., NM (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-911069-3: 
3. international conference on mechanical and physical behavior of 
materials under dynamic loading, Strasbourg (France), 14-18 Oct 
1991). Order Number DE91013029. Source: OSTI; NTIS; GPO 
Dep. 

An investigation of the stress-strain response as a function of 
strain rate, spall strength, and dynamic fracture behavior of pure 
W, W-26Re, W-Ni-Fe and W-Ni-Fe-Co has been performed. Spall 
strength measurements, obtained in symmetric-impact tests, 
showed an increase in spall strength from 0.4 GPa for pure tung- 
sten to 3.8 GPa for 90W- 7Ni-3Fe. Concurrent with increase in 
spall strength was a change in fracture mode from cleavage (for 
pure W) to a mixture of transgranular and intergranular fracture for 
the alloyed systems. Compression testing performed at strain rates 
from 10-° s—' to 3000 s—' showed that pure tungsten exhibits a 
large strain rate sensitivity and almost no work hardening at tested 
strain rates. In contrast, W-26Re and W-Ni-Fe-Co displayed signifi- 
cant work hardening at all strain rates. 12 refs., 5 figs. 2 tabs. 
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27604 (LA-UR-91-1723) Influence of loading rate on the 
mechanical response and substructure evolution of shock- 
loaded copper. Gray. G.T. Ill; Morris, C.E. Los Alamos National 
Lab., NM (United States). [1991]. 7p. Sponsored by USDOE. 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-911069-6: 3. international conference on mechanical and 
physical behavior of materials under dynamic loading, Strasbourg 
(France), 14-18 Oct 1991). Order Number DE91013390. Source: 
OSTI; NTIS; GPO Dep. 

Shock recovery experiments on copper have been conducted to 
investigate the influence of loading rate and stress amplitude on 
defect storage and post-shock mechanical properties. The shock 
risetimes varied approximately from one nanosecond for the shock 
experiments to one microsecond for quasi-isentropic loading exper- 
iments. All the experiments had the same peak pressure and pulse 
duration. Decreasing the strain-rate of loading is shown to increase 
both the defect storage and post-shock yield strength of copper. 
The effect of loading rate on post-shock substructure and mechani- 
cal response of impacted copper is postulated to be directly related 
to the amount of dislocation motion before interaction with other 
dislocations and to the amount of reversible dislocation motion and 
resultant annihilation during the rarefaction portion of the shock- 
release cycle. 10 refs., 5 figs. 


27605 (LA-UR-91-1777) Pressure-strain-temperature rela- 
tionship in shock loaded cylindrical samples of 304 stainless 
steel. Staudhammer, K.P. Los Alamos National Lab., NM (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-911069-5: 
3. international conference on mechanical and physical behavior of 
materials under dynamic loading, Strasbourg (France), 14-18 Oct 
1991). Order Number DE91013379. Source: OSTI; NTIS; GPO 
Dep. 

The residual temperature resulting from pressure-strain relation- 
ships in an axisymmetric cylindrical sample of 304 stainless steel is 
described. Axisymmetric implosions result in nonuniform pressure- 
strain-temperature combinations that need to be better understood. 
This paper describes each temperature contribution and the net ef- 
fect on the sample. 10 refs., 5 figs., 2 tabs. 


27606 (LA-UR-91-1976) Effects of anisotropy on dynamic 
tensile behavior. Schifert, S.K.; Davidson, R.F.; Maudlin, P.J. Los 
Alamos National Lab., NM (United States). [1991]. 5p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9107105-38: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (United States), 17-20 Jul 1991). 
Order Number DE91014748. Source: OSTI; NTIS; GPO Dep. 

A stability analysis for an anisotropic stretching rod is presented. 
We consider the particular case of a rapidly stretching titanium jet 
using a continuum code to examine anisotropic plastic response in 
the finite-neck regime. It was found that the classical analysis 
(yield strength is inversely proportional to stability) is insufficient; 
anisotropic jets can be more or less stable than their maximum or 
minimum yield strengths, depending on initial perturbations and the 
orientation of the anisotropy. One particular anisotropy — with the 
weak direction along the jet axis — appears to be generally stabiliz- 
ing. 10 refs., 6 figs. 


27607 (LA-UR-91-2014) Effects of doping on hybridization 
gapped materials. Canfield, P.C.; Thompson, J.D.; Hundiey, M.F.; 
Lacerda, A.; Fisk, Z. Los Alamos National Lab., NM (United 
States). 5 Jun 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910903—1: 
International conference on magnetism, Edinburgh (United King- 
dom), 1-7 Sep 1991). Order Number DE91014611. Source: OSTI; 
NTIS; GPO Dep. 

Doping studies are presented on three materials exhibiting hy- 
bridization gaps: CezBi,Ptz, U3Sb,Ptz, and CeRhSb. In the case 
of trivalent La, Y, or Lu substituting for Ce or U, there is a suppres- 
sion of the low temperature gap and an increase in the electronic 
specific heat, >. In the case of tetravalent Th substitutions for U 
there is no change in + and in the case of tetravalent Zr substitu- 
tion for Ce in CeRhSb, there is an enhanced semiconductor-like 
behavior in the electrical resistance. These results are discussed in 
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the light of a simple model of hybridization gapped systems. 12 
rets., 3 figs. 


27608 (LA-UR-91-2096) Anisotropic spin susceptibility of 
the (Y,Ca)(Ba,La)2Cu,O, system. Tomeno, |. (Superconductivity 
Research Lab., Tokyo (Japan)); Willis, J.O.; Machi, T.: Kosuge. M.: 
Miyakate, T.; Tai, K.; Koshizuka, N.; Tanaka, S. Los Alamos Na- 
tional Lab.. NM (United States). [1991]. 3p. Sponsored by USDOE. 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910736—2: International conference on materials and mech- 
anisms of superconductivity, Kanazawa (Japan), 22-26 Jul 1991). 
Order Number DE91014593. Source: OSTI; NTIS: GPO Dep. 

The normal-state susceptibility x for (Y,Ca)(Ba,La)o>cusO, (Y124) 
was determined up to 300 K. Comparison with the x data for 
YBapCu30, suggests that antiferromagnetic correlations also per- 
sist in undoped and La-substituted Y124. For the La substituted 
Y124, we measured x for magnetic fields H parallel and perpendic- 
ular to the c axis. Both x- for H || c and xq, for H 1 c decrease 
gradually with decreasing temperature. the temperature- 
independent difference xc - xa, Suggests that the Cu 3d spin 
susceptibility in Y124 is isotropic above T.. 4 refs., 2 figs. 


27609 (LA-UR-91-2540) Measurements of induced radioac- 
tivity in some LDEF samples. Moss. C.E.; Reedy, R.C. Los 
Alamos National Lab., NM (United States). [1991]. 24p. Sponsored 
by National Aeronautics and Space Administration, Washington. DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9106256— 
1: 1. Long Duration Exposure Facility (LDEF) post-retrieval 
symposium, Kissimmee, FL (United States), 3-8 Jun 1991). Order 
Number DE91016309. Source: OSTI; NTIS; INIS; GPO Dep. 

Twenty-six stainless steel trunnion samples, five aluminum end 
support retainer plate samples, two aluminum keel plate samples, 
and two titanium clips were analyzed. The shielded high-purity ger- 
manium detectors used had efficiencies of 33%, 54%, and 80% at 
1332 keV. Detector efficiencies as a function of energy and correc- 
tions for self-absorption in the samples were determined with 
calibrated sources and unactivated control samples. Several mea- 
surements were made on most samples. In the trunnion samples, 
54Mn and 57Co were seen and limits were obtained for other 
isotopes. The results agree well with 1-dimensional activation cal- 
culations for an anisotropic trapped proton model. In the aluminum 
and titanium samples, 2*Na was seen. Other results are presented. 
5 refs., 10 figs., 4 tabs. 


27610 (LBL-—29967) A jet polishing technique for thinning 
two phase materials. Witcomb, M.J. (Witwatersrand Univ., Johan- 
nesburg (South Africa)); Dahmen, U. Lawrence Berkeley Lab., CA 
(United States). Nov 1990. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9012103-2: Annual Electron Microscopy Society of South Africa 
(EMSSA) conference, Grahamstad (South Africa), 3-7 Dec 1990). 
Order Number DE91016422. Source: OST; NTIS; GPO Dep. 

A common problem in the preparation of thin foils for transmis- 
sion electron microscopy is the different thinning rate in two-phase 
materials. Often this leads to foils in which the majority, or matrix, 
phase is evenly polished while the minority, or precipitate, phase is 
either etched out or stands proud of the surrounding material. In 
the present report we describe a two-stage jet polishing technique 
that has been used successfully on different relatively coarse two- 
phase structures. 3 figs. 


27611 (LBL-30520) Metastable austenites in cryogenic 
high magnetic field environments. Chan, J.W.; Chu, D.; Sun- 
woo, A.J.; Morris, J.W. Jr. Lawrence Berkeley Lab., CA (United 
States). Jun 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE91016420. Source: OSTI; NTIS; GPO Dep. 

The fracture behavior of austenitic stainless steels of differing 
stability, AISI81OS, 304, and 304L, in a 4.2 K, 8T magnetic field 
environment are examined. 304L specimens with different amounts 
of work at different rolling temperatures are also examined. The dif- 
ferent rolling conditions are used to produce stability differences 
independent of those inherent to chemistry differences. The appli- 
cation of an 8T magnetic field at 4.2 K leads to measured fracture 
toughness above and below that without an applied field in the 


316 ERA Vol. 16, No. 10 


metastable alloys, with the amount and direction of change a func- 
tion of the stability of the alloy. Stable 310S alloy does not exhibit 
significant fracture toughness changes. This difference in fracture 
behavior is attributed to the enhancement of martensitic transfor- 
mation about the crack tip during the fracture process in a 
magnetic field. 9 refs., 2 figs., 2 tabs. 


27612 (LBL-30694) TEM characterization of grain bound- 
aries in mixed bicrystal films of aluminum. Dahmen, U.; 
Westmacott, K.H. Lawrence Berkeley Lab., CA (United States). 
Mar 1991. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-910406—32: 
Spring meeting of the Materials Research Society (MRS), Ana- 
heim. CA (United States), 29 Apr - 3 may 1991). Order Number 
DE91016267. Source: OSTI; NTIS; GPO Dep. 

The structure and faceting behavior of near-90° (110) tilt grain 
boundaries in thin films of aluminum with a unique mazed bicrystal 
geometry is characterized by conventional, high-resolution and 
high-voltage electron microscopy. In this microstructure the 
absence of triple junctions allows grain boundaries to facet in opti- 
mum orientation (inclination) during annealing. The degree of 
anisotropy of the boundaries is expressed in the form of a rose 
plot. Small local deviations in misorientation are shown to be nec- 
essary to accommodate optimum boundary segments. The 
crystallographic symmetry inherent in this microstructure is appar- 
ent and utilized throughout the analysis. 19 ref., 11 figs. 


27613 (LBL-30917) TEM analysis of crystalline interface 
structure: The state of the art. Dahmen, U. Lawrence Berkeley 
Lab., CA (United States). May 1991. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-910872-7: 25. annual Microbeam Analysis Society meet- 
ing, San Jose, CA (United States), 4-9 Aug 1991). Order Number 
DE91016427. Source: OSTI; NTIS; GPO Dep. 

The characterization of the structure and chemistry of solid/solid 
interfaces is becoming increasingly important in materials science. 
Although electron microscopy has contributed a great deal to our 
present understanding of interfaces, many problems remain to be 
solved. A recent workshop, held at the National Center for Electron 
Microscopy in Berkeley examined the field in some detail with the 
goal of pinpointing the most important problems, present limitations 
and future developments. This paper will present a selective illus- 
trated summary of the field on the basis of this workshop. 2 refs. 


27614 (LBL-30942) Magnetic  field-induced _tracture 
changes in metastable austenites at 4.2K. Chan, Jin Wah. 
Lawrence Berkeley Lab., CA (United States). Jun 1991. 84p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE91016263. Source: OSTI; 
NTIS; GPO Dep. 

Austenitic stainless steels have been used as structural alloys in 
high field superconducting magnets. Some of the candidate struc- 
tural alloys for the next generation of magnetic confinement fusion 
reactors are of this type. In this application the alloys sustain high 
stresses in high strength magnetic fields at 4.2K. It is known that 
plastic deformation at low temperatures induces a martensitic 
transformation in some of these alloys and that the presence of a 
strong magnetic field enhances the transformation. If such poten- 
tially metastable alloys are selected for this application, their 
mechanical behavior under service conditions has to be examined 
closely. Work on the tensile behavior of 18-8 type stainless steels 
under conditions of cryogenic temperatures and high-strength mag- 
netic fields indicates that the tensile behavior does not undergo 
large changes in an engineering sense. However, fatigue and frac- 
ture properties have not yet been examined closely. This work 
addresses the fracture behavior of 18-8 type austenitic alloys at 
4.2K in an 8T magnetic field. The fracture toughness is found to 
change with the application of th> magnetic field. The direction of 
the fracture toughness change is related to enhanced transforma- 
tion due to the reduction in the stability of the alloy in the magnetic 
field. Materials of low stability decrease in toughness and materials 
of intermediate stability increase in toughness; fully stable alloys 
showed no change. Several mechanisms that contribute to the ob- 
served differences are identified. These include: formation of low 
toughness martensite regions, strain hardening rate increases due 





to the transformation, transformation toughening, magnetostatic in- 
teractions, and changes in the slip characteristics. The timing of 
the transformation influences the relative strength of the operative 
mechanisms and determines the direction and amount of fracture 
toughness change. 63 refs., 35 figs., 4 tabs. 


27615 (LBL-31000) Preliminary observation of carbon in 
pre-tinned specimens. Sunwoo, AJ. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Morris, J.W. Jr.; Lucey, G.K. Jr. 
Lawrence Berkeley Lab., CA (United States). Center for Advanced 
Materials. Jul 1991. 7p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Contract MIPR No.R91-056. (CONF-911003—7: Fall meeting of the 
Minerals, Metals and Materials Society of AIME and Materials 
Week of the American Society of Metals, Cincinnati, OH (United 
States), 20-24 Oct 1991). Order Number DE91016990. Source: 
OSTI; NTIS; GPO Dep. 

Flux is generally applied on a metal surface before soldering to 
help clean the surface. The decomposed flux may evolve to the 
surface as dross or may remain in the molten solder. The motiva- 
tion for this work is the observation of high concentrations of 
carbon in the surface of pre-tinned Cu-clad printed circuit boards, 
while other contaminants disappear after an initial sputtering. Four 
different surface conditions are analyzed using Auger electron 
spectroscopy. The results confirm that the presence of carbon in 
pre-tinned specimens is due to the use of flux. The effect of carbon 
on solderability is not yet known. 3 refs., 3 figs. 


27616 (NAL-TR-1074) Effective cleaning of oil-protected 
bearing steel examined by XPS analysis. Part 1.: Cleaning by 
solvents and alkaline cleaners. Nishimura, M. (National 
Aerospace Laboratory, Tokyo (Japan)); Matsui, A. National 


Aerospace Lab., Chofu, Tokyo (Japan). Jul 1990. 18p. (In Japan- 
ese). Order Number DE91522972. Source: OSTI; NTIS (US Sales 
Only). 

In order to investigate effective cleaning methods removing an- 
tirust oil from surfaces of bearing steel to maintain good tribological 


properties, an experimental study was made. Bearing steel balls 
protected by an oil film containing barium sulphonate as an antirust 
agent were subjected to a variety of cleaning procedures, and then 
types and levels of contamination caused by the oil, and by clean- 
ers as well, were measured by use of an X-ray photoelectron 
spectral analysis (XPS) apparatus. Chroline, petroleum, and alco- 
holic solvents and alkaline cleaners were used for cleaning agents. 
Combinations of ultrasonic cleaning with the various solvents and 
cleaners and vapor degreasing with isopropanol were applied for 
cleaning procedures. All cleaning procedures tested failed to re- 
move an antirust agent layer from surfaces of bearing stee!, except 
procedures including alkaline cleaners. Alkaline cleaners were able 
to expose steel surfaces completely. Contaminations with Na and 
C-OH were confirmed on steel surfaces after they were treated by 
alkaline cleaning. These contaminants, however, were taken away 
by ultrasonic cleaning with ethanol. The thickness of an antirust 
agent layer which remains on a bearing surface even after through 
cleaning with solvents is estimated to be about 2 nm. This corre- 
sponds to the thickness of a single molecular of barium 
sulphonate. 19 refs., 13 figs., 3 tabs. 


27617 (NUREG/CR-4744-Vol.5-No.1) Long-term embrittle- 
ment of cast duplex stainless steels in LWR systems: 
Semiannual report, October 1989—March 1990: Volume 5, No. 
1. Chopra, O.K. (Argonne National Lab., IL (USA)); Bush, L.Y. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering Research; Argonne National Lab., IL (United 
States). Jul 1991. 42p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (ANL—91/7). Source: OSTI; NTIS; INIS; GPO. 
This progress report summarizes work performed by Argonne 
National Laboratory on longterm thermal embrittlement of cast du- 
plex stainless steels in LWR systems during the six months from 
October 1989 to March 1990. The results from Charpy-impact tests 
and microhardness measurements of the ferrite phase for several 
heats of cast stainless steel aged up to 30,000 h at 290-400°C 
are analyzed to establish the kinetics of thermal embrittlement. 
Correlations are presented for predicting the extent and kinetics of 
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thermal embrittlement of cast stainless steels from material infor- 
mation that can be determined from the certified material test 
record. The extent of embrittlement is characterized by the room- 
temperature “normalized” Charpy-impact energy. Based on the 
information available, two methods are presented for estimating the 
extent of embrittlement at “saturation,” i.e., the minimum impact en- 
ergy that would be achieved for the material after long-term aging. 
The first method utilizes only the chemical composition of the steel. 
The second method is used when metallographic information on 
the ferrite morphology, i.e., measured values of ferrite content and 
mean ferrite spacing of the steel, is also available. The change in 
Charpy-impact energy as a function of time and temperature of re- 
actor service is then estimated from the extent of embrittlement at 
saturation and from the correlations describing the kinetics of 
embrittlement, which is expressed in terms of the chemical compo- 
sition and aging behavior of the steel at 400°C. 37 refs., 16 figs., 4 
tabs. 


27618 (ORNL/M—1276) BES welding science: Contractors 
summary report, 1989-1990. David, S.A. (comp.). Oak Ridge Na- 
tional Lab., TN (United States). [1990]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91015625. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to present work by the Oak Ridge 
National Laboratory, Massachusetts Institute of Technology, Penn- 
sylvania State University, and the Colorado School of Mines in the 
BES Welding Science Program. Fundamentals of welding, mass 
transfer during laser welding, the modelling of transport 
phenomena in weld pools, and the role of compositional and mi- 
crostructural gradients on weld metal properties and behavior, are 
topics covered in this summary report. 


27619 (ORNLU/SUB-85-27421/04) Weldability and hot ductil- 
ity of iron aluminides. Ash, D.|. (Colorado School of Mines, 
Golden, CO (United States). Center for Welding and Joining Re- 
search); Edwards, G.R.; David, S.A. Oak Ridge National Lab., TN 
(United States); Colorado School of Mines, Golden, CO (United 
States). Center for Welding and Joining Research. May 1991. 
137p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (MT-CWR-091-012). Order 
Number DE91016343. Source: OSTI; NTIS; GPO Dep. 

The weldability of iron aluminide alloys is discussed. Although 
readily welded with electron beam (EB) and gas-tungsten arc 
(GTA) techniques, iron aluminides are sometimes susceptible to 
cracking during cooling when welded with the GTA welding 
process. Taken into account are the effects of microstructural insta- 
bility (grain growth), weld heat input (cooling rate) and environment 
on the hot ductility of an iron aluminide alloy designated FA-129. 
64 refs., 59 figs., 3 tabs. 


27620 (ORNL/TM-7134) Analysis of available creep and 
creep-rupture data for commercially heat-treated alloy 718. 
Booker, M.K.; Booker, B.L.P. Oak Ridge National Lab., TN (United 
States). Mar 1980. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91015628. Source: OSTI; NTIS; INIS; GPO Dep. 

The Ni-Cr-Fe-Nb alloy 718 is a widely used material in elevated- 
temperature applications. Currently, it is approved by the American 
Society of Mechanical Engineers ASME Boiler and Pressure Ves- 
sel Code only as a bolting material for elevated-temperature 
nuclear service. This report presents analyses of available creep 
and creep-rupture data for commercially heat-treated alloy 718 to- 
ward the development of allowable stress levels for this material in 
general elevated-temperature nuclear service. Available data came 
from 14 heats of bar, plate, and forging material over the tempera- 
ture range from 538 to 704°C. The longest rupture time 
encompassed by the data was almost 87,000 h. Generalized re- 
gression analyses were performed to yield an analytical expression 
for rupture life as a function of stress and temperature. Heat-to- 
heat variations were accounted for by “lot-centering” the data. 
Effects of different solution heat treatment temperatures (Ts) were 
accounted for by normalizing the creep stresses to the data for T; 
= 954°C. Thus, the results are strictly applicable only for material 
with this solution treatment. Time and strain to tertiary creep were 
predicted as functions of rupture life. Creep strain-time data were 
represented by normalization to the time and strain to tertiary 
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creep and development of “master creep curves.” The results allow 
estimation of time-dependent allowable stress per American Soci- 
ety of Mechanical Engineers Code Class N-47, and the creep 
strain-time relationships can be used to develop isochronous 
stress-strain curves. 29 refs., 44 figs., 14 tabs. 


27621 (ORNL-TM-7174) Elevated-temperature tensile prop- 
erties of three heats of commercially heat-treated Alloy 718. 
Booker, M.K.; Booker, B.L.P. Oak Ridge National Lab., TN (United 
States). Mar 1980. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE91015604. Source: OSTI; NTIS; INIS; GPO Dep. 

Three heats of commercially heat-treated alloy 718 were tensile 
tested over the temperature range from room temperature to 
816°C and at nominal strain rates from 6.7 x 10-® to 6.7 x 10-%/ 
s. We examined data for yield strength, ultimate tensile strength, 
uniform elongation, total elongation, and reduction in area and also 
inspected tensile stress-strain behavior. Yield and ultimate tensile 
strengths for commercially heat-treated alloy 718 decrease very 
gradually with temperature from room temperature up to about 
600°C for a strain rate of 6.7 x 10-5/s or to about 700°C for a 
strain rate of 6.7 x 10~—*/s. Above these temperatures the strength 
drops off fairly rapidly. Reduction in area and total elongation data 
show minimum around 700°C, with each ductility measure falling 
to 10% or less at the minimum. This minimum is more pranced 
and occurs at lower temperatures as strain rate decreases. Up to 
about 600°C the ductility is typically around 30%. As the tempera- 
ture reaches 816°C the ductility again increases to perhaps 60%. 
The uniform elongation (plastic strain at peak load) decreases only 
slightly with temperature to about 500°C then drops off rapidly and 
monotonically with temperature, reaching values less than 1% at 
816°C. At the highest test temperatures the load maximum may 
result, not from necking of the specimen, but from overaging of the 
precipitation-hardened microstructure. Stress-strain curves showed 
serrated deformations in the temperature range from 316 to 649°C, 
although they occur only for the faster strain rates at the supper 
end of this temperature range. The serrations can be quite large, 
involving load drops of perhaps 40 to 80 MPa. The serrations typi- 
cally begin within the first 2% of deformation and continue until 
fracture, although exceptions were noted. 16 refs., 14 figs., 3 tabs. 


27622 (ORNL/TM-9081) Effects of long-term thermal aging 
on the tensile and creep properties of commercially heat- 
treated alloy 718. Booker, M.K. Oak Ridge National Lab., TN 
(United States). [1984]. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. Order Num- 
ber DE91015609. Source: OSTI; NTIS; INIS; GPO Dep. 

Alloy 718 is a structure material widely used in elevated- 
temperature applications. In particular, it was extensively used in 
the design of the upper internal system and control rod drive line of 
the proposed Clinch River Breeder Reactor. Its popularity is due to 
several excellent behavioral features, including high creep and 
creep-rupture strength, good oxidation resistance, and exceptional 
high-cycle fatigue strength. However, alloy 718 is extremely com- 
plex, and its microstructure can be significantly modified by thermal 
treatment. The stability of the alloy in long-term elevated- 
temperature service is therefore a substantial concern in any such 
application. This report presents tensile and creep data obtained 
on three heats of alloy 718 after thermal aging for up to 27,000 h 
from 593 to 76°C. Implications of these results in terms of long- 
term stability of the alloy are discussed. 5 refs., 13 figs., 6 tabs. 


27623 High energy product permanent magnet having im- 
proved intrinsic coercivity and method of making same. 
Ramesh, R.; Thomas, G. To Dept. of Energy. 22 Nov 1988. USA 
Patent patent application 7-274,875. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE91016853. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

It is, therefore, an object of this invention to form a rare 
earth-ferromagnetic permanent magnet alloy comprising rare earth- 
ferromagnetic permanent magnet alloy particles coated with a rare 
earth-containing alloy which forms a liquid at the sintering tempera- 
ture and which is capable of increasing the intrinsic coercivity of 
the permanent magnet alloy without substantially decreasing the 
remanence of the permanent magnet alloy. 
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27624 Dispersion strengthened copper. Sheinberg. H.; Meek, 
T.T.; Blake, R.D. To Dept. of Energy. 5 Dec 1988. USA Patent 
patent application 7-281,158. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE91016857. Source: OSTI; NTIS; GPO Dep. 

A composition of matter comprised of copper and particles which 
are dispersed throughout the copper, where the particles are com- 
prised of copper oxide and copper having a coating of copper 
oxide, and a method for making this composition of matter. 


27625 = Li2O-Al,03-Si0. glass ceramic-aluminum containing 
austenitic stainless steel composite body and a method of 
producing the same. Cassidy, R.T. To Dept. of Energy. 9 Dec 
1988. USA Patent patent application 7-281,729. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00053. Order Number DE91016858. Source: OSTI; NTIS; 
GPO Dep. 

The present invention relates to a hermetically sealed Li.O- 
Al2O3-SiO2 glass ceramic-aluminum containing stainless steel 
composite body and a method of producing the body. The compos- 
ite body includes an oxide interfacial region between the glass 
ceramic and metal, wherein the interfacial region consists essen- 
tially of an AloO3 layer. The interfacial AlpO3z region includes 
constituents of both the metal and glass ceramic. 8 figs. 


27626 Method for forming metallic silicide films on silicon 
substrates by ion beam deposition. Zuhr, R.A.; Holland, O.W. To 
Dept. of Energy. 24 Jan 1989. USA Patent patent application 7- 
300,863. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91016888. Source: OSTI; NTIS; GPO Dep. 

Metallic silicide films are formed on silicon substrates by contact- 
ing the substrates with a low-energy ion beam of metal ions while 
moderately heating the substrate. The heating of the substrate pro- 
vides for the diffusion of silicon atoms through the film as it is 
being formed to the surface of the film for interaction with the metal 
ions as they contact the diffused silicon. The metallic silicide films 
provided by the present invention are contaminant free, of uniform 
stoichiometry, large grain size, and exhibit low resistivity values 
which are of particular usefulness for integrated circuit production. 


27627 Nuclear magnetic resonance contrast agents. Smith, 
P.H.; Brainard, J.R.; Jarvinen, G.D.; Ryan, R.R. To Dept. of En- 
ergy. 24 Jan 1989. USA Patent patent application 7-301 ,678. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE91016889. Source: 
OSTI; NTIS; GPO Dep. 

This invention relates to the field of nuclear magnetic resonance 
imaging and nuclear magnetic resonance spectroscopy, also 
known simply as magnetic resonance imaging (MRI) and magnetic 
resonance spectroscopy (MRS). MRI and MRS are particularly 
useful in medical research and diagnosis. MRI may be used in ad- 
dition to x-ray imaging. This invention concerns a family of contrast 
agents for use in magnetic resonance imaging and a method of 
enhancing the contrast of magnetic resonance images of an object 
by incorporating a contrast agent of this invention into the object 
prior to forming the images or during formation of the images. A 
contrast agent of this invention is a paramagnetic lanthanide hex- 
aazamacrocyclic molecule, where a basic example has the formula 
LnC,¢H,4N.. Important applications of the invention are in medical 
diagnosis, treatment, and research, where images of portions of a 
human body are formed by means of magnetic resonance tech- 
niques. 2 figs. 


27628 (PNL-SA-19212) Air-sintering mechanisms of 
chromites. Chick, L.A.; Bates, J.L.; Maupin, G.D. Pacific North- 
west Lab., Richland, WA (United States). Jul 1991. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9107106-2: 2. international symposium on 
solid oxide fuel cells, Athens (Greece), 2-5 Jul 1991). Order Num- 
ber DE91015527. Source: OSTI; NTIS; GPO Dep. 

The sintering behaviors of La;_,Sr,CrO3 and Y;_,Ca,CrO3 in 
air at 1550°C are described as functions of alkaline earth concen- 
tration and chromium enrichment or depletion. Vapor-, liquid-, and 
solid-phase mass transport mechanisms appear to be operative in 
both systems. Liquid-phase sintering appears dominant an 





Y;_,Ca,CrO3 with x = 0.15 to 0.40, especially with Cr enrichment. 
Either vapor- or solid-phase transport may dominate in the 
La;_,Sr,CrO3z system. Slight depletion or enrichment of Cr in both 
systems has dramatic .effects on air-sintered density and mi- 
crostructure, probably due to modulation of vapor-phase transport 
and liquid-phase formation. Substantial Cr depletion enhances sin- 
tering. 10 refs., 9 figs. 


27629 (SAND-—S90-3187C) A overview of the meniscometer/ 
wetting balance technique for wettability measurements. 
Vianco, P.T. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 64p. Sponsored by USDOE, Washington. DC 
(United States). DOE Contract ACO04-76DP00789. (CONF-911003— 
4: Fall meeting of the Minerals, Metals and Materials Society of 
AIME and Materials Week of the American Society of Metals, 
Cincinnati, OH (United States), 20-24 Oct 1991). Order Number 
DE91015335. Source: OSTI; NTIS; GPO Dep. 

The meniscometer/wetting balance technique provides a means 
of quantifying the wettability of solder through the evaluation of the 
equilibrium contact angle, 6, formed at the solder-substrate-flux 
triple point. The calculation of y.¢ and (ys -ys,), as related the 6 
by Young’s equation, provides information about the role of the sol- 
der “surface tension”, substrate cleanliness, and solder-substrate 
alloying reactions on the contact angle. Kinetic studies based upon 
the time dependent wetting balance data are reviewed. Several 
case studies are presented which demonstrate the capabilities of 
the meniscometer/wetting balance procedure for the wettability as- 
sessment of solder-substrate-flux systems. Wettability testing is the 
first step in the evaluation of solder joint performance in electronic 
assemblies. 13 refs., 23 figs., 5 tabs. 


27630 (SAND—91-0031C) Lead-free solders for electronics 
applications: Wetting analysis. Vianco, P.T.; Hosking, F.M.; 
Frear, D.R. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9108110-1: 4. Electronic materials processing congress, Montreal 
(Canada), 19-23 Aug 1991). Order Number DE91014900. Source: 
OSTI; NTIS; GPO Dep. 

The fabrication of electronic systems has relied upon eutectic tin- 
lead solder for the attachment of components to printed wiring 
boards. Higher service temperatures are approaching the durability 
limits of the eutectic solder. The tin-rich, lead-free solders are be- 
ing actively studied as alternate alloys. Experiments that examined 
the wettability of 95Sn-5Sb (wt %), 95.5Sn-4.0Cu-0.5Ag, 96.5Sn- 
3.5Ag, and the control solder, 60Sn-40Pb, on oxygen-free, high 
conductivity copper were performed. A rosin-based, mildly acti- 
vated (RMA) flux and three water soluble, organic acid fluxes were 
used in the wetting balance/meniscometer measurements. The 
95.5Sn-4.0Cu-0.5Ag and 95Sn- 5Sb alloys exhibited good wetting, 
with contact angles of 35° < 6 < 55° as compared to the excel- 
lent performance of the 60Sn-40Pb material (20° < 6 < 35°). The 
fair wettability observed with the 96.5Sn-3.5Ag solder (60° < @ < 
75°) was due in large part to the inability of the fluxes to signifi- 
cantly lower the solder-flux interfacial tension. The wetting rates of 
the 95.5Sn-4.0Cu-0.5Ag and 95Sn-5Sb soklers were comparable 
to those of the control; the 96. 5Sn-3.5Ag alloy wetting rate was 
slower than the other candidates. The solder film formed on the 
substrate surface by the 95.5Sn-4.0Cu-0. 5Ag alloy was very 
grainy. The water soluble fluxes exhibited a larger degree of 
residue formation than did the RMA flux. 8 refs., 12 figs. 


27631 (SAND-91-0711C) The use of high velocity launch- 
ers for scientific and engineering studies. Asay, J.R.; 
Chhabildas, L.C.; Furnish, M.D. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9107138—1: 18. international symposium on shock waves, 
Sendai (Japan), 21-26 Jul 1991). Order Number DE91015564. 
Source: OSTI; NTIS; GPO Dep. 

Shockwave techniques have been used for decades to study the 
dynamic states of matter in temperature and pressure regimes 
inaccessible by other methods. These techniques have been em- 
ployed in a wide variety of scientific, military, and commercial 
applications. A principal scientific objective has been to determine 
high-pressure equations of state (EOS) to ultra-high pressures; 
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pressures of tens of Mbar have been reported for several materi- 
als. Most recently. these methods have been used for studies of 
thermophysical properties under shock compression, including 
phase transition kinetics. and mechanical properties, such as the 
high-pressure yield strength. In this paper, a brief discussion of re- 
cent developments in high velocity launchers is given. Advances in 
techniques for subjecting materials to a wide range of loading con- 
ditions is presented. including selected illustrations of shockwave 
measurements to Mbar pressures. 54 refs. 


27632 (UCRL-JC—106047) Dynamic yield strength of a pal- 
ladium alloy metallic glass. Cline, C.F.; Reaugh, J.E. Lawrence 
Livermore National Lab., CA (United States). 15 May 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-911069-7: 3. international con- 
ference on mechanical and physical behavior of materials under 
dynamic loading, Strasbourg (France), 14-18 Oct 1991). Order 
Number DE91015111. Source: OSTI; NTIS; GPO Dep. 

Taylor anvil tests in the reverse ballistic mode have been carried 
out to determine the dynamic yield strength of a Pd77 5Cug oSite 5 
metallic glass. Scanning electron microscopy has been utilized to 
evaluate the details of the rod and anvil interface after impact. 
Computer simulations have also been carried out to interpret and 
confirm the results and conclusions. 7 refs., 10 figs. 


27633 (UCRL-JC—106375) Laser surface modification for 
selective electroplating of metal: A 2.5 m/s laser direct-write 
process. Malba, V.; Bernhardt, A.F. Lawrence Livermore National 
Lab., CA (United States). 20 May 1991. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9106231—1: Lasers ‘91, Munich (Germany), 12-14 
Jun 1991). Order Number DE91014988. Source: OSTI; NTIS; 
GPO Dep. 

A very fast laser direct write process is described. The process 
involves laser modification of an insulating seed multilayer to form 
a conducting surface which can be electroplated. The seed layer is 
composed of an adhesion layer of TiW, a conducting layer of Au, 
and a top insulating layer of a-Si. The laser forms a Au-Si mixture 
without substantially affecting the adhesion layer. Writing speeds of 
2.5 m/s have been demonstrated. The laser patterning can be per- 
formed in air, and the process works over a broad range of laser 
power (Pmax/Pmin ~ 5). 11 refs., 4 figs. 


27634 


(UCRL-JC—106770) Creep deformation and fracture 
of a two-phase TiAl intermetallics. Huang, J.S.; Kim, Young- 
Won. Lawrence Livermore National Lab., CA (United States). Apr 
1991. 8p. Sponsored by Department of Defense, Washington, DC 
(United States); USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Contract F33615-89-C-5629. (CONF- 


9110103—1: Symposium on physical metallurgy of intermetallic 
compound, Cincinnati, OH (United States), 20-24 Oct 1991). Order 
Number DE91011963. Source: OSTI; NTIS; GPO Dep. 

Gamma TIAI (L1. structure), which is stable up to about 1460 °C 
and exhibits good specific strength, modulus, and oxidation resis- 
tance at high temperature service such as required for heat 
engines. Due to its inherent brittleness at ambient temperature, ex- 
tensive efforts have been made in recent years to develop more 
ductile alloys. A number of researchers have studied the deforma- 
tion behavior of single-phase TiAl alloys, while there are only limited 
number of reports on the deformation behavior of two-phase alloys. 
Although TiAl alloys have good oxidation resistance, it has been re- 
ported that inward diffusion of oxygen causes embrittlement of the 
alloys. This presents a problem when the materials is undergoing 
creep in an oxygen environment. The embrittlement could facilitate 
crack initiation and growth (creep crack growth) from the surface 
and shorten the creep rupture life of the material at high tempera- 
ture. To better understand the effect of oxidation on deformation 
and fracture at high temperature, we studied the creep behavior of 
a two- phase alloy in vacuum and in air. 13 refs., 9 figs., 1 tab. 


27635 (UCRL-JC—107481) Corrosion of copper-based ma- 
terials in irradiated moist air systems. Reed, D.T. (Argonne 
National Lab., IL (USA)); Van Konynenburg, R.A. Lawrence Liver- 
more National Lab., CA (United States). Jun 1991. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9011116-9: 14. symposium on scientific 
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basis for nuclear waste management, Boston, MA (United States), 
26-29 Nov 1990). Order Number DE91015124. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The atmospheric corrosion of oxygen-free copper (CDA-102), 70/ 
30 copper-nickel (CDA-715), and 7% aluminum bronze (CDA-613) 
in an irradiated moist air environment was investigated. Experi- 
ments were performed in both dry and 40% RH (@90°C) air at 
temperatures of 90 and 150°C. Initial corrosion rates were deter- 
mined based on a combination of weight gain and weight loss 
measurements. Corrosion products observed were identified. 
These experiments support efforts by the Yucca Mountain Project 
(YMP) to evaluate possible metallic barrier materials for nuclear 
waste containers. 8 refs., 1 fig., 2 tabs. 


27636 (UCRL-JC—107890) Simulation of the growth of Mo/ 
Si multilayers. Boercker, D.B. (Lawrence Livermore National Lab., 
CA (USA)); Morgan, W.L. Lawrence Livermore National Lab., CA 
(United States). Jul 1991. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9107115-13: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting. San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE91015679. Source: OSTI; NTIS; GPO Dep. 

The successful development of soft x-ray projection lithography 
will depend heavily on the production of efficient, durable optical 
components. A leading candidate for x-ray mirrors near 130 A is 
multilayer structures made of alternating thin layers of Mo and Si. 
High resolution electron microscopy reveals that the interface cre- 
ated by deposition of Mo on Si is much more diffuse than that 
produced by depositing Si on Mo. We have performed molecular 
dynamics simulations of the deposition process and observe signifi- 
cant penetration of the Si substrates by incident Mo atoms, while Si 
atoms remain on the surface of the Mo substrates. 12 refs., 3 figs. 


27637 (UCRL-LR-107524) The radiative properties and 
optical constants of liquid metals. Havstad, M.A. Lawrence Liv- 
ermore National Lab., CA (United States). Jun 1991. 312p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91016874. Source: 
OSTI; NTIS; GPO Dep. 

Thesis submitted to Stanford University. 

Measurements of the optical constants and thermal radiative 
properties of three metal; tungsten (in the solid phase) and ura- 
nium and aluminum (both in the liquid phase) have been made 
using a new instrument which includes two independent optical 
systems and surface control and analysis capability. The two opti- 
cal systems, one for measuring the complex index of refraction by 
ellipsometry, the other for measuring the normal spectral emissivity 
by direct comparison to an integral blackbody cavity, operate over 
the wavelength range 0.4 to 10 um with sample temperatures be- 
tween 940 and 1630 K. The surface science capabilities of the 
instrument permit the preparation of high purity samples of known 
composition in-situ. The device includes two 5 KeV argon ion sput- 
ter guns, an ultra-high vacuum pumping system and an Auger 
spectrometer. The two sputter guns allow surface cleaning to occur 
while optical measurements are being made or while Auger spec- 
troscopy is determining the surface composition of solid or liquid 
samples. The sensitivity of six techniques for determining the com- 
plex index of refraction of molten metals (including the ellipsometric 
method used here) is analyzed over the wavelength range of inter- 
est. It is shown that only methods measuring both the phase shift 
and the amplitude attenuation upon reflection provide adequate ac- 
curacy over the entire spectral range of interest here. Methods 
measuring only amplitude attenuation on reflection, such as polar- 
ized reflectivity measurements at multiple angles, are shown to be 
sensitive only in the visible or from the ultra-violet to the near 
infrared, with their sensitivity declining rapidly with increasing wave- 
length in the infrared. 197 refs., 115 figs., 12 tabs. 


27638 (UCRL-MA-105413) NIKE2D: A nonlinear, implicit, 
two-dimensional finite element code for solid mechanics: User 
manual. Engelmann, B.; Hallquist, J.O. Lawrence Livermore Na- 
tional Lab., CA (United States). Apr 1991. 206p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91015734. Source: OSTI; NTIS; GPO 
Dep. 
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This report is an updated user manual to the 1991 version of 
NIKE2D, and serves as a temporary theoretical manual. NIKE2D is 
an implicit finite element code for analyzing the finite deformation, 
static and dynamic response of two-dimensional, axisymmetric, 
plane strain, and plane stress solids. The code is fully vectorized 
and available on several computer platforms. A number of material 
models are incorporated to simulate a wide range of material be- 
havior including elastoplasticity. anisotropy, creep, thermal effects, 
and rate dependence. Slideline algorithms model gaps and sliding 
along material interfaces, including interface friction and single sur- 
face contact. Interactive graphics and rezoning is included for 
analyses with large mesh distortions. In addition to quasinewton 
and arc-length procedures. adaptive algorithms can be defined to 
solve the implicit equations using the solution language ISLAND. 
Each of these capabilities and more make NIKE2D a robust analy- 
sis tool. 


27639 (UCRL-MA-107254) DYNA3D: A nonlinear, explicit, 
three-dimensional finite element code for solid and structural 
mechanics: User manual. Whirley, R.G. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1991. 301p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91015735. Source: OSTI; NTIS; GPO 
Dep. 

This report is the User Manual for the 1991 version of DYNA3D, 
and also serves as an interim User Guide. DYNASD is a nonlinear, 
explicit, finite element code for analyzing the transient dynamic re- 
sponse of three-dimensional solids and structures. The code is fully 
vectorized and is available on several computer platforms. 
DYNASD includes solid, shell, beam, and truss elements to allow 
maximum flexibility in modeling physical problems. Many material 
models are available to represent a wide range of material behav- 
ior, including elasticity, plasticity, composites, thermal effects, and 
rate dependence. In addition, DYNA3D has a sophisticated contact 
interface capability, including frictional sliding and single surface 
contact. Rigid materials provide added modeling flexibility. A mate- 
rial model driver with interactive graphics display is incorporated 
into DYNAS3D to permit accurate modeling of complex material 
response based on experimental data. Along with the DYNA3D Ex- 
ample Problem Manual, this document provides the information 
necessary to apply DYNASD to solve a wide range of engineering 
analysis problems. 73 refs., 49 figs. 


27640 (WAESD-NA-94000-13) Wear behavior of 2-1/4 Cr- 
1Mo tubing against alloy 718 tube-support material in 
sodium-cooled steam generators. Wilson, W.L. Westinghouse 
Electric Corp., Madison, PA (United States). Advanced Energy Sys- 
tems Div. May 1983. 67p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AT02-80CH94049. Order Number 
DE91015600. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of prototypic steam generator 2-3 Cr-1 Mo tube/alloy 
718 tube support plate wear tests were conducted in direct support 
of the Westinghouse Nuclear Components Division — Breeder Re- 
actor Components Project Large Scale steam Generator design. 
The initial objective was to verify the acceptable wear behavior of 
softer, “over-aged” alloy 718 support plate material. For all inter- 
faces under all test conditions, resultant wear damage was 
adhesive in nature with varying amounts of 2-4 Cr-1 Mo tube ma- 
terial being adhesively transferred to the alloy 718 tube supports. 
Maximum tube wear depths exceeded the initially established de- 
sign allowable limit of 127 um (.005 in.) at 17 of the 18 interfaces 
tested. A decrease in contact stresses produced acceptable tube 
wear depths below a readjusted maximum design allowable value 
of 381 yum (.015 in.). Additional conservatisms associated with the 
simulation of a 40-year lifetime of rubbing in a one-week laboratory 
test provided further confidence that the 381 «4m maximum tube 
wear allowance would not be exceeded in service. Softer, “over- 
aged” alloy 718 material was found to produce slightly less wear 
damage on 2-3 Cr-1 Mo tubing than fully age hardened material. 
Also, air formed oxide films on the alloy 718 reduced initial tube 
wear and delayed the onset of adhesive surface damage. However, 
at high surface stress levels, these films were not sufficiently stable 
to provide adequate long term protection from adhesive wear. The 
results of the present work and those of previous test programs 
suggest that the successful in-sodium tribological performance of 





2-4 Cr-1 Mo/alloy 718 rubbing couples is dependent upon the 
presence of lubricative surface films, such as oxides and/or surface 
reaction or deposition products. 11 refs., 13 figs., 4 tabs. 


27641 (WAESD-NA-94000-16) Sodium corrosion of alloy 
718 at 649°C. Cowgill, M.G. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Advanced Energy Systems Div. Sep 
1984. 114p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AT02-80CH94049. Order Number 
DE91015599. Source: OSTI; NTIS; GPO Dep. 

The effects of exposure of Alloy 718 to flowing sodium at 649°C 
have been studied for times ranging from 4000 h to 20,000 h. Data 
are reported for metal loss, chemical composition changes, depth 
of intergranular attack and microhardness changes. Relationships 
have been developed to describe the dependence of corrosion rate 
on temperature and sample location (the downstream effect), and 
the variation of intergranular attack depth with exposure time. The 
surface topography of exposed samples was observed to vary with 
sample location, a fact which was attributed to changes in the dis- 
solution potentials for the constituent elements. The corrosive 
attack was found to be non-uniform and subsurface porosity, asso- 
ciated with the intergranular attack, was detected after the longer 
exposure periods. Ferritic phase formation was noted both on the 
surface and internally. The microhardness data indicated that the 
material started to over-age at or just before 4000 h at 649°C. 11 
refs., 34 figs., 13 tabs. 


27642 (WAESD-NA-94000-21) Creep-rupture properties of 
alloy 718 in flowing sodium. Cowgill, M.G. Westinghouse Electric 
Corp., Pittsburgh, PA (United States). Advanced Energy Systems 
Div. Sep 1985. 102p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-85CH10220. Order Number 
DE91015590. Source: OSTI; NTIS; INIS; GPO Dep. 

The creep-rupture properties of alloy 718 have been evaluated in 
the temperature range 593-704°C, in air and in flowing sodium. 
Material was tested in the as-fabricated condition and after ex- 
tended aging at 649°C in sodium or in vacuum. Rupture times 
range from less than 100 h to in excess of 14,000 h. Data are also 
reported for minimum creep rate, time to tertiary creep, loading 
Strain, total elongation and reduction of area. The effects of pre- 
test aging are discussed and relationships are developed between 
time to rupture and minimum creep rate, and between time to rup- 
ture and time to tertiary creep. The fracture surface and outer 
surface topographies are described, together with outer surface 
compositional changes. Cross-sectional optical metallography was 
used to confirm the topographical observations and to study the 
microstructural changes and the intergranular attack which took 
place. The aging reaction was quantified by microhardness mea- 
surements. 8 refs., 82 figs., 7 tabs. 
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Refer also to citation(s) 25607, 25642, 26250, 26252, 26432, 
26502, 26626, 26627, 26628, 26630, 26631, 26650, 26651, 26724, 
27300, 27380, 27381, 27444, 27445, 27447, 27448, 27449, 27450, 
27454, 27492, 27496, 27503, 27514, 27525, 27533, 27596, 27613, 
27625, 27638, 27726, 27749, 27769, 27784, 27788, 27802, 27874, 
27952, 27953, 28035, 28102, 28136, 28141, 29215, 29218, 29222, 
29369, 29371, 29444 


27643 (ANL/CP-71552) Consolidation and plasticity of Bi- 
Sr-Ca-Cu-O superconductors. Nash, A.S. (Marquette Univ., 
Milwaukee, Wi (USA)); Goretta, K.C.; Wheeler, R. IV; Moon, B.M.; 
Wu, C.T.; Nash, P. Argonne National Lab., IL (United States). May 
1991. 11p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Contract DMR88-09854. 
(CONF-9106244—2: 1991 powder metallurgy conference and exhi- 
bition, Chicago, IL (United States), 9-12 Jun 1991). Order Number 
DE91015544. Source: OSTI; NTIS; GPO Dep. 

The BizSr2CaCu20, (2212) superconductor consists of platelike 
grains that grow up very rapidly in two directions at high tempera- 
ture. The grain growth is so fast that this superconductor can not 
be sintered by conventional means. Densification can be achieved, 
however, by hot isostatic pressing by a combination of flat rolling 
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and sintering. Results from 2212 and 2212 + 15 wt. % Ag speci- 
mens produced by these consolidation methods are compared with 
those from sintering studies. Scanning and transmission electron 
microscopy were used to assess the mechanisms by which 2212 
densifies. The superconducting properties of each type of speci- 
men were measured. It was found that only forms in which the 
platelike grains exhibited substantial preferred orientation were ca- 
pable of carrying large amounts of current. This result has 
important implications to the thermomechanical processing of Bi- 
Sr-Ca-Cu-O superconductors. 30 refs., 6 figs. 


27644 (ANUCP-72267) Determination of thermodynamic 
and kinetic properties of grain boundaries using high tempera- 
ture calorimetry. Terwilliger, C.D. (Massachusetts Inst. of Tech., 
Cambridge, MA (USA)); Chiang, Y.M.; Eastman, J.A.; Liao, Y. Ar- 
gonne National Lab., IL (United States). Jun 1991. 9p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38 ;FG02-87ER45307. (CONF-910430—17: 93. annual 
meeting and exposition of the American Ceramic Society (ACerS), 
Cincinnati, OH (United States), 28 Apr - 2 may 1991). Order Num- 
ber DE91015571. Source: OSTI; NTIS; GPO Dep. 

This work explores the use of high temperature differential 
scanning calorimetry as a novel way in which to measure thermo- 
dynamic and kinetic properties of grain boundaries in ceramics. A 
calorimetric study of grain growth has become practical only re- 
cently, with the development of processing methods for 
nanocrystalline materials (10-50 nm grain size) that have enough 
grain boundary area and thus grain boundary excess properties to 
be detected by commercial calorimeters. Here we report results 
from experiments on nanocrystalline silicon and titanium dioxide. 
14 refs., 6 figs. 


27645 (ANL/CP-72561) Critical currents in melt-textured 
YBazCu,0,. Shi, D.; Chen, J.G.; Salem-Sugui, S. Jr.; Goretta, 
K.C. Argonne National Lab., IL (United States). Jun 1991. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910736-9: International con- 
ference on materials and mechanisms of superconductivity, 
Kanazawa (Japan), 22-26 Jul 1991). Order Number DE91016523. 
Source: OSTI; NTIS; GPO Dep. 

YBapCu30, bars and wires textured by partial-melt growth and 
zone-melting methods have been characterized. Specimens exhib- 
ited critical current densities (J-) greater than 10* A/cm? at 77 K in 
a 2 T field. The high J. values were related to the presence of low- 
angle grain boundaries and high concentrations of crystal defects. 
These defects were found to be effective flux-pinning centers. 4 
refs., 3 figs. 


27646 (ANL/CP-72998) Flux pinning by planar defects in 
single crystal YBa,Cu,07_;. Kwok, W.K. (Argonne National Lab., 
IL (United States)); Welp, U.; Downey, J.; Crabtree, G.W.; Fleshier, 
S.; Vinokur, V.M. Argonne National Lab., IL (United States). Jun 
1991. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Contract STC-8809854. (CONF- 
910736—11: International conference on materials and mechanisms 
of superconductivity, Kanazawa (Japan), 22-26 Jul 1991). Order 
Number DE91016525. Source: OSTI; NTIS; GPO Dep. 

We report on a novel crossed magnetic field technique to study 
the critical angle of pinning by twin boundaries and intrinsic pinning 
by the layered structure in single crystal YBazCu3O07_,. We find a 
critical angle for intrinsic pinning very close to T-which is 10 times 
smaller than the critical angle for twin boundary pinning. In addi- 
tion, we present the phase diagram for the onset of twin boundary 
and intrinsic pinning near T.. 7 refs., 2 figs. 


27647 (ANL/CP-—73053) High-T-superconductors: Fabricat- 
ing technologies and future ives. Goretta, K.C.; Wu, 
W.; Wu, C.T.; Xu, D.; Youngdahl, C.A.; Shi, Donglu; Singh, J.P.; 
Picciolo, J.J.; Lanagan, M.T.; Hull, J.R.; Dusek, J.T.; Dorris, S.E.; 
Chen, Nan; Biondo, A.C.; Balachandran, U.; Poeppel, R.B. 
Argonne National Lab., IL (United States). May 1991. 19p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. (CONF-9105233—1: 2. workshop on basic 
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and applied aspects of rare earths, Venice (Italy), 9-10 May 1991). 
Order Number DE91015553. Source: OSTI; NTIS; GPO Dep. 

Processing methods for production of bulk = high- 
Tesuperconductors are reviewed. Conductors made _ by 
conventional forming and sintering methods can generally carry 
only small current densities. Melting and powder-in-tube methods 
yield superior conductors, but further improvements are necessary 
before these superconductors can be employed in most large-scale 
applications. 36 refs., 6 figs. 


27648 (ANL/CP-73336) Intrinsic stability and recovery 
analysis for tape/film type superconductors. Uenal, A. (Texas 
Tech Univ., Lubbock, TX (USA). Dept. of Mechanical Engineering); 
Chyu, M.C.; Kuzay, T.M. Argonne National Lab., IL (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-910801-9: 26. 
intersociety energy conversion engineering (IECE) conference, 
Boston, MA (United States), 3-9 Aug 1991). Order Number 
DE91015568. Source: OSTI; NTIS; GPO Dep. 

This work presents an analysis for a tape/film superconductor 
subjected to the thermal disturbance from a line heat source. The 
behavior of the superconductor is studied by considering its 
intrinsic stability and recoverability of superconductivity. The tem- 
perature field for intrinsic stability analysis is solved analytically. 
The mechanism is studied based on the data of instability parame- 
ter, cryogenic cooling rate, and joule heating rate during the heat 
diffusion process for both low- and high-T-superconductors. 6 refs., 
7 figs. 


27649 (ANL/CP-—73398) Mean field analysis of the CuO, lat- 
tice: Comparison to Monte Carlo simulations. Fedro, A.J. 
(Argonne National Lab., IL (USA)); Zhou, Yu; Leung, T.C.; Harmon, 
B.N. Argonne National Lab., IL (United States). May 1991. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38 ;W-7405-ENG-82. (CONF-9107143—1: 
International workshop on electronic properties and mechanisms in 
high-T, superconductors, Tsukuba (Japan), 29-31 Jul 1991). Order 
Number DE91015570. Source: OSTI; NTIS; GPO Dep. 

In this short paper we outline a mean field (MF) calculation of 
the multi-band Hubbard model of the CuO, lattice based on a pro- 
jection operator scheme. We then make a detailed comparison of 
our MF results to the above-mentioned MC simulations which we 
will regard as “exact”. In this approach, the two usual Hubbard pro- 
jection operators are defined (involving creation/destruction of a 
fermion at site j with spin o either in the presence or absence of 
the fermion at the same site j with spin -c), and the model is 
solved with an equation of motion method for these operators 
using a well-defined truncation procedure which treats the compli- 
cated statistics of these operators properly and reduces to 
well-established decoupling in the case of pure fermions. In this 
way we generate an exact Dyson-like equation for the Green's 
functions where the self energy is found to contain both static and 
dynamic contributions. We will ignore the effects due to the dy- 
namic terms (in this context termed memory functions) in this 
paper thus defining a MF set of equations for the needed Green’s 
functions. These equations are then solved self-consistently for all 
band fillings and for possible antiferromagnetic (AF) order. 


27650 (ANL/CP-73464) Characterization of SnO2 GIAR 
films. Kentjana, M. (Brooklyn Coll., NY (USA). Dept. of Physics); 
Homma, H.; Alp, E.E.; Mooney, T.M. Argonne National Lab., IL 
(United States). May 1991. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9107115—12: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE91015539. Source: OSTI; NTIS; GPO Dep. 

In an attempt to develop a monochromator of synchrotron radia- 
tion (AE ~ 10-® eV) using grazing incidence anti-reflection (GIAR) 
principle, we made SnOz GIAR films on Pd (buffer layer) /a-AlpO3 
(substrate). Films are fabricated by magnetron sputtering technique 
and characterized film thickness and interface roughness by x-ray 
diffraction technique using the conventional and synchrotron 
radiation sources. We demonstrated the electronic scattering sup- 
pression of ~ 10-* and that the present system is feasible to 
achieve the required goals for monochromatization of synchrotron 
radiation source for the energy range of 23.87 keV. 13 refs., 5 figs. 
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27651 (ANL/CP-73645) Scaling behavior of the fluctuations 
in magnetization and conductivity of untwinned YBajCu,07 _ ,. 
Welp, U. (Argonne National Lab., IL (United States)); Kwok, W.K.; 
Klemm, R.A.; Downey, J.; Crabtree, G.W.; Fleshler, S.; Vinokur, 
V.M. Argonne National Lab., IL (United States). Jun 1991. 3p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Contract STC-8809854. (CONF- 
910736-10: International conference on materials and mechanisms 
of superconductivity, Kanazawa (Japan), 22-26 Jul 1991). Order 
Number DE91016524. Source: OSTI; NTIS; GPO Dep. 

We present measurements of the magnetization and conductivity 
of a untwinned YBazCu307_, crystal near the superconducting 
transition. Both quantities display the scaling properties predicted 
on the basis of Ginzburg-Landau theory. The set of 7.(H) which 
optimizes the scaling is the same for the magnetization and con- 
ductivity data and agrees well with earlier determinations. 10 refs., 
2 figs. 


27652 (ANL/CP-73765) Defects, defect ordering, structural 
coherence and superconductivity in the 123 copper oxides. 
Jorgensen, J.D. (Argonne National Lab., IL (United States)); Hinks, 
D.G.; Pei, Shiyou; Lightfoot, P.; Hunter, B.A.; Radaelli, P.G.; Segre, 
C.U.; Dabrowski, B. Argonne National Lab., IL (United States). Jul 
1991. 7p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Grant DMR88-09854. (CONF- 
910736—14: International conference on materials and mechanisms 
of superconductivity, Kanazawa (Japan), 22-26 Jul 1991). Order 
Number DE91017298. Source: OSTI; NTIS; GPO Dep. 

We discuss the influence of oxygen defects and defect ordering 
on superconductivity in 123 compounds. Because of the complexity 
of the high-temperature phase diagram, the synthesis history can 
significantly influence the properties. Room-temperature annealing 
experiments show that defect ordering on a short length scale can 
have a remarkable affect on superconductivity. We propose that 
structural coherence in the CuO, planes, which is present only if 
there is orthorhombic symmetry on at least a short length scale, is 
a requirement for superconductivity in these compounds. 19 refs.., 
7 figs. 


27653 (ANL/OTM-90/1, pp. 137-145) lon-beam-assisted 
deposition of wear-resistant coatings. Sartwell, B.D. (Naval Re- 
search Lab., Washington, DC (USA)); Kant, R.A. Argonne National 
Lab., IL (United States). Jan 1991. In DOE-OTM Tribology Program 
quarterly progress report, July-September 1990. 189p. Order 
Number DE91010995. Source: OSTI; NTIS. 

A series of chromium oxide coatings were deposited using the 
IBAD technique at two different deposition rates and two different 
thicknesses onto single crystal silicon substrates, with their friction 
and wear behavior being evaluated in sliding against a silicon 
nitride ball. The load of the 6-mm-diameter ball on the coated sub- 
strate was either 1 or 2 N. For a 0.5-micrometer-thick Cr203 
coating, wear rates were high, with the coating being removed af- 
ter only 50 passes on the tribotester. For a 2.0-micrometer-thick 
coating, wear rates were extremely low such that after 500 passes 
virtually no film removal could be detected on a profilometer. 


27654 


(ANL/OTM-90/1, pp. 146-151) lon implantation and 
mixing of lubricious compounds. Bhattacharya, R.S. (Universal 
Energy Systems, Inc., Dayton, OH (USA)); Rai, A.K. Argonne Na- 
tional Lab., IL (United States). Jan 1991. In DOE-OTM Tribology 


Program quarterly progress report, July-September 1990. 189p. 
Order Number DE91010995. Source: OSTI; NTIS. 

The objective of the proposed work at UES is to establish opti- 
mum conditions for ion implantation/mixing of suitable additives into 
the surfaces of bulk ceramics for obtaining self-lubricating low 
friction and wear characteristics. In the last quarterly report, the au- 
thors presented the results of friction and wear properties of ion 
mixed MoSz2 coatings on sapphire. It was noted that both as de- 
posited and ion mixed films were amorphous as revealed from the 
TEM studies of thin films (<500A) deposited on NaCl crystals. Dur- 
ing this quarter, they analyzed thick films (~7,500A) on silicon 
(100) by x-ray diffraction and reproduced the same results. Also, 
they have deposited MoS. on NBD100 Si3N, disc and irradiated a 





part of the film with 2 MeV Ag*, 5x10'S cm~-?. The thickness of 
the film and the ion beam parameters are the same as that on the 
sapphire. The friction and wear characteristics of this sample are 
under investigation in collaboration with A. Erdemir at Argonne Na- 
tional Laboratory. In parallel, they studied BaF2/Ag composite 
coating fabrication by magnetron sputtering. The friction and wear 
behavior of this composite coating on AlbO3 samples were ana- 
lyzed in collaboration with V. Aronov at IIT, Chicago. 


27655 (ANL/OTM-90/1, pp. 169-173) Development of a wear 
theory of ceramics. Winer, W.O. (Georgia Inst. of Tech., Atlanta 
(USA)). Argonne National Lab., IL (United States). Jan 1991. In 
DOE-OTM Tribology Program quarterly progress report, July— 
September 1990. 189p. Order Number DE91010995. Source: 
OSTI; NTIS. 

The transition curves from the thermomechanical (TM) wear the- 
ory were compared with Lim and Ashby’s transition wear diagram. 
The Hertzian pressure and Gt in TM model were converted to nor- 
malized pressure and velocity as used by Lim and Ashby. The 
results show good agreement between the prediction of TM model 
and experimentally based Lim and Ashby’s transitions. The experi- 
mental data obtained from friction and wear tests of four ceramics, 
namely silicon nitride, aluminum oxide, silicon carbide, and partially 
stabilized zirconia was consolidated in a manuscript. The manu- 
script covers the investigation of effects of different variables 
(temperature and lubricants) on the friction and wear behavior of 
four ceramic materials. 


27656 (ANL/OTM-90/1, pp. 175-178) The joint effect of 
surtace microtopography and near-surface structure on micro- 
contact conditions. McCool, J.l. (MRC Bearings, Jamestown, NY 
(USA)). Argonne National Lab., IL (United States). Jan 1991. In 
DOE-OTM Tribology Program quarterly progress report, July- 
September 1990. 189p. Order Number DE91010995. Source: 
OSTI; NTIS. 

The purpose of this investigation is to develop methodology and 
supporting data for assessing the comparative tribological perfor- 
mance of ceramics and surface-modified materials based on 
microgeometrical effects. The validity of the methodology will be 
evaluated by observing the wear performance and general condi- 
tion of sets of variously prepared specimens in pin-on disk-tests 
conducted at Oak Ridge National Laboratories. Phase | is devoted 
to the consideration of ceramic materials. Phase II is aimed at the 
effect of surface modifications. Three sets of pin-on-disk tests were 
reanalyzed using the RUFFIAN code to account for the use of dis- 
similar materials in the tests involving silicon nitride and silicon 
carbide. The light load, low speed set of tests was also examined 
using the code McWeib which uses a Weibull distribution of summit 
heights in order to account for the skewness in the surface height 
distribution. 


27657 (ANU/OTM-—90/1, pp. 179-181) Lubricated wear of ce- 
ramic whisker composites. Yust, C.S. (Oak Ridge National Lab., 
TN (USA)). Argonne National Lab., IL (United States). Jan 1991. In 
DOE-OTM Tribology Program quarterly progress report, July— 
September 1990. 189p. Order Number DE91010995. Source: 
OST; NTIS. 

The collection of data for a wear transition diagram has been 
continued. The diagram is based on the OECD form, but extends 
the information to include time effects. Current results on a silicon- 
carbide/silicon nitride whisker composite show some evidence of 
interface degradation, but friction coefficient and wear rates indi- 
cate mild wear. 


27658 (BNL-46400) Models of flux diffusion and flux creep 
in high-temperature superconductors. Welch, D.O. Brookhaven 
National Lab., Upton, NY (United States). 31 Jul 1991. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-910710—1: 6. international workshop on 
critical currents in superconductors (IWCCVI), Cambridge (United 
Kingdom), 7-12 Jul 1991). Order Number DE91015838. Source: 
OSTI; NTIS; GPO Dep. 

Some aspects of the phenomenological modelling of the kinetics 
of magnetic flux diffusion and creep in high-temperature supercon- 
ductors in the low-temperature flux-creep regime are discussed 
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with emphasis on the effects of the current-dependence of the acti- 
vation energy. Flux creep by quantum tunneling is also discussed. 
21 refs. 


27659 (BNL-46408) Mangetically measured irreversibility 
temperatures in superconducting oxides and alloys. Suenaga, 
M.; Welch, D.O.; Budhani, R. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. (CONF-910710— 
2: 6. international workshop on critical currents in superconductors 
(IWCCVI), Cambridge (United Kingdom), 7-12 Jul 1991). Order 
Number DE91016895. Source: OSTI; NTIS; GPO Dep. 

Irreversibility temperatures T-H were magnetically measured for 
the aligned powders of superconducting oxides, La; g5Sro +5 CuO,z, 
YBazCu307, BioSraCaCusOg, and BizSr2CazCu30 49, and for the 
metallic superconductors, Nb, Nb-Ti, Nb3Sn and PbMo¢Sz. The re- 
sults are briefly discussed in terms of the thermally activated flux 
creep and lattice or the glass melting models for the irreversibility 
temperatures. Also, the measurement procedures for T;(H) using a 
SQUID magnetometer are described in detail, since the measuring 
methods and the and the criteria which are used for T,(H) are im- 
portant in the determination and interpretation of the temperatures. 
30 refs., 9 figs. 


27660 (CONF-901294—Absts., pp. 173-176) Characterization 
of prototype electrochromic optical switchable windows. 
Yoshimura, K. (Government Industrial Research Institute, Nagoya, 
Nagoya (Japan)); Tazawa, M.; Tanemura, S. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Prototype electrochromic devices were tested in order to charac- 
terize their optical and electronic properties. This work was 
conducted as part of IEA task 10 (a study about the material using 
solar energy). Asahi Glass Co. produced the samples. Three mea- 
surements were performed on each sample: firstly, measurement 
of normal-hemispherical spectral transmittance for both colored and 
bleached state; secondly, time dependent normal-hemisperical 
transmittance at six designated wavelengths after switch off of ap- 
plied voltage generated by a precision potentiostat; thirdly, cyclic 
measurements of the relationship between current and voltage. 
Good electrochromic behavior was observed in the case of each 
sample. For both samples, the solar optical transmittance values 
seemed adequate for use as energy control devices in passive so- 
lar systems. Natural bleaching was observed in both samples. 1 
ref., 8 figs., 1 tab. 


27661 (CONF-910617-3) Fabrication of silicon nitride ce- 
ramics by microwave heating. Tiegs, T.N.; Kiggans, J.O. Oak 
Ridge National Lab., TN (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 4. international symposium on ceramic materials 
and components for engines; Goeteborg (Sweden); 10-12 Jun 
1991. Order Number DE91015312. Source: OSTI; NTIS; GPO Dep. 
Microwave processing of silicon nitride-based ceramics is cur- 
rently being examined to identify aspects that may accelerate 
densification or produce unique microstructures. Because the mi- 
crowaves preferentially couple with the sintering additives and the 
intergranular phases, relatively high additive contents are required 
to produce samples that will densify and are crack-free. Improved 
densification of green powder compacts and enhanced weight 
losses are observed during microwave heating. 18 refs., 4 figs. 


27662 (CONF-910635-7) Ac susceptibility of superconduc- 
tive thin films. Kerchner, H.R. (Oak Ridge National Lab., TN 
(USA)); Feenstra, R.; Thomson, J.O. Oak Ridge National Lab., TN 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Cryo- 
genic engineering conference and international cryogenic materials 
conference; Huntsville, AL (United States); 11-14 Jun 1991. Order 
Number DE91015273. Source: OSTI; NTIS; GPO Dep. 

The magnetic transitions of superconductive materials are readily 
observed by the use of a mutual inductance bridge. The critical 
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current density J. has long been deduced from ac-susceptibility 
measurements. Thermally activated giant flux creep and flux flow 
(TAFF) make the new, high-T.-materials respond to applied ac fields 
with lossy ac currents. Measurements of J-. the effective penetra- 
tion depth A., and the TAFF resistivity ptarr in YBagCu3O7_., thin 
films are presented. A technique is described for deducing J. from 
moment changes with 10~®-emu sensitivity fr deducing Jc from 
moment changes with 10—®-emu sensitivity. 7 refs., 6 figs 


27663 (CONF-911050-1) Tensile creep behavior and cyclic 
tatigue/creep interaction of hot- isostatically pressed Si3N,. 
Liu, K.C.; Pih, H.; Stevens, C.O.; Brinkman, C.R. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Automotive technology development contractors’ coordination 
meeting; Dearborn, Mi (United States); 22-25 Oct 1991. Order 
Number DE91007182. Source: OSTI; NTIS: GPO Dep. 

Tensile creep data are reported for a high-performance grade of 
hot isostatically pressed Si,N, that is currently being investigated 
as a candidate material for advanced heat engine applications. 
Specimens were tested in pure uniaxial tension at temperatures 
ranging from 1200 to 1370°C. Creep strain was measured with an 
optical strain extensometer until creep rupture occurred, in some 
cases for periods in excess of 2000 h. To study the effects of vari- 
ous preloading material histories on creep behavior, specimens 
were prepared and tested in several conditions, i.e., unannealed, 
annealed, or precycled. Test results show that either treatment by 
thermal annealing or by precycling at 1370°C can dramatically 
modify the initial transient creep behavior and enhance the resis- 
tance to creep deformation and hence the creep-rupture lifetime. 
However, the influence of the preloading histories on creep rate 
was diminished by high temperature exposure after about 500 h of 
testing. The rupture lifetime of the precycled specimen at 1370°C 
was significantly higher than those of the unannealed and annealed 
specimens. In contrast, no significant extension of the creep- 
rupture lifetime was observed for a precycled specimen tested at 
1300°C. Steady-state creep was absent in some cases under cer- 
tain conditions of temperature, stress, and heat treatment. Little or 
no tertiary creep was usually detected before specimen fracture oc- 
curred. The steady-state creep rate of this material was found to 
be a function of applied stress, temperature, and possibly the level 
of crystallinity in the intergranular phase. 9 refs., 15 figs. 


27664 (CONF-911084—1) Development of toughened ce- 
ramics for elevated temperatures. Becher, P.F.; Lin, H.T.; 
Alexander, K.B. Oak Ridge National Lab., TN (United States). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International sym- 
posium on ceramics; Yokohama (Japan); 16-18 Oct 1991. Order 
Number DE91015923. Source: OSTI; NTIS; GPO Dep. 

The fracture toughness of ceramics can be _ substantially 
increased by crack bridging mechanisms introduced by discontinu- 
ous reinforcing phases. Examples of the toughening achieved by 
various discontinuous reinforcing phases (e.g., whiskers, matrix 
grains) are used to illustrate the effects on the material properties. 
The critical material parameters are defined by the analysis of 
crack bridging contributions due to elastically and frictionally bridg- 
ing reinforcements and pullout processes. In addition for many of 
these ceramics and composites, the mechanical properties appear 
to be retained with increase in temperature. The key issue in their 
use at elevated temperatures is their creep resistance. Results of 
creep studies reveal that changes in the material characteristics 
can be used to further improve the creep resistance of these mate- 
rials. These findings can then be incorporated into the design of 
toughened ceramics for elevated temperature applications. 28 refs., 
5 figs. 


27665 (CONF-9105184—12) Effects of oxidation and com- 
bustion environments on the properties of Nicalon®/SiC 
composites. Lowden, R.A. (Oak Ridge National Lab., TN (United 
States)); James, R.D. Oak Ridge National Lab., TN (United 
States). [1991]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 5. annual 
conference on fossil energy advanced research and technology de- 
velopment (AR&TD) of materials; Oak Ridge, TN (United States); 
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13-16 May 1991. Order Number DE91016778. Source: 
NTIS: GPO Dep. 

The stability of Nicalon@ /SiC composites with a graphic carbon 
interface layer at elevated temperatures in oxidizing and simulated 
fossil fuel environments has been investigated. Composite speci- 
mens with and without an external SiC surface coating have been 
oxidized in air and have been exposed to a variety of combustion 
environments at a temperature of 1273 K. A burner rig furnace was 
constructed for simulating corrosive fossil fuel environments con- 
taining water vapor, sulfur, and sodium. Post-exposure room 
temperature flexure tests were performed to measure the strengths 
of the samples, and optical and electron microscopy have been 
employed to analyze corrosion, glass layer formation, and compo- 
sitional changes at the surface of the specimens and at the 
fiber-matrix interface. Correlations between exposure environment, 
the interface, and mechanical properties of the composites were 
examined. 23 refs., 6 figs., 1 tab. 


27666 (DOE/ER/45251-3) NMR characterization of porous 
ceramics: Final report, May 15, 1986—May 14, 1990. Halperin, 
W.P. Northwestern Univ., Evanston, IL (United States). Dept. of 
Physics and Astronomy. Jun 1991. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER45251. 
Order Number DE91015051. Source: OSTI; NTIS; GPO Dep. 

Investigation of nuclear magnetic resonance relaxation analysis 
(MRRA) of pore structures was carried out to study the develop- 
ment of pore structure following sintering of SiC samples, and 
porous glasses. The mechanisms for fast surface NMR relaxation 
that is at the heart of the MRRA method were determined. Diffu- 
sion coefficient measurements of water at full and partial saturation 
were made on xerogel glasses showing evidence for a new trans- 
port mechanism for enhanced molecular diffusion. These studies 
have shown that this enhanced diffusion process can be attributed 
to a two phase mechanism involving vapor and liquid components 
with fast molecular exchange between them. Investigation of the 
dynamical properties of water in submonolayer coverages of a 
borosilicate porous glass have shown that diffusion decreases with 
decreasing coverage. The applicability of the NMR method to the 
study of porosity and pore size distributions in a wide range of 
porous materials including glasses, ceramics and sandstones has 
been completed. 11 refs., 5 figs. 


27667 (DOE/ER/45279-T2) Ceramic decomposition under 
irradiation: [Annual] progress report. Howitt, D.G. California 
Univ., Davis, CA (United States). Dept. of Mechanical Engineering. 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-86ER45279. Order Number DE91015061. 
Source: OSTI; NTIS; GPO Dep. 

Under this program fundamental investigations are being con- 
ducted on the physical and chemical processes associated with 
radiation damage in dielectric and semiconducting materials to both 
understand the mechanisms involved and to provide improved 
methodologies for the analysis of these materials by electron mi- 
croscopy. The research has shown that there are at least two 
distinct processes which give rise to the deomposition of ceramics 
under irradiation. The first is a diffusion effect that is induced by 
the charge imbalance associated with ionization processes while 
the second is associated with a very short atomic displacement 
caused by elastic interactions. 5 refs. 


27668 (DOE/METC—90/6115-Vol.1, pp. 306-313) A ceramic 
membrane for gas separations. Goldsmith, R.L. (CeraMem 
Corp., Waltham, MA (USA)); Higgins, R.J. USDOE Morgantown 
Energy Technology Center, WV (United States). Aug 1990. DOE 
Contract AC02-88ER80591. (CONF-900853-Vol.1: 10. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 28-30 Aug 1990). In 
Proceedings of the tenth annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 373p. Or- 
der Number DE90009689. Source: OSTI; NTIS. 

The objectives of this two year program are to: (1) develop a 
passive, highly selective, molecular sieve membrane capable of pu- 
rifying coal process conversion gases at temperatures over 600C; 
(2) fabricate and determine the performance characteristics of such 
a membrane based on a practical (i.e., low cost, high surface area) 
support module. This paper reports on the progress of this project. 


OSTI; 





27669 (DOE/METC—90/6115-Vol.1, pp. 314-322) Gas separa- 
tions using inorganic membranes. Egan, B.Z. (Oak Ridge 
National Lab., TN (USA)); Fain, D.E.; Roettger, G.E.; Singh, 
S.P.N.; White, D.E. USDOE Morgantown Energy Technology Cen- 
ter, WV (United States). Aug 1990. (CONF-900853—Vol.1: 10. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (United States), 28-30 Aug 
1990). In Proceedings of the tenth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
373p. Order Number DE90009689. Source: OSTI: NTIS. 

The objective of this project is to explore the applicability of inor- 
ganic membranes to separate gases at high temperatures and 
pressures and/or in hostile process environments encountered in 
fossil energy conversion processes such as coal gasification. The 
overall program will develop porous inorganic membranes and ap- 
ply porous membrane technology to the separation of gases 
present in coal gasification processes. Successful completion of 
the program could lead to the development of processes that 
would improve the economics of fossil energy conversion pro- 
cesses by significantly reducing gas cleanup and separation costs. 
This paper reports on the progress of this project. 


27670 (ETDE/JP-mf—1513221, pp. 552-555) Development of 
superconductivity technology applied to power generation 
system.: Study on superconducting wires (study on oxidized 
materials). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 643p. (In Japanese). In 1989 NEDO annual summary of 
studies. (2):: Technology development on solar energy, fuel and 
energy storage, alcohol and biomass. Order Number 
DE91513221. Source: OSTI; NTIS (US Sales Only). 

To develop oxidized superconducting materials applicable to su- 
perconductive equipment. technology to produce materials in cable 
and to increase current density was studied. Based on evaiuation 
of synthetic techniques corresponding to composition of materials 
and requirements, trial products with high superconductivity were 
made. The doctor blade method was utilized to make multi-layered 
cable of Bi oxide with critical current density Jc=2500 A/cm* and 
critical current Ic=20A. The technique of making a film 100 microm- 
eter, in thickness for less than 2 minutes 100cm* in area was 
established. Addition of Ag in plasma flame coating was effective 
to produce high density. Using this technique the first Ti supercon- 
ductive film was made in the world. Optimization of operating 
conductions of monocrystal cable processing by CDV method in- 
creased film coating speed to 20 micrometer/hr. In monocrystal 
cable processing by melting, the laser pedestal method achieved 
growing speed of 400mm/hr. 9 figs., 1 tab. 


27671 (ETDE/JP-mf-1513317, pp. 193-202) Research and 
development project of fine ceramics. New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 
1989 NEDO annual summary of studies. (3).: Research and devel- 
opment of industrial technology. Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development pproject of fine ceramics” promoted by NEDO. As 
high temperature structural members of coal gas ceramic turbines, 
stator and rotor blade models were designed and tested for evalu- 
ating them. The material design, moldings sintering, machining and 
bonding of silicon nitride and silicon carbide were studied together 
with proof tests of rotating rupture and fatigue strength. Advanced 
particle dispersed, fiber reinforced and crystal controlled tough ma- 
terials were studied to enhace the reliability of materials in rupture, 
and surface modified materials were also examined to enhance an 
oxidation resistance and wear resistance.Techniques to fabricate 
composites of intermetallic compounds and ceramics were sur- 
veyed basiclly. In order to ensure the material reliability, some 
non-destructive test methods were evaluated, and rupture factors 
were analyzed while preparing the draft of a design standard. 


27672 (IFUSP-P-780) A model for the stabilization of 
atomic hydrogen centers in borate glasses. Pontuschka, W.M.; 
lsotani, S.; Furtado, W.W.; Piccini, A.; Rabbani, S.R. Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. Apr 1989. 19p. Order Number 
DE91642050. Source: OSTI; NTIS (US Sales Only); INIS. 

A model describing the trapping site of the interstitial atomic hy- 
drogen (H sup(0) sub(i) in borate glasses x-irradiated at 77 K is 
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proposed. The hydrogen atom is stabilized at the centers of oxy- 
gen polygons belonging to B-O ring structures in the glass network 
by van der Waals forces. The previously reported H sup(0) sub/i 
isothermal decay experimental data are discussed in the light of 
this microscopic model. A coupled differential equation system de- 
scribing the possible reactions was numerically solved by means of 
Runge-Kutta's method. The parameter best fit was found by trial 
and error. The untrapping parameter provided an activation energy 
of 0.7 x 10 sup(-19) J, in good agreement with the calculated 
results for dispersion interactions between the stabilized atomic hy- 
drogen and the neighbouring oxygen atoms at the vertices of 
hexagonal and heptagonal structures. The retrapping and recombi- 
nation parameters were found to be correlated to (T sup1/2) - T 
sup(1/2) sub(0)) where t sub(0)=179 K is a cutoff temperature for 
the kinetics process. (author). 


27673 (INIS-BR-2411) A contribution to the study of metal- 
ceramic bonding by direct vacuum brazing with reactive 
metals. Guimaraes, A.S. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Coordenacao dos Programas de Pos-graduacao de 
Engenharia. 1988 260p. (In Portuguese). Order Number 
DE91635080. Source: OSTI; NTIS (US Sales Only); INIS. 

Wettability and bonding tests were utilized to evaluate the behav- 
iour of various specials alloys, for work at high temperature under 
vacuum, for the inter-bonding of silicon carbide, alumina ceramic, 
graphite (for electrical applications) and petroleum coke and their 
joining with themselves as the metals titanium, molybdenum, nickel 
and copper. The joints exhibiting effective bonding were 
investigated by means of optical microscopy, scanning electron mi- 
croscopy and X-rays diffraction. Elemental mapping of the 
constituents and quantitative chemical microanalysis were also un- 
dertaken, via the energy dispersive analysis of X-rays (SEM/EDS). 
On the basis of the results the possible mechanisms of bond- 
formation have been discussed. It was verified that: (a) of the filler 
metals studied, those which exhibited effective wettability on all the 
above materials were: 49Cu-49Ti-2Be, Zircaloy4-5Be and a com- 
mercial alloy Ticusil, which consisted of a Cu-Ag eutectic with a 
small addition of pure Ti, of nominal composition 26.7Cu-68.8Ag- 
4.5Ti; (b) the alloys with high levels of reactive metals such as Ti 
and Zr tended to form low ductility bonds due to the formation of 
hard, brittle phases; (c) the copper suffered pronounced erosion 
when in direct contact with alloys of high Ti and Zr contents, due to 
the formation of phases whose melting points were below the braz- 
ing temperature of those materials; (e) the compounds detected as 
reaction products were identified as, TiC in the samples rich in car- 
bon, such as the SiC ceramic and graphite joints, or the oxides 
Cu2Ti205 and Cu3TiO4 in the bonding of alumina to alloys includ- 
ing Ti in their composition or in that of the filler metal, proving that 
the effectiveness of the bond is dependent upon an initial and in- 
dispensable chemical bonding. (author). 


27674 (INIS-BR-2612, pp. 15-16) Preparation of supercon- 
ductors at high temperature. Bellido, A.V. (Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica); Auler, L.T.; Silva, B.F. da. Instituto de Engenharia Nuclear 
(JEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BARIUM COMPOUNDS/ 
superconductors; COPPER OXIDES/superconductors; SU- 
PERCONDUCTORS/sample preparation; SUPERCONDUCTORS; 
CERAMICS; CRITICAL TEMPERATURE; HEAT TREATMENTS; 
LOW TEMPERATURE; METALLOGRAPHY; YTTRIUM COM- 
POUNDS 


27675 (INIS-BR-2614) Research and development of su- 
perconductor ceramic in IPEN- CNEN/SP. Muccillo, R. (and 
others); Bressiani, A.H.A.; Moncunill, E. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1989 13p. 
(In Portuguese). (CONF-8910478—: Metallurgy seminary of powder, 
Sao Paulo (Brazil), 23-27 Oct 1989). Order Number DE91640131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The research programs developed at IPEN in the field of ce- 
ramic superconductors, are shown. The main results from 1986 to 
1989 and the laboratories are described. (author). 
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27676 (INIS-SU-225, pp. 24-26) Crystal growth during poly- 
morphous transition in barium metaborate. Ivieva. L.|. (AN 
SSSR. Moscow (USSR). Inst. Obshchej Fiziki). AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1990. 56p. (In Russian). In Experimental 
and theoretical physics: Collection. Order Number DE91003116. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Using thermooptical analysis a-3 polymorphous transition in bar- 
ium metaborate is studied. It is stated that barium metaborate 
transformation proceeds by nucleation and further growth of 6- 
phase in a-BaB2O, matrix monocrystal. Multicenter nucleation of 
8-phase on real crystal structure defects causes spatial nonunifor- 
mity of phase transition and results in monocrystal transformation 
into polycrystal. 4 refs.; 2 figs. 


27677 (INIS-SU-242, pp. 3-5) On fragments packing in 
structures of high temperature superconducting bismuth- 
containing compounds. Romanov, E.G.; Golovashkin, A.I.; 
Zhukhlistov, A.P.; Zvyagin, B.B.; Plotnikov, V.P.: Fominenkov, A.M. 
AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 62p. (In Rus- 
sian). In Experimental and theoretical physics: Collection. Order 
Number DE91003115. Source: OSTI; NTIS (US Sales Only); INIS. 

Samples of high-temperature superconducting (HTSC) ceramics 
BizCazSrzCu,O, are studied by means of electron diffraction meth- 
ods. At least two types of crystal structures. responsible for bulk 
superconductivity in bismuth-containing ceramics are determined. 
Efficiency of diagonal texture method in phase analysis of similar 
structure HTSC compounds is shown. 8 refs.; 2 figs. 


27678 (INIS-SU-257, pp. 69) Electronic structure, chemical 
bonding and magnetic properties of actinide metals and their 
refractory phases. Antropov, V.P. (AN SSSR, Sverdlovsk (USSR). 
Inst. Khimii); Solov'ev, !.V.; Liechtenstejn, A.I.; Gubanov, V.A. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
'89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref. NEPTUNIUM CARBIDES/electronic structure; 
NEPTUNIUM CARBIDES/magnetic properties; NEPTUNIUM NI- 
TRIDES/electronic structure; NEPTUNIUM NITRIDES/magnetic 
properties; URANIUM NITRIDES/electronic structure; URANIUM 
NITRIDES/magnetic properties: URANIUM OXIDES/electronic 
structure; URANIUM OXIDES/magnetic properties; CHEMICAL 
BONDS; COUPLING 


27679 (INIS-SU-257, pp. 78) On the 25 K phase transitions 
in NpO.: effect of Jang-Teller lattice distortions and quadrupo- 
lar ordering. Mironov, V.S. (AN SSSR, Moscow (USSR). Inst. 
Fizicheskoj Khimii). AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides ’89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM OXIDES/crystal-phase transformations; 
CUBIC LATTICES; JAHN-TELLER EFFECT; MAGNETIC MO- 
MENTS; MAGNETIC PROPERTIES; VERY LOW TEMPERATURE 


27680 (INIS-SU-257, pp. 149-150) Magnetic properties of 
the U,_,Th,Mn2Si. and U(Mn,_,Fex)Si2. Bazela, W. (institute of 
Physics and Nuclear Techniques, Cracow (Poland)); Szytuka, A. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 4 refs. THORIUM SILICIDES/crystal lattices; THO- 
RIUM SILICIDES/magnetic properties; URANIUM SILICIDES/ 
crystal lattices; URANIUM SILICIDES/magnetic properties; CHEMI- 
CAL COMPOSITION; IRON SILICIDES; LATTICE PARAMETERS; 
MANGANESE SILICIDES; TRANSITION TEMPERATURE 


27681 (INIS-SU-257, pp. 164-165) Measurement of the car- 
bon potential of uranium-plutonium mixed carbide fuel by gas 
equilibration. Prakashan, P.K. (Indira Gandhi Centre for Atomic 
Research, Kalpakkam (India)); Ananthasivan, K.; Kaliappan, |.; An- 
thonysamy, S.; Vasudeva Rao, P.R.; Mathews, C.K. AN SSSR, 
Moscow (USSR). 1989. 46ip. (CONF-8909225-: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
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Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CARBON/thermodynamic activity; MIXED CARBIDE 
FUELS/fuel-cladding interactions; CARBON; PLUTONIUM CAR- 
BIDES; TEMPERATURE DEPENDENCE; URANIUM CARBIDES; 
VERY HIGH TEMPERATURE 


27682 (INIS-SU-257, pp. 107) Defect structures in actinide 
oxides correlated with bulk, thermophysical and thermody- 
namic properties. Beauvy, M. (CEA Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France)). AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CERIUM OXIDES/solid solutions; PLUTONIUM OX- 
IDES/solid solutions; SOLID SOLUTIONS/crystal defects; SOLID 
SOLUTIONS/thermodynamic properties; URANIUM OXIDES/solid 
solutions; ELECTRIC CONDUCTIVITY; MAGNETIC PROPERTIES; 
VISIBLE SPECTRA 


27683 (INIS-SU-257, pp. 160-161) Fission fragment dam- 
age of magnetic uranium compounds. Matsui, H. (Nagoya Univ. 
(Japan)); Tamaki, M.; Horiki, M.; Kirihara, T. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). in Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. URANIUM CARBIDES/magnetic susceptibility; URA- 
NIUM CARBIDES /physical radiation effects; URANIUM NITRIDES/ 
magnetic susceptibility; URANIUM NITRIDES/physical radiation 
effects; URANIUM OXIDES/magnetic susceptibility; URANIUM OX- 
IDES/physical radiation effects; URANIUM PHOSPHIDES/magnetic 
susceptibility; URANIUM PHOSPHIDES/physical radiation eftects; 
URANIUM SULFIDES/magnetic susceptibility; URANIUM SUL- 
FIDES/physical radiation effects; FISSION FRAGMENTS; LATTICE 
PARAMETERS; LOW TEMPERATURE; TEMPERATURE DEPEN- 
DENCE 


27684 (INIS-SU-257, pp. 162-163) The eftect of fission 
product elements dissolved in (U,Pu)C on the thermal conduc 
tivity. Arai, Y. (Japan Atomic Energy Research Inst., Oarai, Ibaraki 
(Japan). Oarai Research Establishment); Ohmichi, T.; Fukushima, 
S.; Handa, M. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. PLUTONIUM CARBIDES/physica! radiation ef- 
fects; PLUTONIUM CARBIDES/thermal conductivity; URANIUM 
CARBIDES/physical radiation effects; URANIUM CARBIDES/ 
thermal conductivity; ZIRCONIUM CARBIDES/physical radiation ef- 
fects; ZIRCONIUM CARBIDES/thermal conductivity; ELECTRIC 
CONDUCTIVITY; FISSION PRODUCTS; HIGH TEMPERATURE; 
QUANTITY RATIO; SOLID SOLUTIONS; TEMPERATURE DEPEN- 
DENCE; VERY HIGH TEMPERATURE 


27685 (INIS-SU-264, pp. 149-152) lon bombardment in- 
duced changes in microhardness of GaP. Ascheron, C.; Otto, 
G.; Heumann, H.; Dlubek, G.; Krause, R.; Karamyan, B.A.; Bugrov, 
V.H. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 
1990. 180p. (CONF-8905275—: 19. All-Union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Proceedings of 19. All-union conference on 
physics of charged particles and crystals interactions. Order Num- 
ber DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present work are reported the first results on the influence 
of ion bombardment on the microhardness of GaP single crystal. 7 
refs.; 2 figs. 


27686 (INIS-SU-264, pp. 167-168) Superconductivity in irra- 
diated thallium ceramics. Bojko, B.V.; Korshunov, F.P.; Gatal'’skij, 
G.V.; Akimov, A.l.; Gatal’skaya, V.I.; Stribuk, E.K. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 





Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275—: 19. All-Union conference on physics of 
charged particles interaction with crystals. Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only): INIS. 

Eftect irradiation by fast electrons (4 MeV) and Co® gamma- 
quanta in a wide fluence range on electric resistance and 
temperature of superconducting transition in Tl, 4BaCaCu, 5O, ce- 
ramics is investigated. Superconducting properties of ceramics 
under irradiation are declined, although the degree of declining is 
different for low- and high-ohmic samples. 3 refs.; 1 fig. 


27687 (JAERI-M—91-029) Mechanochemical effects on 
high-Tc superconductor powders. Yamada, Taichi (Ibaraki Univ. 
Mito (Japan)); Nagai, Ryoji; Takeuchi, Manabu; Minehara, Eisuke 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 
31ip. (In Japanese). Order Number DE91508077. Source: OSTI; 
NTIS (US Sales Only): INIS. 

We have investigated the mechanochemical effects on high-Tc 
superconductor (YBapCu307-5) powders. The powder was me- 
chanically ground in air using an agate mortar with a pestle. The 
grinding time was varied from 2 to 100 min. The mean particle 
sizes of the powders were measured by a sedimentation method 
The degradation of superconductivity was evaluated by the 
measurements of the crystallinity and volume fraction of the super- 
conducting phase. The crystallinity was estimated from X-ray 
diffraction patterns. The volume fraction of the superconducting 
phase was estimated from the diamagnetization. The results of 
these changes of 2 min. and 100 min. grinding are respectively as 
follows; (1) mean particle size: 108 wm and 7.2 yum, (2) 
crystallinity: 40.0 % and 24.8 %, (3) volume fraction of supercon- 
ducting phase: 91.5 % and 30.0 %. Recovery of the crystallinity 
and superconductivity of the ground specimens by re-sintering and 
re-annealing was also studied. It was found that the recovery of 
both of the characteristics was not complete. (author). 


27688 (JAERI-M—91-074) Measurement system for the mi- 
crowave surtace resistance of oxide superconductors. Nagai, 
Ryohji (Ibaraki Univ., Mito (Japan)); Takeuchi, Manabu; Minehara, 
Eisuke. Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1991. 33p. (In Japanese). Order Number DE91522266. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A measurement system for the microwave surface resistance of 
oxide superconductors was newly made. The measurement system 
consists of a specially-designed cryostat, which can keep a sample 
at any temperature (30-300K) by using a helium-gas closed-loop 
refrigerator and a temperature controller with a heater, a 
microwave measuring equipment (vector network analyzer, HP- 
8720A), and a cavity resonator of oxide superconductor. The 
microwave surface resistance can be evaluated by measuring a 
quality factor of the cavity resonator. Detailed design and charac- 
teristics of the system are described together with typical results of 
the measurement. (author). 


27689 (LA—12152-MS) A Weibull brittle material failure 
model tor the ABAQUS computer program. Bennett, J. Los 
Alamos National Lab., NM (United States). Aug 1991. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE91016813. Source: OSTI; 
NTIS; GPO Dep. 

A statistical failure theory for brittle materials that traces its ori- 
gins to the Weibull distribution function is developed for use in the 
general purpose ABAQUS finite element computer program. One 
of the fundamental assumptions for this development is that Mode 
1 microfractures perpendicular to the direction of the principal 
stress contribute independently to the fast fracture. The theory is 
implemented by a user subroutine for ABAQUS. Example problems 
illustrating the capability and accuracy of the model are given. 24 
rets., 12 figs. 


27690 (LA-UR-91-2120) Weak links within a 
Bi2Sr2Ca,Cu,0, single crystal by magnetizaion and dirct opti- 
cal observations. Willis, J.O. (Los Alamos National Lab., NM 
(United States)); Nakamura, N.; Gotoh, S.; Takamuku, K.; 
Koshizuka, N.; Tanaka, S. Los Alamos National Lab., NM (United 
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States). [1991]. 3p. Sponsored by USDOE. Washington. DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910736-8: 
International conference on materials and mechanisms of super- 
conductivity, Kanazawa (Japan). 22-26 Jul 1991). Order Number 
DE91016085. Source: OSTI; NTIS: GPO Dep 

We have performed magnetic susceptibility and direct optical 
High Contrast Magnetic Flux (HICOM) observations on a single 
crystal of BigSr2Ca;Cuz0,. Low temperature pinning and high tem- 
perature flux creep have been observed by HICOM. The results 
suggest that the breakdown of flux pinning may occur gradually 
with temperature and may exhibit spatial variation related to sam- 
ple inhomogeneities. 4 refs., 2 figs. 


27691 (LBL-30789) Microstructural development during 
processing of ethoxide-derived titania. Shalz, M.L. Lawrence 
Berkeley Lab., CA (United States). May 1991. 138p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE91016245. Source: OSTI: NTIS; 
GPO Dep. 

The diameter of nominally monosized titania particles, synthe- 
sized by the controlled hydrolysis of titanium tetraethoxide. varied 
among batches between 0.25 and 0.35 um under seemingly identi- 
cal precipitation conditions. The internal structure of the powder 
particles was examined by TEM of ultramicrotomed sample com- 
pacts. With these techniques, the as-prepared powders were 
shown to be agglomerates of fine units on the order of tens of 
angstroms in size. As-prepared powders appeared amorphous un- 
der standard X-ray diffractometer scans using Cu Ka radiation, 
however, electron diffraction revealed short range ordering. The 
first two diffraction rings in TEM diffraction patterns correspond to 
lattice spacings of +3.6 and ~2.4 A for the as-prepared powders. 
The temperature for the transformation of as-prepared powders to 
anatase ranged from 335°C to 420°C, and the anatase to rutile 
transformation temperature ranged from 500°C to 990°C (as deter- 
mined by crystallization and dilatometric studies). The observed 
variations occurred among different powder batches. In thermal 
pretreatment studies, sample phase content varied as a function of 
the pretreatment temperature; e.g., samples pretreated at 500°C 
and 600°C and then annealed at 900°C were composed of rutile 
and a mixture of anatase and rutile, respectively. However, identi- 
cal pretreatments of similar samples produced the reverse phase 
content after the 900°C anneal; i.e., the sample pretreated at 
500°C contained a mixture of anatase and rutile and in the com- 
pact annealed at 600°C, only rutile was detected. The enthalpy of 
the transformation of the as-prepared powder to anatase, deter- 
mined by differential scanning calorimetry, was dependent upon 
powder batch and atmosphere, indicating that the as-prepared 
powder reacts with Oz on transforming. 132 refs., 35 figs., 16 tabs. 


27692 (ORNL/TM-11691) Corrosion behavior of 
continuous-filament-wound ceramic composite tubes. Federer, 
J.l. Oak Ridge National Lab., TN (United States). May 1991. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91014959. Source: 
OSTI; NTIS; GPO Dep. 

Ceramic composites are being developed for heat exchanger 
tubes in industrial furnaces. Because industrial furnace atmo- 
spheres often contain alkali compounds, the corrosion behavior of 
ceramic composites was investigated in an oxidizing atmosphere 
containing Naz2CO3 vapor. The composites, the form of tubes, con- 
sisted of AlpO3-20 wt % ZrO. continuous-filament-wound bodies 
impregnated with AlpO3 or ZrO2 matrices. The matrices contained 
20 to 30% porosity. The tubes were thermally cycled three or four 
times between 20 and 1150°C with cumulative holding times at 
1150°C, of 300 or 500 h. One set of specimens was thermally cy- 
cled in air for comparison with a similar set thermally cycled in the 
Na2Co3-containing atmosphere. Specimens heat-treated in air had 
almost no visual evidence of degradation, but specimens exposed 
to the corrosive atmosphere exhibited bending, nonuniform expan- 
sion, cracking, and spalling. Dimensional changes in specimens 
heat-treated in air were < + 0.5% compared to values up to + 6% 
in specimens exposed to the corrosive atmosphere. in specimens 
with ZrO. matrices, Na was found to be concentrated at the inter- 
faces between matrix and filaments, indicating that the matrix 
porosity allowed access of the atmosphere to the filaments. In the 
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specimen with an AlzO3 matrix. Na was concentrated on the outer 
surtace. indicating high reactivity between Na and AlzO3. X-ray 
diffraction analysis showed that several sodium aluminates had 
formed by reaction of NasCO-; with the AlsO; matrix and high 
AloO3 filaments. but no sodium zirconates were detected. The 
degradation of the specimens was attributed to the volume in- 
creases associated with formation of sodium aluminates. 10 refs.. 
25 figs.. 4 tabs. 


27693 Superconducting thin films on potassium tantalate 
substrates. Feenstra. R.: Boatner. L.A. To Dept. of Energy. 10 
Nov 1988. USA Patent patent application 7-269.410. 15p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91016849. Source: OSTI: 
NTIS (US Sales Only): GPO Dep 

A superconducting system for the lossless transmission of elec- 
trical current comprising a thin film of superconducting material 
Y,BazCu307_, epitaxially deposited upon a KTaO3 substrate. The 
KTaO, is an improved substrate over those of the prior art since it 
exhibits small lattice constant mismatch and does not chemically 
react with the superconducting film. 2 figs. 


27694 Detection of surface impurity phases in high- 
T-esuperconductors using thermally stimulated luminescence. 
Cooke, D.W.; Jahan, M.S. To Dept. of Energy. 23 Nov 1988. USA 
Patent patent application 7-276.188. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE91016854. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Detection of surface impurity phases in high-temperature super- 
conducting materials. Thermally stimulated luminescence has been 
found to occur in insulating impurity phases which commonly exist 
in high-temperature superconducting materials. The present inven- 
tion is sensitive to impurity phases occurring at a level of less than 
1% with a probe depth of about 1 um which is the region interest 
for many superconductivity applications. Spectroscopic and spatial 
resolution of the emitted light from a sample permits identification 
and location of the impurity species. Absence of luminescence, 
and thus of insulating phases, can be correlated with low values of 
rt surface resistance. 5 figs. 


27695 (PNC-TN—8410-90-079) Development of actinide 
superconductors, 3: Uranium-substitution effects on super- 
conductive properties of LnBa2Cu3,0,_, superconductors and 
ion radii of uranium. Kato, Masato (Power Reactor and Nuclear 
Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai Works); 
Kohno, Shusaku; Aso, Ryoji; Funasaka, Hideyuki; Wada, Yukio; 
Sasao, Nobuyuki; Ishiguro, Toshiaki; Sakurai, Koji. Power Reactor 
and Nuclear Fuel Development Corp., Tokyo (Japan). Aug 1990. 
3ip. (In Japanese). Order Number DE91522025. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The atoms of lanthanide elements can substitute the Ln site in 
LnBazCu307_, (Ln: lanthanides or Y), which have T. of 90K. 
Lanthanide- and uranium-substituted superconductors were synthe- 
sized, and the properties of the systems and the U-substitution 
effects were examined. LnBagCu307_, and Lno gUo 2BapCu3 Oy 
were synthesized through solid-phase reaction, with La, Ce, Pr, 
Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, and Y as Ln. The su- 
perconductive property, structural properties, and oxygen content 
were examined. In all the systems except those with Ce, Pr, Tb, 
and Lu, superconductor were obtained. The larger is the Ln ele- 
ment in the system, the greater becomes the lattice constant, and 
consequently there tend to be more oxygen defects. It had been 
reported that with the increase of oxygen defects, the critical tem- 
perature became lower. This tendency was also observed in this 
study. The second phase were observed in all the U-substituted 
systems, but in the U-substituted systems of Gd, Eu, Sm, and Nd, 
the second phase were decreased, and the ratio of solid solution 
of U into Ln site was 3%. The correlation between physical proper- 
ties, such as superconductivity, crystal structure, and composition, 
and ion radii of the Ln elements was found. The following were 
concluded; the elements which can situate in the Ln site should 
take +3 valence stably, and should have the ion radius of 1.045 to 
0.866 A, the ratio of solid solution of U into Ln site was 3% of 
which the ion radius was 0.93 to 0.96 A. (J.P.N.). 
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27696 (PNL-SA-19421) Radiation-induced amorphization in 
complex silicates. Weber, W.J. Pacific Northwest Lab.. Richland, 
WA (United States). Jun 1991. 17p. Sponsored by USDOE, Wash- 
ington. DC (United States). DOE Contract AC06-76RL01830. 
(CONF-91 0646-2: 6. conference on radiation effects in insulators, 
Weimar (Germany). 24-28 Jun 1991). Order Number DE91015267. 
Source: OSTI: NTIS: INIS: GPO Dep 

The macroscopic swelling from alpha-decay events in Pu-doped 
ZrSiO,. natural ZrSiO, minerals, and Cm-doped CapNdg(Si04),.O>2 
is interpreted in terms of both unit-cell expansion from defect accu- 
mulation and the volume change that occurs as the local crystal 
structure and long-range order collapse during amorphization. The 
derived amorphous fraction in ZrSiO, as a function of cumulative 
alpha-decay events is consistent with models based on the multiple 
overlap of displacement cascades, suggesting that amorphization 
in ZrSiO, occurs as a results of the local accumulation of high- 
defect concentrations. In CapNdg(SiO4)gO., on the other hand, the 
rate of amorphization is higher and the derived amorphous fraction 
as a function of cumulative alpha-decay events is consistent with 
amorphization occurring directly within the displacement cascade. 
23 rets., 4 figs., 1 tab. 


27697 (PNL-SA-19754) Advances in the drained shaping 
of ceramics. Schilling. C.H. (Pacific Northwest Lab., Richland, WA 
(USA)): Shih, W.H.; Aksay, |.A. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1991. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-910397—1: 4. international conference on ceramic powder 
processing science, Nagoya (Japan), 12-15 Mar 1991). Order 
Number DE91015429. Source: OSTI; NTIS; GPO Dep. 

Drained and undrained shaping are standard designations 
adapted from the soil mechanics field to classify differences in plas- 
tic behavior that arise in saturated granular media from changes in 
the pore liquid pressure. Packing density gradients that occur dur- 
ing drained shaping (e.g., slip casting, pressure filtration) primarily 
depend on two factors: (i) spatial variations of effective stress in- 
herent in the shaping process and (ii) surface chemistry variations 
that control yield behavior through particle surface forces. Radiog- 
raphy analysis during pressure filtration of flocculated alumina 
reveals that significant density gradients are caused by the collapse 
of the particle network against the model surface. This collapse re- 
sults in the consolidation of a low permeability layer that restricts 
the casting rate. The evolution of the cake structure is explained by 
reviewing basic relationships between the dissipation of pore pres- 
sure and the resulting nonuniform accumulation of effective stress. 
We then show that shape forming by expression eliminates density 
gradients by altering the profile of the effective stress. We also 
review key aspects of drained compressibility behavior with an em- 
phasis on studies elucidating the role of particle surface forces on 
micromechanisms of rearrangement. 37 refs., 4 figs. 


27698 (SAND-90-3032C) A comparison of techniques for 
the metallographic preparation of thermal sprayed samples. 
Smith, M.F. (Sandia National Labs., Albuquerque, NM (USA)); 
McGuffin, D.T.; Henfling, J.A.; Lenling, W.J. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9105107—1: 4. national thermal spray 
conference and exposition, Pittsburgh, PA (United States), 5-10 
May 1991). Order Number DE91014704. Source: OSTI; NTIS; 
GPO Dep. 

Metallographic preparation of thermal spray coated samples is 
often difficult because hard and soft materials, which normally re- 
quire different polishing techniques, are commonly present in a 
single spray-coated sample. In addition, the microstructures of 
many spray-deposited materials make them prone to pull-out dam- 
age during cutting, grinding, and polishing operations. We have 
compared alternative metallographic techniques to prepare three 
common types of thermal sprayed coatings: (1) a plasma sprayed 
alumina-titania wear coating, (2) a plasma sprayed zirconia thermal 
barrier coating, and (3) on HVOF (High Velocity Oxy-Fuel) sprayed 
tungsten carbide/cobalt (WC/Co) hardcoating. Each coating was 
deposited onto a steel substrate and was prepared with metallo- 
graphic protocols based on: (a) silicon carbide (SiC) papers, (b) 
bonded diamond platens, and (c) diamond slurries. Polishing with 





SiC papers generally produced edge rounding and significant pull- 
out that increased the apparent porosity of the coatings. Polishing 
with bonded diamond platens produced better results, but some 
pull-out was still observed. In addition, this method is typically the 
most expensive due to the limited lifetime and high cost of the 
platens. Preparation by diamond slurry lapping produced the best 
overall results at a reasonable cost per sample. Porosity artifacts 
produced by polishing with SiC papers and bonded diamonds 
platens also resulted in spuriously low hardness values for the WC/ 
Co samples, but hardness results for the two ceramic coatings 
were not affected by the polishing method. 4 figs., 2 tabs. 


27699 (SAND—90-3080C) High temperature thermoelectric 
properties of boron carbide. Aselage, T.L. Sandia National Labs.., 
Albuquerque, NM (United States). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910406-31: Spring meeting of the Materials 
Research Society (MRS), Anaheim, CA (United States), 29 Apr - 3 
may 1991). Order Number DE91015848. Source: OSTI; NTIS; 
GPO Dep. 

Boron carbides are refractory solids with potential for application 
as very high temperature p-type thermoelectrics in power conver- 
sion applications. The thermoelectric properties of boron carbides 
are unconventional. In particular, the electrical conductivity is con- 
sistent with the thermally activated hopping of a high density (~ 
102'/em?) of bipolarons; the Seebeck coefficient is anomalously 
large and increases with increasing temperature; and the thermal 
conductivity is surprisingly low. In this paper, these unusual proper- 
ties and their relationship to the unusual structure and bonding 
present in boron carbides are reviewed. Finally, the potential for 
utilization of boron carbides are very high temperatures (up to 
2200°C) and for preparing n-type materials is discussed. 39 refs., 
7 figs. 


27700 (SAND—91-0061C) Elastic wave dispersion in high- 
strength ceramics. Kipp, M.E.; Grady, D.E. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9107105—49: 1991 American Physical Society 
(APS) conference on shock compression of condensed matter, 
Williamsburg, VA (United States), 17-20 Jul 1991). Order Number 
DE91016648. Source: OST!; NTIS; GPO Dep. 

Impact experiments are reported that provide load-release paths 
and spall data in high strength ceramics shocked to states below 
the Hugoniot Elastic Limit. The data are in the form of particle ve- 
locity histories. Wave code calculations are used to check the 
consistency of measured ultrasonic elastic velocities with the sound 
speed in a linear shock velocity-particle velocity relationship re- 
quired to obtain accurate pulse width and release wave structure. 
The calculations are also used to estimate the spall strength of the 
ceramics. The dispersion observed during release from elastic 
states in some high-strength ceramics is significantly more exten- 
sive than what is normally associated with elastic solids. The 
materials considered here are boron carbide, silicon carbide, and 
zirconium dioxide. 6 refs., 3 figs. 


27701 (SAND—91-0864C) Irradiation effects in high temper- 
ature superconductors. Barbour, J.C.; Venturini, E.L.; Ginley, 
D.S.; Kwak, J.F. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910646— 
5: 6. conference on radiation effects in insulators, Weimar 
(Germany), 24-28 Jun 1991). Order Number DE91016118. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Irradiation effects on T1- and Y-based high temperatures super- 
conductors (HTS) are compared. lon irradiation can enhance the 
critical current density (J-) at low fluences through the interaction 
of defects with the flux lattice, and at higher fluences ion irradiation 
can degrade the superconducting transition temperature (T-) and 
increase the normal state resistivity (p). Low-fluence irradiation of 
T12CapBazCu3049 (T1-2223) single crystals was shown to increase 
Jc by an order of magnitude over J. for unirradiated crystals. Simi- 
larly, irradiated YBapCu307_, (YBCO) crystals have increased by 
factors of 2 to 100; however the effects of irradiation on thin-film 
HTS from these two materials depends greatly on their crystalline 
quality. lon irradiation of millimeter grain-size 11-2223 films was 
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shown to increase J, while similar irradiation of ~10 um grain-size 
T1-2223 films had little effect on J.. For ions with energies less 
than ~MeV/amu, the dominant mechanism causing irradiation- 
induced degradation of T-is collisional damage. Both T1-basea and 
YBCO superconductors behave similarly in that T-decreases lin- 
early with the level of damage; yet, the rate of decrease in T-for 
T1-based superconductors (5000 K/dpa) was approximately twice 
that for irradiated YBCO. An examination of the temperature be- 
havior and rate of damage recovery of p yielded an activation 
energy of 0.36 eV for annealing defects. 31 refs., 7 figs., 1 tab. 


27702 (SAND-91-1703C) '®La NMR and NQR study of the 
temperature dependent structure of La,CuO,,,. Hammel, P.C. 
(Los Alamos National Lab., NM (United States)); Ahrens, E.T.; 
Reyes, A.P.; Heffner, R.H.; Canfield, P.C.; Cheong, S-W; Fisk, Z.; 
Schirber, J.E. Sandia National Labs., Albuquerque, NM (United 
States); Los Alamos National Lab., NM (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (LA-UR—91-2400;CONF-910736-€: 
International conference on materials and mechanisms of super- 
conductivity, Kanazawa (Japan), 22-26 Jul 1991). Order Number 
DE91016201. Source: OSTI; NTIS; GPO Dep. 

NMR and NQR reveal substantial structural changes in the 
metallic phase of LA»CuQ,4,6 which occur below 220 K. The 
oxygen octahedra in the metallic phase are not tilted at phase sep- 
aration; upon cooling to 40 K considerable tilt has developed. The 
low temperature structure is highly disordered. 4 refs., 2 figs. 


27703 (UCRL-JC—107009) Fermi surface measurements in 
YBazCu307_, and La; g74Sr.42¢CuO,. Howell, R.H. (Lawrence 
Livermore National Lab., CA (United States)); Sterne, P.A.; Solal, 
F.; Fluss, M.J.; Haghighi, H.; Kaiser, J.H.; Rayner, S.L.; West, 
R.N.; Liu, J.Z; Shelton, R.; Kojima, H.; Kitazawa, K. Lawrence Liv- 
ermore National Lab., CA (United States). 25 Jun 1991. 3p. 
Sponsored by USDOE, Washington, DC (United States); Welch 
(Robert A.) Foundation, Houston, TX (United States). DOE 
Contract W-7405-ENG-48. (CONF-910736-15: International con- 
ference on materials and mechanisms of superconductivity, 
Kanazawa (Japan), 22-26 Jul 1991). Order Number DE91017094. 
Source: OSTI; NTIS; GPO Dep. 

We report new, ultra high precision measurements of the 
electron-positron momentum spectra of YBaoCu3;07_, and 
La, .g74St42gCuO,. The YBCO experiments were performed on twin 
free, single crystals and show discontinuities with the symmetry of 
the Fermi surface of the CuO chain bands. Conduction band and 
underlying features in LSCO share the same symmetry and can 
only be separated with the aid of LDA calculations. 5 refs., 3 figs. 
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Refer also to citation(s) 25643, 25861, 25866, 25874, 25941, 
25944, 25977, 26011, 26130, 26243, 26352, 26385, 26756, 26936, 
26953, 27215, 27325, 27345, 27378, 27379, 27412, 27416, 27417, 
27418, 27420, 27421, 27422, 27423, 27424, 27425, 27426, 27427, 
27428, 27429, 27430, 27431, 27433, 27462, 27514, 27515, 27519, 
27596, 27613, 27633, 27636, 27638, 27666, 27689, 27802, 27868, 
27869, 28035, 28110, 28112, 28126, 28137, 28138, 28145, 28146, 
28413, 28437, 28453, 28455, 28635, 28902, 29181, 29209 


27704 (ANL/CP-72361) Molecular dynamics simulation of 
the effect of interfaces in melting and solid-state amorphize- 
tion. Wolf, D. (Argonne National Lab., IL (USA)); Yip, S. Argonne 
National Lab., IL (United States). May 1991. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910406-30: Spring meeting of the Materials 
Research Society (MRS), Anaheim, CA (United States), 29 Apr - 3 
may 1991). Order Number DE91015550. Source: OSTI; NTIS; 
GPO Dep. 

A newly developed molecular dynamics code was used to study 
the effect of free surfaces, grain boundaries and voids in the pro- 
cess of melting. It was found that conventional “thermodynamic 
melting” occurs via nucleation of the liquid at the extended defects 
with subsequent growth into the crystal. In the absence of inter- 
faces, or when this transition is kinetically hindered, however, a 
second type of melting transition can be triggered by an elastic 
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instability first described by Born (“mechanical melting”). It is sug- 
gested that the distinct characteristic features associated with the 
two types of melting are actually observed in solid-state amorphiza- 
tion experiments. A unified thermodynamics-based description, in 
the form of an extended phase diagram, of melting and solid-state 
amorphization is proposed which brings out the parallels between 
these two phenomena and suggests the their underlying causes 
are apparently the same. By investigating the effect of surface 
stresses on the structure and elastic behavior of free-standing thin 
films, we discuss how these concepts need to be modified in thin- 
film and small-grained materials. 35 refs., 8 figs. 


27705 (ANL/CP-72996) Magnetic relaxation of the organic 
superconductor «-(BEDT-TTF)2Cu[N(CN)2]Br. Umezawa, A. (Ar- 
gonne National Lab., IL (United States)); Malik, S.K.; Montgomery, 
L.K.; Crabtree, G.W.; Wang, H.H.; Carlson, K.D.; Williams, J.M. Ar- 
gonne National Lab., IL (United States). Jun 1991. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-910736—13: International conference on 
materials and mechanisms of superconductivity, Kanazawa 
(Japan), 22-26 Jul 1991). Order Number DE91016528. Source: 
OSTI; NTIS; GPO Dep. 

Magnetic relaxation was measured on a K- 
(ET)2Cu[N(CN)oJBr(ET=BEDT-TTF) single crystal for W//b 
(perpendicular to the conducting layers) at 6K. The relaxation rate, 
dM/dint was found to have a maximum at 30 G. This maximum in 
the relaxation rate is thought to be the field of full penetration, H’, 
and agrees with the peak observed in the magnetization measure- 
ments for H//b at 6K. The field dependence of the relaxation rate 
can be described by a thermally activated flux creep model where 
Up~8.3 meV. 7 refs., 3 figs. 


27706 (ANL/CP-—73387) Inverse problem in neutron reflec- 
tion. Zhou, Xiao-Lin (Argonne National Lab., IL (USA)); Felcher, 
G.P.; Chen, Sow-Hsin. Argonne National Lab., IL (United States). 
May 1991. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9104271-1: 
North Atlantic Treaty Organization (NATO) advanced research 
workshop on inverse problems in scattering and imaging, North 
Falmouth, MA (United States), 14-19 Apr 1991). Order Number 
DES1014457. Source: OSTI; NTIS; INIS; GPO Dep. 

Reflectance and transmittance of neutrons from a thin film de- 
posited on a bulk substrate are derived from solution of 
Schroedinger wave equation in the material medium with an optical 
potential. A closed-form solution for the complex reflectance and 
transmittance is obtained in an approximation where the curvature 
of the scattering length density profile in the film is small. This 
closed-form solution reduces to all the known approximations in 
various limiting cases and is shown to be more accurate than the 
existing approximations. The closed-form solution of the reflectance 
is used as a starting point for an inversion algorithm whereby the 
reflectance data are inverted by a matrix iteration scheme to obtain 
the scattering length density distribution in the film. A preliminary 
test showed that the inverted profile is accurate for the linear scat- 
tering length density distribution but falis short in the case of an 
exponential distribution. 30 refs., 7 figs., 1 tab. 


27707 (BNL-46282) Monte Cario and mean field calcula- 
tions of the magnetocaloric effect of terromagnetically 
interacting clusters. Bennett, L.H. (National Inst. of Standards 
and Technology, Gaithersburg, MD (USA)); McMichael, R.D.; 
Swartzendruber, L.J.; Shull, R.D.; Watson, R.E. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-210903-3: International conference on 
magnetism, Edinburgh (United Kingdom), 1-7 Sep 1991). Order 
Number DE91014792. Source: OSTI; NTIS; GPO Dep. 

The magnetic entropy change of a ferromagnet induced by an 
application of a magnetic field is greatest in the temperature region 
near the Curie point, and the magnitude of the effect is expected to 
rise monotonically with the size of individual moments which make 
up the material. We explore the case of nanocomposite materials 
with ferromagnetically interacting clusters having large cluster 


magnetic moments as a function of cluster size. As cluster size in- | 


creases, both Monte Carlo and mean fieki calculations show a 
decrease in the entropy change at T.for a given applied field and 


330 ERA Vol. 16, No. 10 


constant total magnetic moment, and an increase in the entropy 
change well over T-. In addition, for the first time, we present a 
comparison of the results of mean field and Monte Carlo 
calculations of the magnetocaloric effect in classical Heisenberg fer- 
romagnets. Previous calculations of the magnetocaloric effect have 
taken the mean field approach, which is known to underestimate 
the spontaneous magnetization below T,. These issues are rele- 
vant to devices employing magnetic refrigeration. 11 refs., 2 figs. 


27708 (CONF-910580—2) Properties of low temperature, 
low oxygen pressure post-annealed YBa2Cu3,07_, thin films. 
Feenstra, R.; Christen, D.K.; Budai, J.D.; Pennycook, S.J.; Norton, 
D.P.; Lowndes, D.H.; Klabunde, C.E.; Galloway, M.D. Oak Ridge 
National Lab., TN (United States). [1991]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From International conference on advanced materials 
(ICAM 91); Strasbourg (France); 27-31 May 1991. Order Number 
DE91015632. Source: OSTI; NTIS; GPO Dep. 

The application and effects of low oxygen pressures for the 
growth of YBazCu307_, films by post deposition annealing are 
reviewed and related to available thermodynamic data at subatmo- 
spheric oxygen pressures. Special emphasis is given to the 
correlation between epitaxial growth properties and high tempera- 
ture annealing conditions and the effect of variable low temperature 
oxidation. The application of low oxygen pressures is extended to 
the recrystallization of ion implanted, amorphized YBazCu307_, 
layers for comparison with epitaxial growth properties during initial 
post deposition annealing. 23 refs., 5 figs. 


27709 (CONF-910580-3) Formation of CoSi, in SIMOX 
wafers by high dose Co implantation. Sjoreen, T.P. (Oak Ridge 
National Lab., TN (USA)); Jebasinski, R.; Schmidt, K.; Mantl, S.; 
Holzbrecher, H.; Speier, W. Oak Ridge National Lab., TN (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on advanced materials (ICAM 91); Strasbourg 
(France); 27-31 May 1991. Order Number DE91015639. Source: 
OSTI; NTIS; GPO Dep. 

SIMOX wafers have been implanted with high doses of Co and 
annealed at high temperatures in order to study the formation of 
buried single-crystal CoSiz layers in this material. For this study 
SIMOX wafers of (100) oriented Si were implanted at 100-200 keV 
with doses of 1.2 — 2.0 x 101? Cot/em*, and annealed in rapid 
thermal processor or tube furnace. As-implanted and annealed 
samples were analyzed by Rutherford backscattering/channeling 
spectroscopy (RBS), cross-sectional transmission electron mi- 
croscopy (XTEM), secondary ion mass spectroscopy, and the Van 
der Pauw technique. The best buried CoSi, layers were obtained 
at an implantation energy of 100 keV and by subsequent RTA. 
RBS minimum yields of ~6% were obtained for the buried layer, 
this is the same as that reported for bulk (100) Si. The measured 
resistivity of 15 uQ-cm and XTEM confirmed the continuity of the 
layer. Buried CoSip layers were successfully produced up to an 
implantation energy of 180 keV. However, as the energy was in- 
creased the quality of the CoSi, layer degraded, with minimum 
yields increasing to 24% at 180 keV, and with a corresponding 
degradation in the minimum yields in the top Si layer. At 200 keV a 
buried epitaxial layer was not produced. The degradation of crystal 
quality with ion implantation energy and the failure to produce a 
buried layer at 200 keV are discussed. 11 refs., 4 figs. 


27710 (CONF-910803-1) Advantages of _enthalpy- 
temperature diagrams for nonazeotropic retrigerant mixtures. 
Granryd, E. (Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Applied Thermodynamics and Refrigeration); Conklin, J.C.; Sand, 
J.R. Oak Ridge National Lab., TN (United States). 15 Aug 1991. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From International congress on refrig- 
eration: new challenges in refrigeration; Montreal (Canada); 10-17 
Aug 1991. Order Number DE91016774. Source: OSTI; NTIS; GPO 
Dep. 

The enthalpy-temperature diagram for nonazeotropic refrigerant 
mixtures has illustrative and useful features, combining the 
advantages of the entropy-temperature diagram and the enthalpy- 
pressure diagram commonly used in the refrigeration and heat 





pump industry. Plotting temperature versus enthalpy has advan- 
tages similar to those of plotting pressure versus enthalpy, and has 
the additional advantages of depicting the temperature profiles for 
both sides of the heat exchange equipment during the cycle. This 
additional advantage is particularly useful for analyzing the vapor 
compression refrigeration cycle using nonazeotropic refrigerant 
mixtures, where nonisothermal phase-change processes occur. 
Problems such as heat exchanger pinch-points and wet compres- 
sion are easily detected. The possible cycle enhancement due to a 
liquid-to-suction heat exchanger is readily apparent. This paper 
presents and discusses examples of enthalpy-temperature dia- 
grams. 10 refs., 8 figs. 


27711 (CONF-911038-3) Steady-state and transient results 
on insulation materials. Graves, R.S.: Yarbrough, D.W.; McElroy, 
D.L.; Fine, H.A. Oak Ridge National Lab., TN (United States). 
[1991]. 22p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract AC05-840R21400. From 2. symposium on 
insulation materials: testing and applications; Gatlinburg, TN 
(United States); 10-12 Oct 1991. Order Number DE91006334. 
Source: OST1!; NTIS; GPO Dep. 

The Unguarded Thin-Heater Apparatus (UTHA, ASTM C 1114) 
was used to determine the thermal conductivity (k), specific heat 
(C), and thermal diffusivity (a) of selected building materials from 
24 to 50°C. Steady-state and transient measurements yielded data 
on four types of material: gypsum wall board containing 0, 15, and 
30 wt % wax; calcium silicate insulations with densities (p) of 307, 
444, and 605 kg/m®; three wood products: southern yellow pine 
flooring (575 kg/m*), Douglas fir plywood (501 kg/m%), and white 
spruce flooring (452 kg/m°); and two cellular plastic foams: 
extruded polystyrene (30 kg/m?) blown with HCFC-142b and poly- 
isocyanurate rigid board (30.2 kg/m*) blown with CFC-11. The 
extruded polystyrene was measured several times after production 
(25 days, 45 days, 74 days, 131 days, and 227 days). The UTHA 
is an absolute technique that yields k with an uncertainty of less 
than +2% as determined by modeling, by determinate error analy- 
ses, and by use of Standard Reference Materials SRM-1450b and 
SRM-1451. 37 refs., 5 figs., 10 tabs. 


27712 (CONF-9010193-—, pp. 79-86) Cyclic oxidation of ad- 
vanced silicon nitrides. Lindberg, L.J. (Allied-Signal Aerospace 
Co., Phoenix, AZ (USA)). Society of Automotive Engineers, Inc., 
Warrendale, PA (United States). Apr 1991. From Annual automo- 
tive technology development contractors coordination meeting; 
Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

Advanced ceramic materials were cyclically exposed to a diesel- 
fuel-fired burner exhaust. Flexural strength was measured on the 
unexposed materials and after exposures of 350, 700, and 1,050 
hours at 2,200F (1,204C) and 2,300F (1,260C). Materials and ex- 
posure temperatures evaluated during 1989-1990 were: Norton/ 
TRW NT154 HiPped silicon nitride, exposed at 2,300F (1,260C); 
GTE PY6 HiPped silicon nitride, exposed at 2,200F (1,204C); Ky- 
ocera SN-251 silicon nitride, exposed at 2,200F (1,204C); and 
Kyocera SN-252 silicon nitride, exposed at 2,200F (1,204C). Frac- 
tography was performed to determine the strength-limiting flaws 
existing before and after exposure. 


27713 (CONF-9010193-, pp. 133-141) Development of im- 
proved processing and evaluation of silicon nitride. Pujari, V.K. 
(Norton Co., Northboro, MA (USA)); Amin, K.E.; Tewari, P.H. Soci- 
ety of Automotive Engineers, Inc., Warrendale, PA (United States). 
Apr 1991. DOE Contract ACO5-840R21400. From Annual automo- 
tive technology development contractors coordination meeting; 
Dearborn, MI (United States); 22-25 Oct 1990. In Proceedings of 
the annual automotive technology development contractors’ coordi- 
nation meeting. 455p. Order Number DE91013326. Source: OSTI; 
NTIS. 

The goals of this program are to develop and demonstrate signif- 
icant improvements in processing methods, process controls, and 
nondestructive evaluation (NDE) which can be commercially imple- 
mented to produce high-reliability silicon nitride components for 
advanced heat engine applications at temperatures to 1,370C. 
Achievement of this goal is being sought by: the use of silicon 
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nitride - 4% yttria composition which is consolidated by glass en- 
capsulated HIP’ping: the generation of baseline tensile strength 
data from an initial process route involving injection molding: fabri- 
cation of tensile test bars by colloidal techniques, e.g.. injection 
molding and colloidal consolidation: identification of (critical) flaw 
populations and process parameters: minimization of these flaws 
through innovative improvements in process methods and controls. 
The program goals are: mean room temperature tensile strength of 
900 MPa and Weibull modulus of 20: mean 1,370C fast fracture 
tensile strength of 500 MPa; mean 1,230C tensile stress rupture 
life of 100 hours at 350 MPa. This report describes the progress 
made to date in developing injection molding and colloidal consoli- 
dation processes for the net shape forming (NSF) of tensile bars, 
nondestructive evaluation of processed material, and tensile testing 
of net shape bars in green and densified states. 


27714 (CONF-9010193-—, pp. 143-160) Improved processing 
methods for high reliability silicon nitride. Pasto, A.E. (GTE 
Labs. Inc., Waltham, MA (USA)); Natansohn, S. Society of Auto- 
motive Engineers, Inc., Warrendale, PA (United States). Apr 1991. 
DOE Contract AC05-840R21400. From Annual automotive tech- 
nology development contractors coordination meeting; Dearborn, 
MI (United States); 22-25 Oct 1990. In Proceedings of the annual 
automotive technology development contractors’ coordination meet- 
ing. 455p. Order Number DE91013326. Source: OSTI: NTIS. 

A program to enhance the mechanical reliability of silicon nitride 
structural ceramics has completed its first year at GTE Laborato- 
ries. Material performance goals are an average strength of 900 
MPa at ambient and 500 MPa at 1,370C, in tension, both with a 
Weibull modulus of 20. The process involves injection molding and 
HIPing of silicon nitride with 6 w/o yttria sintering aid. The program 
is structured to determine the sources of strength-limiting defects 
and minimize their occurrence, through statistically-designed exper- 
imentation, application of NDE, and utilization of statistical process 
control. 


27715 (CONF-9010193—, pp. 199-212) Effects of the envi- 
ronment on the mechanical behavior of ceramics. Hecht, N.L. 
(Univ. of Dayton, OH (USA)); Goodrich, S.M.; Chuck, L.; McCul- 
lum, D.E. Society of Automotive Engineers, Inc., Warrendale, PA 
(United States). Apr 1991. DOE Contract AC05-840R21400. From 
Annual automotive technology development contractors coordina- 
tion meeting; Dearborn, MI (United States); 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

A project to investigate the mechanical behavior of candidate 
SizN, and SiC ceramics was conducted. Flexural, tensile, and fa- 
tigue strength were measured from 20-1,400C. Fracture and 
Weibull analyses were conducted as part of the measurement pro- 
gram. Young's modulus and hardness measurements were also 
made. The results of these evaluations demonstrated substantial 
differences in mechanical behavior between the SizN, and SiC ce- 
ramics. Significant differences in mechanical behavior were found 
between the two Si,N, ceramics due to macro and micro differ- 
ences in chemistry. It was also found that the testing methods 
strongly affect the failure mechanisms observed. For the Si3N, ce- 
ramics, surface effects dominated flexural strength behavior while 
bulk flaws (inclusions, pores) dominated tensile strength behavior 
and intergranular conditions dominated fatigue strength behavior. 
The strength behavior observed for the SiC ceramic was domi- 
nated by the surface nature of the test specimens. Surface pores 
and agglomerates of pores and machining defects dominated 
strength behavior. 


27716 (CONF-9010193-—, pp. 213-220) Tensile creep behav- 
ior and cyclic fatigue/creep interaction of hot-isostatically 
pressed Si N. Liu, K.C. (Oak Ridge National Lab., TN (USA)); Pih, 
H.; Stevens, C.O.; Brinkman, C.R. Society of Automotive Engi- 
neers, Inc., Warrendale, PA (United States). Apr 1991. DOE 
Contract AC05-840R21400. From Annual automotive technology 
development contractors coordination meeting; Dearborn, Ml 
(United States); 22-25 Oct 1990. In Proceedings of the annual 
automotive technology development contractors’ coordination meet- 
ing. 455p. Order Number DE91013326. Source: OSTI; NTIS. 
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Tensile creep data are reported for a high-performance grade of 
hot isostatically pressed Siz Nz that is currently being investigated 
as a candidate material for advanced heat engine applications 
Specimens were tested in pure uniaxial tension at temperatures 
ranging from 1,200 to 1,370C. Creep strain was measured with an 
optical strain extensometer until creep rupture occurred. in some 
cases for periods in excess of 2.000 h. Test results show that ei- 
ther treatment by thermal annealing or by precycling at 1.370C can 
dramatically modify the initial transient creep behavior and enhance 
the resistance to creep deformation and hence the creep-rupture 
litetime. However, the influence of the preloading histories on 
creep rate was diminished by high temperature exposure after 
about 500 h of testing. The rupture lifetime of the precycled speci- 
men at 1,370C was significantly higher than those of the 
unannealed and annealed specimens. In contrast. no significant 
extension of the creep-rupture lifetime was observed for a precy- 
cled specimen tested at 1,300C. Steady-state creep was absent in 
some cases under certain conditions of temperature. stress. and 
heat treatment. The steady-state creep rate of this material was 
found to be a function of applied stress. temperature. and possibly 
the level of crystallinity in the intergranular phase. Significant 
progress has been made in both strength and working temperature 
of silicon nitride ceramics in recent years. Excellent improved 
strength characteristics at high temperatures have renewed interest 
in advanced silicon nitride ceramics as structural components of 
the advanced heat engines that are now being developed and 
studied in the Advanced Technology for Turbine Applications 
Project (ATTAP). This paper is a continuation of the mechanical 
properties characterization effort in that uniaxial tensile creep test- 
ing is an integral part of the program. 


27717 (CONF-9010193-, pp. 221-225) Cooperative interna- 
tional program on mechanical strength measurements of 
ceramics. Tennery, V.J. (Oak Ridge National Lab., TN (USA)); 
Ferber, M.K. Society of Automotive Engineers, Inc., Warrendale, 
PA (United States). Apr 1991. DOE Contract AC05-840R21400. 
From Annual automotive technology development contractors coor- 
dination meeting; Dearborn, MI (United States); 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

Research conducted on structural ceramic characterization as 
part of an IEA Annex 2 Agreement between the US, the Federal 
Republic of Germany, and Sweden, showed that high reliability 
measurements of critical mechanical properties such as the 
strength and accurate values of the statistical estimators for the 
strength distribution are very difficult to achieve. Present methods 
provide critical property values with large uncertainties. All mea- 
surements in this earlier phase were room temperature flexural 
strength. Important properties included, (a) determination of the 
probability distribution function which best describes the fracture 
strength, and (b) determination of the two Weibull parameters a 
and 6 which describe the strength distribution function. Represen- 
tatives of the member countries proposed that follow-on research, 
as Subtask 5 of the agreement, be conducted to provide data 
which could be used as a basis for the development of standard- 
ized flexural, tensile, and multiaxial strength measurement 
techniques. Japan is a new participant in Subtask 5, the subject of 
this paper. Each country has selected a silicon nitride which is 
commercially available and is providing specimens of the material 
to laboratories in each participating country. 


27718 (CONF-9010193-, pp. 227-238) Adherent ceramic 
coatings to reduce contact stress damage of ceramics. 
Rebenne, H.E. (GTE Labs. Inc., Waltham, MA (USA)); Selverian, 
J.H. Society of Automotive Engineers, Inc., Warrendale, PA (United 
States). Apr 1991. From Annual automotive technology develop- 
ment contractors coordination meeting; Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI; NTIS. 

A chemically vapor deposited coating is being studied for reduc- 
tion of contact stress damage at ceramic/ceramic interfaces in 
advanced heat engines. The coating consists of an intermediate 
layer of AIN and an outer layer of an AlpO3.ZrO. composite. It is 
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deposited on hot isostatically pressed silicon nitride, reaction 
bonded silicon nitride. and sintered silicon carbide. Testing of the 
coating consists of thermal shock, 500 hour oxidation. modulus of 
rupture (MOR), and contact stress, and is done at room tempera- 
ture. 1000C. and 1200C. In addition. the feasibility of using 
conventional pin-on-disk wear tests to measure friction coefficients 
of coated materials is being studied. Results of tests conducted to 
date indicate that the coating is oxidation-resistant up to 1000C, 
survives thermal cycling in an inert atmosphere up to 1200C, and 
reduces the MOR. No conclusions on contact stress damage resis- 
tance have been obtained. This paper presents oxidation, MOR. 
and contact stress test results and describes the friction coefficient 
measurement procedure. 


27719 (CONF-9010193-, pp. 239-244) Development of ultra- 
low-expansion ceramics: Synthesis, thermal expansion, and 
thermal conductivity of (Ca, _,,Mgx)Zrg(PO4)¢. Hirschfeld, D.A. 
(Virginia Polytechnic Institute and State Univ., Blacksburg (USA)): 
VanAken, S.M.; Li, T.K.; Yang, Y.P.; Brown, J.J. Society of Auto- 
motive Engineers, Inc., Warrendale, PA (United States). Apr 1991. 
From Annual automotive technology development contractors coor- 
dination meeting; Dearborn, MI (United States): 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

Solid-state reaction and sol-gel processing methods were used 
to prepare samples of (Ca;_,, Mgx)Zrg(PO4)¢ (CZP-CMZP) where 
x = 0.0 to 0.5. Axial thermal expansion from room temperature to 
1000C was determined by high temperature X-ray diffractometry 
and least-squares refinement of unit-cell parameters. Thermal con- 
ductivity values from 200C to 1000C were computed from thermal 
diffusivity, specific heat, and bulk density data for each sample. 
The CMZP samples exhibited low thermal expansion coefficients 
which became more positive with increasing Mg** content. Ther- 
mal expansion anisotropy was significantly reduced by the addition 
of Mg**. The thermal conductivity of CMZP samples is very low 
(0.56 W/m - K at 200C) and was observed to decrease with in- 
creasing Mg** content. It was also observed that microcracking in 
these materials could be reduced or eliminated by controlling grain 
size through selected heat treatments. The goal of this investiga- 
tion is to develop a new class of oxide ceramic materials with 
near-zero bulk thermal expansion, low crystal anisotropy, and sta- 
bility to above 1200C, and chemically suitable for applications in 
advanced heat engines. As a result of earlier studies on the ther- 
mal expansion of various structural groups of high temperature 
oxide ceramics, two classes of materials were selected for detailed 
examination. The two oxide groups currently under investigation 
are modified 6-eucryptite and NaZr2(PO4)3. Selected compositions 
in the latter group of materials have especially shown promise to 
meet the goals of this program, and therefore constitute the focus 
of this paper. 


27720 (CONF-9010193-, pp. 245-251) Forming of silicon ni- 
tride by gelcasting. Omatete, 0.0. (Oak Ridge National Lab., TN 
(USA)); Strehlow, R.A.; Armstrong, B.L. Society of Automotive En- 
gineers, Inc., Warrendale, PA (United States). Apr 1991. DOE 
Contract AC05-840R21400. From Annual automotive technology 
development contractors coordination meeting; Dearborn, MI 
(United States); 22-25 Oct 1990. In Proceedings of the annual 
automotive technology development contractors’ coordination meet- 
ing. 455p. Order Number DE91013326. Source: OSTI; NTIS. 
Gelcasting is a near-net-shape forming technique that is applica- 
ble to various types of powders. It is accomplished by casting a 
concentrated suspension of a commercial ceramic powder in a so- 
lution of a polymerizable monomer and then polymerizing. The 
monomer used in the process is acrylamide which undergoes a 
vinyl polymerization. A filled gel is formed, which is dried and pro- 
cessed further. Gelcasting of alumina, sialon and silicon nitride has 
been carried out as the principal part of the Oak Ridge National 
Laboratory (ORNL) program. Two rotors have been gelcast as part 
of a cooperative research agreement between Allied-Signal 
Aerospace Company and ORNL. Emphasis is placed on the unit- 
operations of the process. Because a requirement of the process is 
a castable suspension of more than 50 vol % solids loading, good 





dispersion is crucial. Drying, another key process, has been stud- 
ied extensively. Data on the relationship of physical properties of 
products to some of the more significant processing variables is 
discussed. Environmental, safety and hygiene issues are summa- 
rized. 


27721 (CONF-9010193-, pp. 255-259) Processing and me- 
chanical behavior of whisker toughened silicon nitride. Yeh, H. 
(Allied-Signal Aerospace Co., Torrance, CA (USA)); Solidum, E.; 
Schienle, J.; Karasek, K.; Salem, J. Society of Automotive Engi- 
neers, Inc., Warrendale, PA (United States). Apr 1991. From 
Annual automotive technology development contractors coordina- 
tion meeting; Dearborn, MI (United States); 22-25 Oct 1990. In 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

The objective of this study was to maximize the toughness in a 
high temperature Siz3N, (GN-10) reinforced with SiC whiskers by 
slip casting. The major approaches were to investigate the effects 
of sintering aids level in the composite matrix and densification pa- 
rameters on properties of composites. The results showed that 
both factors impacted the properties, but the improvement was not 
significant. 


27722 (CONF-9010193-, pp. 261-271) Wear-resistant ce- 
ramic coatings for diesel engine components. Kelley, F.A. 
(Caterpillar Inc., Peoria, IL (USA)); Haselkorn, M.H.; Weiss, C.D. 
Society of Automotive Engineers, Inc., Warrendale, PA (United 
States). Apr 1991. From Annual automotive technology develop- 
ment contractors coordination meeting; Dearborn, MI (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OST; NTIS. 

The results of a program to develop wear-resistant coatings for 
application to piston rings and cylinder liners in low heat rejection 
diesel engines are discussed. Coating candidates with appropriate 
physical, mechanical and thermal properties were selected from 
three different coating application methods for study. These coating 
candidates were evaluated for thermal expansion match to metal 
substrates, screened for adherence, further screened for friction 
and wear using a pin-on-disk test machine, and optimized for 
friction and wear as sliding pairs using a double rub-shoe test ma- 
chine. The best candidates were further characterized for thermal 
shock and oxidation resistance. 


27723 (CONF-9010193—, pp. 301-308) Low heat rejection 
diesel ceramic coupon tests. Brinkman, C.R. (Oak Ridge Na- 
tional Lab., TN (USA)); Liu, K.C.; Graves, R.L.; West, B.H. Society 
of Automotive Engineers, Inc., Warrendale, PA (United States). Apr 
1991. From Annual automotive technology development contrac- 
tors coordination meeting; Dearborn, MI (United States); 22-25 Oct 
1990. In Proceedings of the annua/l automotive technology devel- 
opment contractors’ coordination meeting. 455p. Order Number 
DE91013326. Source: OSTI; NTIS. 

Results are reported from studies in which several monolithic 
ceramic materials in the form of modulus-of-rupture bars were ex- 
posed for 100 h to the combustion conditions found in either a 
small single- or two-cylinder diesel engine. Fuels included a stan- 
dard Phillips D-2 diesel or synthetic mixture of the Phillips D-2 and 
an aromatic blend. The ceramics included two commercial grades 
of partially stabilized zirconia (PSZ-TS and PSZ-MS), silicon nitride 
(GTE WESGO SNW-1000 and Norton NT-154), and (Hexoloy SA) 
silicon carbide. Significant reductions in postexposure four-point 
bend fracture strength occurred in the PSZ-TS material irrespective 
of whether it was exposed in the single- or two-cylinder engine. 
Only a small decrease in fracture strength occurred in the PSZ-MS 
material, and essentially no decrease in fracture strength occurred 
in the silicon nitride (GTE WESGO SNW-1000) when tested at 
room temperature. The Norton NT-154 silicon nitride was tested at 
both room temperature and at 700C over several strain rates rang- 
ing from 1 x 10-4 to 1 x 10-’s~'. Room temperature tests 
indicated that the engine exposed bars actually showed a slight in- 
crease in average strength, 830 MPa, versus 771 MPa for the 
unexposed material. Elevated temperature strength comparisons 
showed no reduction in strength due to previous engine exposure. 
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Hexoloy SA silicon carbide showed no reduction in fracture 
strength when tested at 700C. 


27724 (CONF-9107115-10) Fundamental studies of chemi- 
cal vapor deposition diamond growth processes. Shaw, R.W.; 
Whitten, W.B.; Ramsey, J.M.; Heatherly, L. Oak Ridge National 
Lab., TN (United States). [1991]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Society of Photo-Optical Instrumentation Engineers (SPIE) meet- 
ing; San Diego, CA (United States); 21-26 Jul 1991. Order Number 
DE91015324. Source: OSTI; NTIS; INIS; GPO Dep. 

We are developing laser spectroscopic techniques to foster a 
fundamental understanding of diamond film growth by hot filament 
chemical vapor deposition (CVD). Several spectroscopic techniques 
are under investigation to identify intermediate species present in 
the bulk reactor volume, the thin active volume immediately above 
the growing film, and the actual growing surface. Such a compre- 
hensive examination of the overall deposition process is necessary 
because a combination of gas phase and surface chemistry is 
probably operating. Resonantly enhanced multiphoton ionization 
(REMPI) techniques have been emphasized. A growth rector that 
permits through-the-substrate gas sampling for REMP\/time-of-flight 
mass spectroscopy has been developed. 7 refs., 2 figs. 


27725 (CONF-9107157—1) interlaminar deformations on the 
cylindrical surface of a hole in laminated composites by moire 
interferometry. Boeman, R.G. Oak Ridge National Lab., TN 
(United States). [1991]. 8p. Sponsored by Department of De- 
fense, Washington, DC (United States). DOE Contract 
AC05-840R21400. Grant: N00014-90-J1688;Grant: N00014-86- 
K0799;Contract:TZ689900- From 2. international conference on 
photomechanics and speckle metrology; San Diego, CA (United 
States); 21-26 Jul 1991. Order Number DE91015922. Source: 
OSTI; NTIS; GPO Dep. 

Moire interferometric techniques were adapted to facilitate stud- 
ies on 25.4 mm (1 in.) diameter holes. A replication scheme was 
developed to produce a high-frequency diffraction grating on the 
cylindrical surface of a hole. Techniques were developed to interro- 
gate the specimen grating to obtain the in-plane deformations on 
the hole surface. The application of the technique to the measure- 
ment of interlaminar deformations on the cylindrical surface of a 
hole in a laminated composite plate is presented. The techniques 
can be generalized for investigations on both convex and concave 
singly-curved surfaces. 7 refs., 6 figs. 


27726 (DOE/ER/45312—4) Alumina reinforced tetragonal 
zirconia (TZP) composites: Progress report, July 1, 1990—June 
30, 1991. Shetty, D.K. Utah Univ., Salt Lake City, UT (United 
States). Dept. of Materials Science and Engineering. [1991]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER45312. Order Number DE91016748. Source: 
OSTI; NTIS; GPO Dep. 

This progress report/continuation proposal summarizes the 
highlights of research results obtained in the past year in the DOE- 
supported research project entitled, “Alumina Reinforced Tetragonal 
Zirconia (TZP) Composites” and proposes additional research to be 
conducted during the period July 1, 1991 through June 30, 1992. 
Several significant research results were obtained in the past year: 
(1) The role of MnO additive in grain growth kinetics, phase stabil- 
ity and transformation toughening of Ce-TZP/Al,O3 composites 
was established. (2) It was shown that the monotonic and homoge- 
neous transformation plasticity obtained in the Ce-TZP/Al,O3 
composite led to crack-tip transformation zones more efficient in 
zone shielding than similar commercial grades. (3) A method for 
evaluating rising crack-growth-resistance behavior (R-Curve) of 
toughened ceramics based on stable crack growth measurements 
was demonstrated and shown to be superior to current techniques 
based on strength measurements. (4) A nonlinear shear-lag model 
developed for assessing fiber-matrix interfacial sliding friction was 
employed to analyze single filament pullout and pushout tests on 
model SiC-borosilicate glass composites. The two tests gave iden- 
tical sliding friction coefficient and residual clamping stress only 
when the Poisson contraction/expansion of the filaments in the 
pullout and the pushout tests, respectively, were taken into account 
via the new shear-lag theory. 
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27727 (DOE-HMIP-RR-90.062) Characterisation and model- 
ling of blended cements and their application to radioactive 
waste immobilisation. Glasser, F.P. (and others); Atkins, M.; 
Kindness, A. Department of the Environment, London (United King- 
dom). Her Majesty’s Inspectorate of Pollution. 1991. 166p. Contract 
PECD-7/9/349. Order Number DE91640138. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Various aspects of the chemistry of cements, including blends 
with FA and BFS, pertinent to the immobilization of radioactive 
waste are described. The methodology and development of a 
model for predicting the solid and liquid phase composition in aged 
cement blends are given. Experimental work, backed up by ther- 
modynamic calculations (where possible), has given valuable 
insight into some of the important interactions between selected 
(active and inactive) radwaste components and cements. The ef- 
fects of elevated pressure and temperature on blended cement are 
also investigated. (author). 


27728 (EGG-M-90520) Dual cure photocatalyst systems. 
Keipert, S.J. Minnesota Mining and Mfg. Co., St. Paul, MN (United 
States). Corporate Research Labs. [1990]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
881D12692. (CONF-901285-4: USAF/DOE workshop on solvent 
substitution, Phoenix, AZ (United States), Dec 1990). Order Num- 
ber DE91014174. Source: OSTI; NTIS; GPO Dep. 

The 3M Dual Core process is a method for producing radiation 
cured polymer compositions via a solventless coating process. The 
process involves the simulations cure of two different monomer 
types. The first type may be either an epoxy monomer, or the 
polyol and polyisocyanate precursors to a urethane polymer. These 
are polymerized by use of an iron based organometallic photocata- 
lyst which gives a Lewis acid upon irradiation. The second 
monomer type consists of acrylate monomers, which are polymer- 
ized via a free radical photoinitiator to give acrylate polymers. The 
two polymerization types procede separately to give substantially 
independent, interpenetrating polymer networks. The properties of 
the resulting Dual Cure compositions are often found to be supe- 
rior to either component alone. The objective of the Dual Cure 
program is to eliminate solvents from coating composition, while si- 
multaneously maintaining or improving the physical properties of 
the coating and the processing conditions used to prepare them. 
This will lead to reductions in solvent use, with a resulting reduc- 
tion in energy consumption and solvent emissions. 9 figs. 


27729 (ETDE/JP-mf-1513317, pp. 106-110) Research and 
development project of advanced polymer materials for mem- 
brance separation. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 281p. (In Japanese). In 1989 NEDO annaul 
summary of studies. (3).: Research and development of industrial 
technology. Order Number DE91513317. Source: OSTI; NTIS (US 
Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced polymer materials for mem- 
brane separation” promoted by NEDO. On_ oxygen-nitrogen 
separation membranes, structures of active species adsorbing or 
desorbing oxygen were studied for polymer metal complex solid 
membranes together with some essential factors to adsorption or 
desorption. The desired separation factor was achieved on liquid 
membranes impregnated with cobalt complex of ammonia. On 
carbon monoxide-nitrogen ones, solid membranes were studied fol- 
lowing on an agitation type liquid membrane. On water-ethanol 
ones, the relation between their membrane performance and mobil- 
ity or stereoregularity of constituent molecules was studied for 
water-preferential filters, and the performance of ethanol- 
preferential filters was also enhanced continuously. On water-acetic 
acid ones, the membrane durability was considerably improved, 
and on water-amino acid ones, the continuous separation process 
was operated successfully. On water-polar organic substance 
ones, the performance was also enhanced continuously. 


27730 (ETDE/JP-mf-1513317, pp. 111-113) Research and 
development project of conductive polymer materials. New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 281p. 


(In Japanese). In 1989 NEDO annual summary of studies. (3).: 


Research and development of industrial technology. Order Num- 
ber DE91513317. Source: OSTI; NTIS (US Sales Only). 
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The research results in fiscal 1989 were reported of “Research 
and development project of conductive polymer materials” promoted 
by NEDO. As the temperature dependency of specific gravity, crys- 
tallinity, band gap and conductivity of polyacetylene was measured, 
it was found that its conductivity was enhanced with dense three- 
dimensionally oriented structure. As properties of polypyrrole films 
were measured which were polymerized by electrolysis under vari- 
ous conditions of temperature, electrolyte and current, no peculiar 
properties were found except the inversion phenomenon of con- 
ductivity at very low temperature. Polyphenylenevinylene was 
polymerized with some new methods, however, no improvement of 
conductivity was observed. As every reaction process of polyacene 
polymerization by LB technique was examined, the technique of- 
fered more sufficient cyclization than a heating method. As graphite 
thin films were formed on several substrates at lower temperatures, 
the Fe-Cr-Ni system alloy substrate offered favorable results. 


27731 (ETDE/JP-mf-—1513317, pp. 114-116) Research and 
development project of advanced crystalline polymer materi- 
als. New Energy Development Organization, Tokyo (Japan). Oct 
1990. 281p. (In Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced crystalline polymer materials” 
promoted by NEDO. On anisotropic seat materials, the optimum 
chemical structure of polymer was studied for polyallylate materi- 
als, and molecular complex films with bending elastic modulus 
higher by nearly 20% than conventional ones were obtained under 
different filming conditions, while their. fusion laminated seats of- 
fered 110GPa in elastic modulus. On anisotropic bar materials, 
copolyester bars of 1mm in diameter offered 108GPa, and condi- 
tions for obtaining fast orientation speed was studied under higher 
magnetic fields and temperatures. On isotropic block materials in- 
cluding metal ion, polymers of 64GPa were obtained by bridging 
polyacrylic acid three-dimensionally at higher temperatures and 
pressures. On those including no metal ion, 1,6-diacrylate-2,4- 
hexazine offered excellent cold thermosetting as well as 17GPa in 
elastic modulus. 


27732 (ETDE/JP-mf-1513317, pp. 117-121) Research and 
development project of advanced super environment resistant 
materials. New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (In Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced super environment resistant 
materials” promoted by NEDO. The material design and composi- 
tion control were studied basically for high specific strength 
intermetallic compounds, and the material design, precision casting 
and alloy powder molding were also studied basically for infusible 
intermetallic ccompounds. Developmental subjects were arranged 
through document survey and basic study for coal pitch system 
and PAN system carbon fiber/carbon matrix (C/C) composites. 
Basic data of carbon fibers, matrixes and composite molding tech- 
niques were collected by preliminary experiments for petroleum 
pitch system random structure C/C composites, onion structure C/ 
C composites and dual structure (outer onion/inner radial structure) 
C/C composites. Silicon carbide fibers were studie basically for 
fiber reinforced intermetallic compound composites. 


27733 (ETDE/JP-mf—1513317, pp. 122-124) Research and 
development project of photo reactive materials.: Advanced 
functional photochromic materials (function-separated pho- 
tochromic materials). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 1989 NEDO 
annual summary of studies. (3).: Research and development of in- 
dustrial technology. Order Number DE91513317. Source: OSTI; 
NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced functional photochromic ma- 
terials” promoted by NEDO. Structure of previously developed 
ternary system LB films was analyzed to confirm their molecular 
orientation, and the two-layer structure was found which is com- 
posed of an upper layer with acceptor molecules and a lower layer 
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with sensitizer and donor molecules. A donor layer (D), sensitizer 
layer (S) and acceptor layer (A) were deposited on an electrode in 
vacuum in the order of D/S/A and A/S/D, and their electron transfer 
reaction in a solid phase was verified by measuring photoelectric 
current in the specimens to confirm the fundamental principle of 
function-separated photochromic materials. The three-layer struc- 
ture, where acceptor, sensitizer and donor molecules are laminated 
in one layer of the LB film, was found by using the ternary system 
LB film close to an ideal one based on new molecular design. 3 
figs. 


27734 (ETDE/JP-mf-1513317, pp. 125-127) Research and 
development project of phto-reactive materials.: Advanced 
functional photochromic materials (association control of pho- 
tochromic compounds). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 1989 NEDO 
annual summary of studies. (3).: Research and development of in- 
dustrial technology. Order Number DE91513317. Source: OSTI; 
NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced functional photochromic ma- 
terials” promoted by NEDO. After effectiveness of the previously 
developed polar field model was confirmed, spiropyrane absorbing 
long or short wave was predicted with the model. The special 
spiropyrane was found among newly synthesized four types of 
spiropyrane which forms J association in a long wave region of 
650nm. After forming conditions of LB films were studied for sev- 
eral spiropyrane, an organic molecular beam epitaxial method was 
put into development for film forming. Reaction characteristics of 
the LB film forming J association were studied with steady light 
and laser pulse light, and in laser light, the energy for storing infor- 
mation on associated molecule was also studied. In addition, the 
relation between the association process and temperature, dissoci- 
ation of associated molecules due to light or heat, and change in 
molecular orientation due to cycle were studied precisely. 2 figs. 


27735 (ETDE/JP-mf-1513317, pp. 128-130) Research and 
development project of photo-reactive materials.: Advanced 
PHB materials (improvement of tunctional stability for PHB 
materials). New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (In Japanese). In 1989 NEDO annua! summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced photochemical hole burning 
(PHB) materials” promoted by NEDO. The formation mechanism of 
PHB holes was studied with specimens produced from ionic por- 
phin derivatives and polyvinyl alcohol or polyimide matrix. The 
stable PHB hole could be formed in the polyvinyl alcohol matrix 
specimens at higher temperatures than liquid nitrogen one. In addi- 
tion, the relation between substituent length of porphin and 
temperature characteristics was examined. The formation mecha- 
nism of PHB holes was also studied with specimens produced 
from two kinds of fluorescein derivatives and polyvinyl alcohol ma- 
trix. The PHB hole could be, as a result, formed in the specimens 
produced from the other organic coloring matters. In addition, for- 
mation conditions of the gate type hole based on two-photon 
ionization reaction were studied, and it was found that Ar laser was 
usable as gate light. 2 figs. 


27736 (ETDE/JP-mf-1513317, pp. 131-133) Research and 
development project of photo-reactive materials.: Advanced 
PHB materials (reactivity control for PHB materials). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1990. 281p. 
(In Japanese). In 1989 NEDO annual summary of studies. (3).: 
Research and development of industrial technology. Order Num- 
ber DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced photochemical hole burning 
(PHB) materials” promoted by NEDO. As the PHB reaction mecha- 
nism was studied with specimens including quinone system guest 
molecule, the quantum efficiency of reaction was dependent on 
guest molecular concentrations. The molecular concentration at the 
maximum efficiency was dependent on the bulkiness of guest 
molecular substituent, and it decreased with an expansion in stere- 
ostructure of the substituent and an increase in pair number of 


PHB reaction active groups of the guest molecule. In addition. as 
the PHB reactivity was controlled by electric field experimentally, 
the change in hole shape was observed by applying electric field. 
DAHAQ/PHEMA and TMPT/PHEMA systems were found as an ex- 
pected one for forming dense holes, suggesting the possibility of 
dense hole formation by visible light emitting semiconductors of 
nearly 650nm. 4 figs. 


27737 (ETDE/JP-mf—1513317, pp. 134-136) Research and 
development project of photo-reactive materials.: Advanced 
PHB materials (design and characterization of PHB materials). 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
281p. (In Japanese). In 1989 NEDO annual summary of studies. 
(3).: Research and development of industrial technology. Order 
Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of advanced photochemical hole burning 
(PHB) materials” promoted by NEDO. The reaction mechanism of 
PHB was studied for the reactive system combined with a donor of 
zine tetraphenylporphin and a series of acceptors with different 
reducing potentials, and light gate type holes were formed suc- 
cessfully. The correlation was found as a guide to material design 
between free energy change in reaction and the PHB reactivity. 
Twelve-wavelength multihole could be formed in a very small area 
of tetraphenylporphin derivative by the new scanning apparatus de- 
veloped for laser beam of 100um in diameter, and the PHB hole 
could be also formed in high-sensitive methoxy derivative of 
tetraphenylporphin even by applying laser beam for only 1/120sec. 
In addition, the relation was found between the laser beam inten- 
sity applied and hole depth formed. 4 figs. 


27738 (ETDE/JP-mf-—1513317, pp. 137-139) Research and 
development project of nonlinear photoelectronic materials.: 
Organic low molecular weight materials. New Energy Develop- 
ment Organization, Tokyo (Japan). Oct 1990. 281p. (In Japanese). 
in 1989 NEDO annual summary of studies. (3).: Research and de- 
velopment of industrial technology. Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of nonlinear photoelectronic organic low 
molecular weight materials” promoted by NEDO. The system to 
calculate a tertiary super polarizability and rotation angle was pro- 
vided which is composed of a commercial molecular design 


‘supporting system, molecular orbital method software, rotation an- 


gle calculation software and Cambridge crystal structure database, 
After 30 kinds of optically active organic compounds with the rela- 
tively large polarizability and angle were selected through a 
comprehensive survey, 8 kinds of compounds were selected care- 
fully by calculating their characteristics, and final compounds were 
determined among them by examining their synthesis methods and 
properties. In order to obtain the relation between properties and 
structures of synthesized low molecular weight organic compounds 
by measuring their optical properties, the new measuring apparatus 
(wavelength range: 400-830nm, maximum wavelength resolving 
power: 0.3A) was designed basically for polarizing and nonlinear 
optical constants. 1 fig. 


27739 (ETDE/JP-mf-1513317, pp. 140-142) Research and 
development project of nonlinear photoelectronic materials.: 
Orientation-controlied crystal growth techniques. New Energy 
Development Organization, Tokyo (Japan). Oct 1990. 281p. (in 
Japanese). In 1989 NEDO annual summary of studies. (3).: Re- 
search and development of industrial technology. Order Number 
DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of orientation-controlled crystal growth 
techniques for nonlinear photoelectronic materials” promoted by 
NEDO. Several calculation methods of a tertiary molecular super 
polarizability were evaluated, and condensed polycyclic system 
compounds expected to have larger polarizabilities were synthe- 
sized after calculation. The polarizability, as a result, increased 
with a condensed ring size and introduction of NO» group into con- 
densed rings. The vacuum-deposition apparatus was fabricated 
after designing for forming organic thin films, and typical nonlinear 
photoelectronic materials such as p-nitroaniline were deposited 
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epitaxially on some single crystalline substrates. The oriented crys- 
talline thin film, as a result, grew on the alkali halide substrate. and 
its crystal orientation was observed apparently. Structures of previ- 
ously developed elemental devices were also examined through a 
document and patent survey to study device structures suitable for 
evaluating material characteristics. 2 figs. 


27740 (ETDE/JP-mf-1513317, pp. 143-146) Research and 
development project of nonlinear photoelectronic materials.: 
Organic conjugated polymer films. New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 281p. (in Japanese). In 
1989 NEDO annual summary of studies. (3).: Research and devel- 
opment of industrial technology. Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of nonlinear photoelectronic organic con- 
jugated polymer films” promoted by NEDO. In order to examine the 
effect of chemical structure and conjugation length on nonlinear op- 
tical properties, thiophene monomer and three kinds of oligomers 
(2-bromo-dithiophene and others) and isatin monomer were 
synthesized. Their film forming properties and various donor or ac- 
ceptor functional groups were studied together with the difference 
in property due to the conjugation length. In all cases, very pure 
low molecular weight substances could be synthesized, and their 
thin films could be formed sufficiently. As future subjects, synthesis 
of very high purity polymers with donor and/or acceptor groups as 
counter ions and polyenes with reactive side groups was given to- 
gether with development of the apparatus for measuring nonlinear 
optical properties directly by nanosecond class laser pulse. 2 tabs. 


27741 (ETDE/JP-mf-1513317, pp. 147-149) Research and 
development project of nonlinear photoelectronic materials.: 
Fabrication of glass disperse system materials by vapor phase 
method and impregnation into porous glass. New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 281p. (In 
Japanese). In 1989 NEDO annua/l summary of studies. (3).: Re- 
search and development of industrial techology. Order Number 
DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of fabrication of glass disperse system 
materials by vapor phase method and impregnation into porous 
glass” promoted by NEDO. CuCl! microcrystallites deposited in 
Na2O0-B203-SiO2 system and NazO-CaO-SiO2 system glass in- 
cluding Cu and Ci constituents under the condition Cu existed 
stably as Cut, and the microcrystallites of 30-65A in mean size 
also deposited by controlling heat treatment conditions of the glass. 
As measured bya degenerated four wave mixing method, nonlinear 
photoelectronic properties of above disperse glass increased with 
the microcrystallite size. In addition, formation of glass thin films by 
a spattering method was studied together with impregnation of 
CuCl into porous glass, and formation of quartz glass and borosili- 
cate system glass thin films was, as a result, expected. 3 figs. 


27742 (ETDE/JP-mf-1513317, pp. 150-152) Research and 
development project of nonlinear photoelectronic materials.: 
Fabrication of glass disperse system materials by sol-gel 
method and lower melting point glass method. New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 281p. (in 
Japanese). In 1989 NEDO annual summary of studies. (3).: Re- 
search and development of industrial technology. Order Number 
DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of fabrication of glass disperse system 
materials by sol-gel method and lower melting point glass method” 
promoted by NEDO. Synthesis of CdAs ultra-fine particles was 
tested preliminarily in alcohol solution using cadmium perman- 
ganate and sodium sulfide as raw materials to arrange subjects to 
be resolved. The system of an apparatus for synthesizing GaAs 
ultra-fine particles in rare gas based on an evaporation method 
was examined mainly around a heating system of raw materials 
and a scavenging system of formed ultra-fine particles. Dispersion 
of CdS ultra-fine particles into silica glass prepared by a sol-gel 
method was tested basically to arrange subjects to be resolved. 
The degenerated four wave mixing optical system was assembled 
to measure 3rd order nonlinear susceptibility, and it was confirmed 
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with a standard GaAs/AlGaAs multi-quantum well sample that non- 
linear absorption spectra could be measured. 2 figs. 


27743 (ETDE/JP-mf-1513317, pp. 153-155) Research and 
development project of nonlinear photoelectronic materials.: 
Fabrication of glass disperse system materials by ultra- 
quenching method. New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 1989 NEDO 
annual summary of studies. (3).: Research and development of in- 
dustrial techology. Order Number DE91513317. Source: OSTI; 
NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of fabrication of glass disperse system 
materials by ultra-quenching method” promoted by NEDO. The ef- 
fect of melting conditions on the melting amount of CdSe into glass 
matrix was studied using B20, system glass meltable at lower 
temperatures. As conditions for reducing volatility and dispersion of 
CdSe, a melting temperature of 1,200°C and melting time of 15min 
were found, and nearly all the amount of CdSe of not more than 
4mol% was melted into the glass matrix under such conditions. Af- 
ter the glass including CdSe of 3mol% was reheat-treated at 
temperatures around its softening point to precipitate CdSe fine 
crystals, its optical absorption characteristics were measured. As a 
result, an absorption peak was observed at the subband of absorp- 
tion spectra, and it shifted to a long wavelength ergion with an 
increase in size of the fine crystal. The peak height was consider- 
ably higher and the amount of precipitated fine crystals was more 
than 10 times as compared with sharp cut filter glass. 2 figs. 


27744 (ETDE/JP-mf—1513317, pp. 156-158) Research and 
development project of nonlinear photoelectronic materials.: 
Organic disperse system materials. New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 
1989 NEDO annual summary of studies. (3).: Research and devel- 
opment of industrial technology. Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of nonlinear photoelectronic organic dis- 
perse system materials” promoted by NEDO. The effect of such 
synthetic conditions as a kind of materials, material concentration, 
reaction time and annealing on formation of fine particles was stud- 
ied for synthesis of ultra-fine particle dispersed polymer films by a 
gas diffusion method. As a result, such conditions, in particular, a 
kind of materials had strong effect on the electronic state of parti- 
cles as well as the particle size and its distribution. In a dry 
method, the reason was clarified why no particles of 100A or less 
in size are obtained by an ordinary evaporation method in gas 
phase, and improvement of the recovery system of ultra-fine parti- 
cles formed was expected to be powerful for obtaining ultra-fine 
particles of 100A or less. In addition, the rate process in organic 
disperse systems was revealed through study on the relaxation 
process of an electronic excited state related to nonlinearity by us- 
ing a picosecond class laser system. 2 figs. 


27745 (ETDE/JP-mf-1513317, pp. 159-161) Research-and 
development project of nonlinear phtoelectronic materials.: 
Super lattice organic materials. New Energy Deyelopment Orga- 
nization, Tokyo (Japan). Oct 1990. 281p. (in Japanese). In 1989 
NEDO annual summary of studies. (3).: Research and develop- 
ment of industrial technology. Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of nonlinear photoelectronic super lattice 
organic materials” promoted by NEDO. Trends and developmental 
subjects of vacuum and wet organic thin film forming techniques 
were examined, and rough specifications of a molecular beam epi- 
taxy apparatus were determined which is possible to control mixed 
dispersion conditions and lamination of different organic molecules. 
2-methy1-4-nitroaniline was deposited by a cluster ion beam appa- 
ratus in vacuum at lower temperatures under various filming 
conditions to examine molecular orientation control. Fundamental 
characteristics such as wavelength, peak output and pulse width 
were verified of the ultra-short wave pulse laser system prepared 
for evaluating structural analysis. As the first step of optimization of 
a super lattice by theoretical chemical techniques, calculation 





methods of 2nd and 3rd order nonlinear polarizabilities and fre- 
quency dependency of organic molecules were studied with semi- 
and non-empirical molecular orbital methods. 4 figs., 1 tab. 


27746 (ETDE/JP-mf-1513317, pp. 162-164) Research and 
development project of nonlinear photoelectronic materials.: 
Three-dimensional super structure thin films. New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 281p. (In 
Japanese). In 1989 NEDO annual summary of studies. (3).: Re- 
search and development of industrial technology. Order Number 
DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of nonlinear photoelectronic three- 
dimensional super structure thin films” promoted by NEDO. Low 
melting point borosilicate glass with a large amount of Na was se- 
lected as matrix, and after its various forming conditions as heat 
treatment were examined, the prototype homogeneous strainiess 
glass target of 100mm in diameter was prepared for spattering. 
The glass thin film including dense CdS semiconductive fine parti- 
cles of nearly 10% in atomic ratio was formed by high frequency 
spattering, and a quantum size effect was observed on it because 
of considerable blue shift in emission and absorption spectra. The 
super lattice thin film of Zn-Cd-S system compound semiconductor 
was formed by a molecular beam epitaxy method, and its super 
lattice structure with highly flat boundaries was observed by X-ray 
diffraction analysis as well as its high purity and only a few defects 
observed by low temperature photoluminescence analysis. 2 figs. 


27747 (EUR-12972) Studies of historic concrete. Jull, S.P. 
(Taylor Woodrow Construction Ltd, Southall, (UK)); Lees, T.P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. 163p. Contract No FIi1W-0158-UK. Source: OSTI; 
NTIS (US Sales Only). 

Underground concrete repositories for nuclear waste will have to 
maintain their integrity for hundreds of years. This study examines 
ancient concretes and assesses the suitability of equivalent mod- 
ern materials for underground storage. Thirty four ancient samples 
have been obtained from Great Britain, Austria and Italy. One 19th 
century sample was also collected. The samples were examined 
using a variety of analytical techniques (including scanning electron 
microscopy, optical microscopy, chemical analysis and pH determi- 
nation). The samples were also subjected to a range of physical 
tests. Most of the samples examined were very weak and porous 
although they had retained full structural integrity. With the excep- 
tion of the 19th century sample, none of the concretes had 
maintained pH alkaline enough to immobilize radionuclides. Hy- 
drated calcium silicates have been detected in some samples which 
are similar to those observed in modern Portland cement con- 
cretes. These stable cementitious species have endured for almost 
two thousand years. All the ancient concretes and mortars exam- 
ined contained natural pozzolanic material or crushed burnt clay. 
This may have had some effect on the reduction in alkalinity al- 
though the main reason was full carbonation of calcium hydroxide. 


27748 (EUR-13266) Methodological developments and me- 
terials in salt-rock preparation for irradiation experiments. 
Garcia Ceima, A. (Energieonderzoek Centrum Nederland, Petten 
(NL)); Van Wees, H.; Miralles, L. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 67p. Contract 
Fl1W/0235. Source: OSTI; NTIS (US Sales Only). 

For the first time synthetic salt-rock samples have been pro- 
duced. Production and preparation of those samples and of other 
types of rock-salt for experiments and observation require many 
special handlings. We applied technical knowledge already devel- 
oped by the HPT Laboratory of the Geology Department of the 
Rijksuniversiteit Utrecht (high pressure techniques, salt-rock prepa- 
ration), and by the workshops of the ECN, Petten, and FDO, 
Amsterdam (mechanical precision). Procedures have been applied 
and/or modified to solve specific problems. Many of them were 
never reported before. Moreover, new techniques have been devel- 
oped. Rock-salt samples have been machined, sawn, ground, 
glued, etc., with a maximum of precision, a minimum of damage 
and in dry conditions (without water). Etching, peeling and thin sec- 
tion production has been carried out on irradiated and unirradiated 
samples. Valves, end pieces, jackets, etc. have been tested and/or 
produced. These handlings were directed to produce samples for 
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the HAW experiment. Their development required not only knowl- 
edge. but also a lot of trial, failures and time. To avoid repetition of 
this effort, the procedures, materials, instruments and their charac- 
teristics are described in detail in this report. 


27749 (FhG-IWM-W-3/90) Reliability of interfaces in newly 
designed ceramic-ceramic and metal-ceramic systems. Brite fi- 
nal report. Schoenholz, R.; Kieer, G.; Doell, W. Fraunhofer-institut 
fuer Werkstoffmechanik, Freiburg im Breisgau (Germany). Jul 
1990. 34p. Contract CEC RI1B-0121-C (A);FhG 302104. Order 
Number DE91514895. Source: OSTI; NTIS (US Sales Only): INIS. 

The objectives of the common research are to 1. improve the re- 
liability of components containing ceramic materials by optimizing 
their manufacturing technologies and 2. develop test methods and 
evaluation criteria for different interface systems on fracture me- 
chanics base. A major objective of the experimental work of IWM 
was to provide selected test methods and the application of these 
methods to metal-ceramic and ceramic-ceramic components manu- 
factured in these different processes. Following manufacturing 
technologies are developed and analysed by the different partners: 
1. joining of SiSiC (IWM), 2. laminating of SiSiC (Hoechst Cer- 
amTec) and 3. plasma spraying of ZrO2 on Nimonic or stainless 
steel (CSM). (orig./MM). 


27750 (FRCEA-TH-343) Aqueous corrosion mechanisms 
of the nuclear glass R7T7. Experimental approach. Kinetics 
and thermodynamic simulation. Advocat, T. CEA Etablissement 
de la Vallee du Rhone, 30 - Bagnols-sur-Ceze (France); 
Strasbourg-1 Univ., 67 (France). Jan 1991. 229p. (In French). Or- 
der Number DE91797281. Source. OSTI; NTIS (US Sales Only). 

An inactive borosilicate glass made of about 30 oxides is stud- 
ied. The composition was developed by the CEA for encapsulation 
of calcinated fission product solutions from reprocessing. Hydration 
energy of glass is first calculated for 8 glasses and results are 
compared to experimental data. Dissolution of R7T7 glass is exam- 
ined at 90°C in a large range of pH and S/V ratios (glass surtace/ 
solution volume). In dilute media (S/V = 0.1 cm~') dissolution is 
selective at acid pH and stoichiometric at basic pH. In alkaline 
media dissolution rate increases with pH. Corrosion products, gen- 
erally amorphous or badly crystallized are observed on glass 
surface. For high S/V ratios (4, 20, 80 and 200 cm") the very low 
dissolution rate is explained by saturation. Orthosilic acid controls 
corrosion kinetics. A kinetic equation is proposed taking into 
account pH, S/V ratio and dissolved silica concentration. Geochem- 
ical consequences of R7T7 dissolution are modelled at 100°C and 
90°C. Affinity of dissolution reaction depends upon many factors — 
pH, silica concentration, nature and crystallinity of secondary 
phases. Reaction affinity is not constant for the long-term. 


27751 (IC-90/414) The crack energy absorptive capacity of 
composites with fractal structure. Lung, C.W. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1990. 16p. Order 
Number DE91642064. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the energy absorptive capacity of compos- 
ites with fibers of fractal structures. It is found that this kind of 
structure may increase the absorption energy during the crack 
propagation and hence the fracture toughness of composites. (au- 
thor). 10 refs, 6 figs, 2 tabs. 


27752 (INIS-BR-2502) Gain measurements in erbium 
doped fibers. Souza, E.A. (Universidade Estadual de Campinas, 
SP (Brazil). Inst. de Fisica); Cruz, C.H.B. Centro Tecnico Aeroes- 
pacial, Sao Jose dos Campos, SP (Brazil). Inst. Tecnologico de 
Aeronautica. 1990 2p. (in Portuguese). (CONF-9010377-: 4. state 
symposium on lasers and applications, Sao Jose doe Campos 
(Brazil), 8-10 Oct 1990). Order Number DE91640139. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. OPTICAL FIBERS/doped mate- 
rials; OPTICAL FIBERS/erbium; GAIN; LASERS; ERBIUM 


27753 (INIS-BR-2612, pp. 60-61) Preparation of thin films. 
Costa, V.L. da. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (In Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1988. Order Number DE91637263. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Published in summary form only. THIN FILMS/fabrication; 
COBALT; EVAPORATION; MAGNESIUM FLUORIDES; OPTICAL 
FILTERS; FABRICATION 


27754 (INIS-BR-2661) Study of the F sup(+)sub(2) centers 
stabilization process in LiF:OH sup(-) crystals and spec 
troscopy of the OH sup(-) dissociation. Courrol, L.C. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 139p. (In Portuguese). Order Number DE91640142. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We studied the process of stabilization of the F sup(+) sub(2) 
centers in irradiated LiF:OH sup(-) single crystals. A consistent 
investigation of the wide number of defects produced by the radia- 
tion damage in the lattice allowed us to improve the experimental 
conditions to increase the final number of stabilized F sup(+) 
sub(2). It has been established the model for the F sup(+) sub(2):0 
sup(2-) formation in LiF:OH sup(-) irradiated based on a statistical 
distribution of the defects produced during the electron irradiation 
at 230K. These stabilized centers are formed during the thermal 
diffusion of the anionic vacancies in competition with the isolated F 
sup(+) sub(2) centers. A critical distance of thirteen lattice parame- 
ters determined for a vacancy suggested that the O sup(2-) -a 
dipole is the precursor entity for the F sup(+) sub(2):0 sup(2-) 
creation. A further increasing of the F sup(+) sub(2) stabilized con- 
centration was obtained after the e sup(-) - irradiation and the 
vacancy generation process by irradiating the samples at 77K with 
a small dose of gamma rays. The same net effect was seen after 
the e sup(-) - irradiation by keeping the samples at room tempera- 
ture for at least 6 months as a consequence of the thermal 
activated diffusion of the remaining O sup(2-) -a dipoles and reac- 
tion with F centers. The sub-products of the OH sup(-) dissociation 
induced by the high energy irradiation were identified by spectro- 
scopical analysis. A new defect was identified as a F sub(z) center 
containing a water molecule. Its luminescence properties and 
stability has been determined. Future investigations and some im- 
plications from the model has been discussed. (author). 


27755 (INIS-SU-257, pp. 79-80) Compression studies up to 
55 GPa on NaCl type compounds AnX: An=Np, Pu and X=Sb, 
Te. Dabos-Signon, S. (institut du Radium, 75 - Paris (France). Lab. 
Curie); Benedict, U.; Spirlet, J.C.; Pages, M. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides ’89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM TELLURIDES/crystal-phase transfor- 
mations; PLUTONIUM TELLURIDES/crystal-phase transformations; 
ANTIMONIDES; CHEMICAL BONDS; CRYSTAL LATTICES; F 
STATES; VERY HIGH PRESSURE 


27756 (INIS-SU-257, pp. 153-154) Structural, magnetic and 
transport properties of ternary U - (Cu, Ni, Pd) - (P, As) 
phases. Kaczorowski, D. (Polska Akademia Nauk, Wroclaw 
(Poland). Inst. Niskich Temperatur i Badan Strukturalnych); Troc, R. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 7 refs. URANIUM ARSENIDES/crystal lattices; URA- 
NIUM ARSENIDES/electric conductivity; URANIUM ARSENIDES/ 
magnetic susceptibility; URANIUM PHOSPHIDES/crystal _lat- 
tices; URANIUM PHOSPHIDES/electric conductivity; URANIUM 
PHOSPHIDES/magnetic susceptibility; CHEMICAL COMPOSI- 
TION; COPPER COMPOUNDS; CRYSTALS; FERROMAGNETIC 
MATERIALS; LOW TEMPERATURE; NICKEL PHOSPHIDES; PAL- 
LADIUM COMPOUNDS 


27757 (IS-M-669) Ac losses in type-ll superconductors. 
Clem, J.R. Ames Lab., IA (United States). [1991]. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-82. (CONF-9105147-1: Three-day __ international 
workshop on AC susceptibility, Coolfont, WV (United States), 20-22 
May 1991). Order Number DE91015201. Source: OSTI; NTIS; 
GPO Dep. 

This paper discusses the physics of ac losses in type-I! super- 
conductors and in  muttifilamentary superconducting-normal 
composite conductors. As an introduction, the ac eddy-current 
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losses in a homogeneous normal conducting cylindrical specimen 
subjected to an alternating applied magnetic field are briefly re- 
viewed. The ac losses in a superconducting cylindrical specimen 
next are discussed in detail, with emphasis on the losses in a 
specimen subjected to an alternating applied longitudinal magnetic 
field. In genera!, dissipation occurs via both flux-flow losses, which 
are analogous to eddy-current losses in the normal state, and hys- 
teretic losses, which arise from bulk and surface pinning as well as 
annihilation of vortices of the opposite sense. Tests are suggested 
by which the dominant loss mechanisms can be identified. Special 
considerations are noted for the case of the high- 
temperature superconductors. Finally, the losses in multifilamentary 
superconducting-normal composite conductors are discussed. 50 
refs., 19 figs., 2 tabs. 


27758 (IS-T-1534) Synthesis and characterization of re- 
duced tungsten sulfide cluster complexes. Zhang, Xiang. Ames 
Lab., IA (United States). 27 Jun 1991. 158p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE91014916. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Reduction of tungsten(IV) chloride with metals was studied in or- 
der to find a high-yield and convenient preparation of a-tungsten 
(Il) chloride. The reduction of tungsten(IV) chloride with iron metal 
proved to be the most convenient and reliable synthesis, with a 
good yield of 60%. The reactions between a-tungsten(Il) chloride 
and sodium hydrosulfide were investigated. Complete substitution 
of sulfide for chloride in WeClg** was achieved in the presence of 
sodium n-butoxide in pyridine solution. Single crystals were grown 
at elevated temperature (200°C) in pyridine, and the structure of 
WeSa(py)¢ was determined by single crystal x-ray techniques. The 
triethylphosphine (PEt) and tetrahydrothiophene (THT) complexes 
of WeSg were established by ligand displacement of pyridine in 
WeSa(py)s. Structures for both WgSeg(PEts)s. 1.44CH2Ciz and 
WeSs(THT)¢ were determined by single crystal x-ray diffraction. 
These molecular compiexes of the WeSz cluster were also charac- 
terized by infrared spectroscopy. 86 refs., 19 figs., 22 tabs. 


27759 (LA-UR-91-2443) Inconsistencies with the single im- 
purity Undersign model in photoelectron spectra of cerium 
heavy fermion compounds. Joyce, J.J. (Los Alamos National 
Lab., NM (United States)); Arko, A.J; Canfield, P.C.; Fisk, Z.; Bar- 
lett, R.J.; Smith, J.L.; Thompson, J.D.; Lawrence, J. Los Alamos 
National Lab., NM (United States). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-910706-3: 19. rare earth research conference 
(RERC-19), Lexington, KY (United States), 14-19 Jul 1991). Order 
Number DE91016239. Source: OSTI; NTIS; GPO Dep. 

We have re-examined the temperature-dependence of the va- 
lence band 4f features in Ce-based heavy fermions. We measured 
the phonon broadening of the Si-2p core levels in CeSi. by deter- 
mining the increase of the full width at half-maximum (FWHM) as a 
function of temperature. We discovered that all the temperature de- 
pendence is exactly accounted for, and there is none left over to 
attribute to any Kondo effects. We concluded that the feature of Er 
in Ce-based heavy fermions cannot be a Kondo resonance. 16 
refs., 3 figs. 


27760 (LBL-25796) National center for electron mi- 
croscopy. Hetherington, C.; O’Keefe, M.A.; Kilaas, R. Lawrence 
Berkeley Lab., CA (United States). Jan 1989. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-890215-6: 118. American Institute of 
Mechanical Engineers (AIME)-The Minerals, Metals, and Materials 
Society (TMS) annual meeting, Las Vegas, NV (United States), 27 
Feb - 3 mar 1989). Order Number DE91016268. Source: OSTI; 
NTIS; GPO Dep. 

TEM specimens of semiconductor materials, prepared by cleav- 
ing on well-defined planes, have clean, flat surfaces and the 
regular wedge shape means that the thickness is directly related to 
the distance from the edge of the specimen. The form of the high 
resolution image varies across a single micrograph as the thick- 
ness and exit-surface height (i.e. focus) change, in a known way, 
across the specimen. Experimental images of these specimens are 
thus already well characterized and can be used to test the accu- 
racy of simulated images under these conditions. This paper shows 





examples of experimental and simulated images and examines the 
success (or otherwise) of the matching for various computational 
procedures and model specimen parameters. 14 refs., 6 figs 


27761 (ORNL/Sub-87-SA681/1) Assessment of conducting 
polymer applications in power equipment technology. Schoch, 
K.F. Jr. (Westinghouse Electric Corp., Pittsburgh, PA (USA)): Ben- 
nett. A.l.; Burghardt, R.R.; Cookson, A.H.; Kennedy, W.N.; 
Oommen, T.V.; Saunders, H.E.; Smith, J.D.B.; Voshall, R.E.; Fort, 
E.M.; Robbins, B. Oak Ridge National Lab., TN (United States); 
Westinghouse Electric Corp., Pittsburgh. PA (United States). Sci- 
ence and Technology Center. May 1991. 135p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE91014954. Source: OSTI; NTIS; 
GPO Dep. 

This report describes for the first time the state-of-the-art in con- 
ducting polymer technology specifically relating to electric power 
apparatus for transmission, distribution and generation. Thirty-two 
new applications in power equipment are proposed and assessed. 
The areas of the proposed applications include solid dielectric ca- 
ble, oil-filled cable, capacitors, transformers, rotating machines, 
bushings, surge supressors, vacuum interrupters, gas-insulated 
equipment, and miscellaneous applications. The best applications 
will result in improved reliability and efficiency, design innovations, 
and simpler manufacturing procedures by taking advantage of the 
particular characteristics of conducting polymers. These character- 
istics include good control of conductivity over a range of 10-® to 
10° S/cm, compatibility with organic compounds, simple prepara- 
tion and development of anisotropic conductivity by polymer 
orientation. The proposed applications were evaluated according to 
technical impact, probability of success, economic impact, and time 
frame for implementation. The state-of-the-art of conducting poly- 
mers is also reviewed and areas requiring further research for 
these applications are discussed. Because of substantial recent 
progress is developing more practical conducting polymer materi- 
als, now is an excellent time to pursue the additional research 
needed. 37 refs., 16 figs., 15 tabs. 


27762 (ORNL/TM-11720) Interlaboratory comparison of 
tour heat flow meter apparatuses on planed polyisocyanurate 
boards toamed with CFC-11. Graves, R.S. (Oak Ridge National 
Lab., TN (USA)); McElroy, D.L.; Miller, R.G.; Yarbrough, D.W.; 
Zarr, R.R. Oak Ridge National Lab., TN (United States). Jun 1991. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91015269. Source: 
OSTI; NTIS; GPO Dep. 

This report describes an interlaboratory comparison of apparent 
thermal conductivity (k) results on planed polyisocyanurate (PIR) 
boards foamed with chlorofluorocarbon-11 (CFC-11). Sequential 
tests were conducted at 75°F (24°C) at four facilities on two rigid 
(PIR) boards, individually and as a pair, using four comparative 
heat flow meter apparatuses. The specimens were shipped from 
lab to lab, and testing yielded 15 k-values that have two standard 
deviation (2 a) value of 2.2% when described by: k(Btu-in./h-ft?-F) 
= 0/1365 + 1.15 x 10-4 t k(W/m-K) = 0.0197 + 1.66 x 10-5 t, 
where t is the elapsed time in days after planing of the boards. An 
increased 2 o value for board 2 may be associated with a larger 
variation in thickness. The 15 thermal conductance (C) values have 
a 2 o value of 3.2% when described by: C(Btu/H-h-2-°F) = 0.1069 
+ 1.20 x 10-* t. Thus, the 2 o (k-values) of the interlaboratory 
comparison is not reduced by comparing C values. 5 refs., 1 fig., 8 
tabs. 


27763 High expansion, lithium corrosion resistant sealing 
glasses. Brow, R.K.; Watkins, R.D. To Dept. of Energy. 21 Jan 
1988. USA Patent patent application 7-146,560. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91017142. Source: OSTI; NTIS; 
GPO Dep. 

Glass compositions containing CaO, Al2O3, B2O3, SrO and BaO 
in various combinations of mole % are provided. These composi- 
tions are capable of forming stable glass-to-metal seals with pin 
materials of 446 Stainless Steel and Alloy-52 rather than molybde- 
num, for use in harsh chemical environments, specifically in lithium 
batteries. 
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27764 Oriented silicon wafer latch accelerometer (110). Cia- 
rlo, D.R. To Dept. of Energy. 29 Sep 1988. USA Patent patent 
application 7-250.591. 20p. Sponsored by USDOE. Washington. 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017326. Source: OSTI: NTIS: GPO Dep. 

A method for etching a (110) silicon wafer to produce latching 
cantilever beams. which bend parallel to the surface of the wafer 
The resulting apparatus is also part of the invention. 6 figs. 


27765 Dense, finely grained composite materials. Dunmead. 
S.D.; Holt, J.B.; Kingman, D.D.: Munir. Z.A. To Dept. of Energy. 21 
Oct 1988. USA Patent patent application 7-260,757. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE91016978. Source: OSTI: 
NTIS; GPO Dep. 

Dense, finely grained composite materials comprising one or 
more ceramic phase or phase and one or more metallic and/or in- 
termetallic phase or phases are produced by combustion synthesis. 
Spherical ceramic grains are homogeneously dispersed within the 
matrix. Methods are provided, which include the step of applying 
mechanical pressure during or immediately after ignition, by which 
the microstructures in the resulting composites can be controllably 
selected. 10 figs. 


27766 Strong liquid-crystalline polymeric compositions. 
Dowell, F. To Dept. of Energy. 28 Nov 1988. USA Patent patent 
application 7-277,085. 64p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE91016855. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

Strong liquid-crystalline polymeric (LCP) compositions of matter. 
LCP backbones are combined with liquid crystalline (LC) side 
chains in a manner which maximizes molecular ordering through 
interdigitation of the side chains, thereby yielding materials which 
are predicted to have superior mechanical properties over existing 
LCPs. The theoretical design of LCPs having such characteristics 
includes consideration of the spacing distance between side chains 
along the backbone, the need for rigid sections in the backbone 
and in the side chains, the degree of polymerization, the length of 
the side chains, the regularity of the spacing of the side chains 
along the backbone, the interdigitation of side chains in sub- 
molecular strips, the packing of the side chains on one or two 
sides of the backbone to which they are attached, the symmetry of 
the side chains, the points of attachment of the side chains to the 
backbone, the flexibility and size of the chemical group connecting 
each side chain to the backbone, the effect of semiflexible sections 
in the backbone and side chains, and the choice of types of dipolar 
and/or hydrogen bounding forces in the backbones and the side 
chains for easy alignment. 16 refs., 4 tabs. 


27767 + Cermet materials prepared by combustion synthesis 
and metal infiltration. Holt, J.B.; Dunmead, S.D.; Halverson, D.C.; 
Landingham, R.L. To Dept. of Energy. 12 Dec 1988. USA Patent 
patent application 7-283,440. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91017140. Source: OSTI; NTIS; GPO Dep. 
Ceramic-metal composites (cermets) are made by a combination 
of self-propagating high temperature combustion synthesis and 
molten metal infiltration. Solid-gas, solid-solid and solid-liquid reac- 
tions of a powder compact produce a porous ceramic body which is 
infiltrated by molten metal to produce a composite body of higher 
density. AIN-Al and many other materials can be produced. 5 figs. 


27768 Method of passivating semiconductor surfaces. Wan- 
lass, M. To Dept. of Energy. 14 Dec 1988. USA Patent patent 
application 7-284,222. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. Order Num- 
ber DE91016859. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This invention is comprised of a method of passivating Group 3— 
5 or 2-6 semiconductor compound surfaces. The method includes 
selecting a passivating material having a lattice constant substan- 
tially mismatched to the lattice constant of the semiconductor 
compound. The passivating material is then grown as an ultrathin 
layer of passivating material on the surface of the Group 3-5 or 2—- 
6 semiconductor compound. The passivating material is grown to a 
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thickness sufficient to maintain a coherent interface between the ul- 
trathin passivating material and the semiconductor compound. In 
addition. a device formed from such method is also disclosed 


27769 Composite for superconducting metal oxide. Singh. 
Jitendra P.: Shi. Dongilu: Capone. D.W. II: Dusek. J.T. To Dept. of 
Energy. 23 Dec 1988. USA Patent patent application 7-289.287 
12p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91016861. Source: 
OSTI: NTIS: GPO Dep. 

A principal objective of the invention is to provide a new super- 
conducting composite which has a greatly improved ductility and 
fracture resistance to assist in the fabrication and processing of su- 
perconductors and to provide long service life. A principal objective 
of the present invention is to provide a composite superconductor 
comprising a continuous superconductor phase and a minor 
amount of silver present as a discontinuous phase. 


27770 Ceramic composite coating. Wicks. G.G. To Dept. of 
Energy. 5 Jan 1989. USA Patent patent application 7-293.846. 
15p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract ACOS9-76SRO00001. Order Number DE91016887. Source: 
OSTI; NTIS; GPO Dep. 

A thin, room-temperature-curing, ceramic composite for coating 
and patching metal substrates comprises a sol gel silica glass ma- 
trix filled with finely ground particles or fibers, preferably alumina. 
The sol gel glass is made by adding ethanol to water to form a first 
mixture, then separately adding ethanol to tetraethy! orthosilicate to 
form a second mixture. then slowly adding the first to the second 
mixture to make a third mixture, and making a slurry by adding the 
finely ground particles or fibers to the third mixture. The composite 
can be applied by spraying. brushing or trowelling. If applied to 
patch fine cracks, densification of the ceramic composite may be 
obtained to enhance sealing by applying heat during curing. 


27771 (PNL-SA-19316) Site isolation in vanadium phos- 
phorus oxide alkane oxidation. Thompson, M.R. (Pacific 
Northwest Lab., Richland, WA (USA)); Ebner, J.R. Pacific North- 
west Lab., Richland, WA (United States). Jun 1991. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-9104270-1: 3. European workshop on 
selective oxidation, Louvain-La-Neuve (Belgium), 8-10 Apr 1991). 
Order Number DE91014566. Source: OSTI; NTIS; GPO Dep. 

Single crystal X-ray diffraction studies of vanadyl pyrophosphate 
indicate that at least two polytypical structures exists for this active 
and selective alkane oxidation catalyst. The crystal structures of 
these materials differ with respect to the symmetry and direction of 
columns of vanadyl groups within the unit cell. Single crystals of 
vanady! pyrophosphate have been generated at extreme tempera- 
tures not often experienced by microcrystalline catalysts. The 
crystallography of the system suggests that other crystalline modifi- 
cations or disordered phases might also exist. Zeroth-order models 
of crystal surface termination of vanadyl pyrophosphate have been 
constructed which conceptually illustrate the ability of vanady! 
pyrophosphate to accommodate varying amounts of surface phos- 
phorus parallel to (1,0,0), (0,1,0) and (0,2,4). Pyrophosphate 
termination of surfaces parallel to (1,0,0) likely results in the isola- 
tion of clusters of reactive centers and limits overoxidation of the 
alkane substrate. 23 refs., 6 figs. 


27772 (SAND—90-2054C) Effects of trapped gases on 
ceramic-filled-glass composite densification. Ewsuk, K.G. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910755-1: International sym- 
posium on the science and technology of sintering, Vancouver 
(Canada), 24-27 Jul 1991). Order Number DE91015850. Source: 
OSTI; NTIS; GPO Dep. 

The effects of trapped gases within closed pores on ceramic- 
filled-glass (CFG) composite densification during final-stage, 
non-reactive, liquid-phase sintering (NLPS) have been assessed on 
the basis of how pore gas pressure affects the driving force for sin- 
tering. Gas pressure within close pores counteracts the (ideal) 
surface tension driving force for pore shrinkage, and decreases the 
driving force tor CFG composite densification. For a gas that can- 
not diffuse through the composite matrix, the pore gas pressure 
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increases with increasing density. and ultimately counterbalances 
the surface tension driving force for pore shrinkage. As a result. 
the rate of densification decreases with increasing density. and 
densification ultimately ceases at an end point density <100% the- 
oretical density (TD). The effect is appreciable for >1um radius 
pores. and becomes more pronounced with increasing pore size 
Trapped gases in <1um pores have a relatively insignificant effect 
on final-stage densification. 16 refs., 4 figs 


27773 (SAND—90-3106C) Rapid thermal annealing effects 
in In,Ga,_,As/GaAs strained-layer superlattices. Olsen, JA. 
(California Univ.. Santa Barbara. CA (United States). Dept. of Engi- 
neering Materials): Hu, E.L.: Myers, D.R.; Kiem, J.F.; Skumanich, 
A. Sandia National Labs.. Albuquerque. NM (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910406-33: 
Spring meeting of the Materials Research Society (MRS), Ana- 
heim. CA (United States), 29 Apr - 3 may 1991). Order Number 
DE91015901. Source: OSTI; NTIS; GPO Dep. 

The effect of repetitive rapid thermal annealing (RTA) at 800°C 
was investigated in the strained-layer superlattices (SLC's) 
In. oGa.gAs/GaAs (80A/80A) and In.3Ga.7As/GaAs (80A/80A) using 
photoluminescence (PL) and the highly sensitive absorption tech- 
nique photothermal deflection spectroscopy (PDS). The samples 
were repetitively annealed at 800°C for 15 second intervals up to a 
total time of 45 seconds. Between each anneal. PL spectra were 
taken at 1.4 K. PL measurements show initial red shifts and subse- 
quent blue shifts with increased annealing times. These shifts were 
accompanied by a decrease in the intensity of the PL peaks. PDS 
absorption data were measured at room temperature for the as- 
grown materials and for the 45 seconds RTA. The PDS data 
measured at room temperature for 0 and 45 seconds RTA were 
consistent with the PL data. The spectral shifts may indicate a 
competition between the effects of thermally driven strain relaxation 
and chemical interdiffusion. 5 refs., 6 figs. 


27774 (SAND-—90-7034) Effects of high-intensity solar 
radiation on carbon fibers. Kolb, G.J. (Sandia National Labs., Al- 
buquerque. NM (USA)); Shutt, J.D.; Freeman, G.B.; O’Neil, D.J. 
Sandia National Labs., Albuquerque, NM (United States); Georgia 
Tech Research Inst., Atlanta, GA (United States). Energy and Ma- 
terials Sciences Lab. Apr 1991. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE91015485. Source: OST; NTIS; GPO Dep. 

Very large thermal gradients have been developed in the areas 
of metals processing, and high-energy incoherent light is currently 
in use for rapid thermal annealing in the semiconductor processing 
industry. The combination of the large thermal gradient that is 
characteristic of the solar furnace, coupled with the wide spectral 
distribution of solar radiation was thought to lead to unique and 
useful modifications of materials. Thus, the objective of this project 
was to develop carbon fibers with improved oxidation resistance or 
novel properties through the use of the unique characteristics of 
concentrated solar energy. In the course of this project, a method 
and apparatus for continuous roll-to-roll exposure of carbon fibers 
(or other materials) to high-intensity solar radiation were devel- 
oped. As a result of this project it has been proven that the 
exposure to high-intensity solar radiation conducted in the Georgia 
Tech solar furnace is not a conventional graphitization heat treat- 
ment. However, it was not possible to conclude with statistical 
confidence as a result of the tests conducted here that solar expo- 
sure of carbon fibers affects oxidation resistance. 50 figs., 9 tabs. 


27775 (SAND—91-0177C) Electrophoretic dielectric coat- 
ings for magnetic switches. Harjes, H.C.; Mann, G.A.; Sharp, 
D.J. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910640-28: 8. 
IEEE pulsed power conference, San Diego, CA (United States), 
17-19 Jun 1991). Order Number DE91015337. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

In high magnetization rate magnetic switches, the insulation re- 
quirements are severe and in high average power applications the 
thermal management of core losses is a serious design issue. we 
have been investigating the possibility of using electrophoretic (EP) 
coating techniques to provide a viable alternative to dielectric films 





for insulation in such switches. The EP process is analogous to 
electroplating and as such offers advantages over other coating 
techniques including: excellent edge coverage, thicker coatings in 
areas of higher electric field stress, and the possibility of detecting 
and repairing any coating flaws or weak points in a secondary 
processing step. A continuous foil EP coating machine which is ca- 
pable of coating Metglas at a rate of several feet/minute with a 
2-24 ym thick methyl methacrylate coating has been constructed. 
In order to determine the dielectric strength of the coating in a 
wound geometry, capacitors have been wound with coated Metglas 
conductors and DC breakdown distributions have been obtained. 
Mean breakdown strengths in excess of 1 MV/cm have been ob- 
served. Experiments to demonstrate the effect of the second 
coating step on the breakdown distributions have also been con- 
ducted. In addition, the magnetic properties of small scale coated 
magnetic switch cores have been measured. Experiments have 
also been conducted on coated material at elevated temperatures. 
The results of these experiments will be presented. 6 refs., 6 figs. 


27776 (SAND-91-0186C) Mechanical property condition 
monitoring of cables exposed to long-term thermal and radia- 
tion aging: EPR results. Jacobus, M.J. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 9p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-910831-4: 15. biennial 
conference on reactor operating experience: international confer- 
ence on nuclear power plant operations, Bellevue, WA (United 
States), 11-14 Aug 1991). Order Number DE91015903. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories is conducting long-term aging re- 
search on representative samples of nuclear power plant Class 1E 
cables. This paper provides some results of mechanical measure- 
ments that were performed on ethylene propylene rubber (EPR) 
cables and cable materials aged at relatively mild, simultaneous 
thermal and radiation exposure conditions for periods of up to nine 
months. The mechanical measurements discussed include tensile 
strength, ultimate elongation, hardness, and compressive modulus. 
The modulus measurements were performed using an indenter 
developed at Franklin Research Center under Electric Power Re- 
search Institute (EPRI) sponsorship. 10 refs., 19 figs., 2 tabs. 


27777 (SAND-—91-0328) The cure of rigid polyurethane en- 
capsulating foam. Adolf, D.; Childress, C. Sandia National Labs., 
Albuquerque, NM (United States). May 1991. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016059. Source: OSTI; NTIS; 
GPO Dep. 

The disappearance of isocyanate groups in 20 lb/ft? rigid 
polyurethane encapsulating foam (44402-20) was monitored by 
FTIR spectroscopy leading to an activation energy of 4 kcal/mole. 
The disappearance of isocyanates can be due to either crosslink- 
ing reactions or gas production. Attempting to separate these two 
reaction paths, we measured the gel time and volume change dur- 
ing cure leading to activation energies of 5 and 6 kcal/mole for the 
crosslinking and foaming mechanisms respectively. 3 refs., 16 figs. 


27778 (SAND—91-0379C) lon-implantation induced crystal- 
lization of glass. Arnokd, G.W. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9106253—1: 1991 Dalian international 
conference on glass, Dalian (China), 18-20 Jun 1991). Order Num- 
ber DE91016121. Source: OSTI; NTIS; INIS; GPO Dep. 

Controlled crystallization of glass through ion-implantation tech- 
nology provides a means of altering near-surface physical 
properties, e.g., composition, hardness, reactivity, and refractive in- 
dex. These changes may be desirable from the standpoint of 
electro- optical device fabrication technology. We have achieved 
crystallization through ion-implantation and appropriate thermal 
annealing. Three approaches have been used: (1) catalyzed pre- 
cipitation of the crystalline phase on colloidal implanted metal (Au, 
Ag) in a lithia-alumina-silica (LAS) glass, (2) crystalline quartz 
growth on Li-implanted fused silica, and (3) crystallization of 
LizgOe2SiO2 glass by inertgas ion implantation. The processing 
methods and our understanding of the phenomenology are dis- 
cussed in detail. 16 refs., 16 figs. 
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27779 (SAND-91-0589C) Depth profiles for hydrogen- 
assisted thermal donor formation in silicon. Stein, H.J. (Sandia 
National Labs., Albuquerque, NM (USA)); Richards, P.M.; Hahn, S. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9107146-1: 16. international 
conference on defects in semiconductors, Bethlehem, PA (United 
States), 22-26 Jul 1991). Order Number DE91015719. Source: 
OSTI; NTIS; GPO Dep. 

Concentration and depth profiles for thermal donor formation in 
Si under hydrogen plasma exposure have been investigated by 
infrared, IR, absorption and spreading resistance probe, SEP mea- 
surements. Donors measured by SRP are shown to correlate with 
oxygen-related thermal donors, TD’s detected by IR. Hydrogen- 
independent precursor nuclei formation at the hydrogenation 
temperature, and continued hydrogen activity in TD formation after 
hydrogenation are inferred from effects of extended pre and post 
heating on TD concentrations and profiles. A model wherein diftus- 
ing hydrogen activates precursor sites is presented to explain 
concentrations and profiles for TD’s formed in a hydrogen plasma. 
7 rets., 6 figs. 


27780 (SAND—91-0652C) The mechanical response of 
woven Keviar fabric. Warren, W.E. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-911070—2: 22. midwestern mechanics conference, Rolla, 
MO (United States), 6-9 Oct 1991). Order Number DE91010581. 
Source: OSTI; NTIS; GPO Dep. 

Woven Kevlar fabrics exhibit a number of beneficial mechanical 
properties which include strength, flexibility, and relatively low den- 
sity. The desire to engineer or design Kevlar fabrics for specific 
applications has stimulated interest in the development of theoreti- 
cal models which relate their effective mechanical properties to 
specific aspects of the fabric morphology and microstructure. In 
this work the author provides a theoretical investigation of the large 
deformation elastic response of a plane woven Kevlar fabric and 
compares these theoretical results with experimental data obtained 
from uniaxially loaded Keviar fabrics. The theoretical analysis 
assumes the woven fabric to be a regular network of orthogonal in- 
terlaced yarns and the individual yarns are modeled as extensible 
elastica, thus coupling stretching and bending effects at the outset. 
This comparison of experiment with theory indicates that the defor- 
mation of woven fabric can be quite accurately predicted by 
modeling the individual yarns as extensible elastica. 2 refs., 1 fig. 


27781 (SAND-91-0910C) Silicon micromachining based on 
porous silicon formation. Kelly, M.J.; Guilinger, T.R.; Stevenson, 
J.O. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-911047-3: 180. 
meeting of the Electrochemical Society, Phoenix, AZ (United 
States), 13-18 Oct 1991). Order Number DE91013744. Source: 
OSTI; NTIS; GPO Dep. 

The mechanical strength of silicon, in combination with the 
sophisticated silicon wafer processing techniques developed to pro- 
duce silicon integrated circuits, makes it an ideal candidate for the 
development of a microelectromechanical device technology. We 
describe a new electrochemical processing technique based on 
porous silicon that can produce surface and buried insulators, con- 
ductors, and sacrificial layers required for sensor, micromotor, and 
membrane fabrication. 4 refs., 2 figs. 


27782 (SAND-91-1296C) Defect diffusion in ion implanted 
glasses. Arnold, G.W. (Sandia National Labs., Albuquerque, NM 
(United States)); Battaglin, G.; Boscolo-Boscoletto, A.; Caccavale, 
F.; De Marchi, G.; Mazzoldi, P.; Miotello, A. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910646—4: 6. conference on radiation effects 
in insulators, Weimar (Germany), 24-28 Jun 1991). Order Number 
DE91016119. Source: OSTI; NTIS; GPO Dep. 

lon implantation in glasses produces structure modifications at 
depths greater than those of the implanted ion range. Such a result 
is evidenced by means of leaching experiments, alkali element de- 
pletion, distribution of gaseous implanted species, etching rate as 
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function of depth. A systematic study with the aim to evidence a 
threshold in the nuclear deposited energy tor defect diffusion is 
presented. Fourier transform infrared spectroscopy measurements 
confirm the glass modifications at extended depths. 20 refs., 5 figs. 


27783 (SAND-91-1603C) Neutron damage equivalence in 
GaAs. Griffin, PJ. (Sandia National Labs., Albuquerque. NM 
(USA)); Kelly, J.G.; Luera, T.F.; Barry, A.L.; Lazo, M.S. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910751—14: IEEE annual inter- 
national nuclear and space radiation effects conference, San 
Diego, CA (United States), 15-19 Jul 1991). Order Number 
DE91015849. Source: OSTI; NTIS; INIS; GPO Dep. 

A 1-MeV neutron damage equivalence methodology and damage 
function have been developed for GaAs based on a recoil-energy 
dependent damage efficiency and the displacement kerma. This 
method, developed using life-time degradation in GaAs LEDs in a 
variety of neutron spectra, is also shown to be applicable to carrier 
removal. A validated methodology, such as this, is required to en- 
sure and evaluate simulation fidelity in the neutron testing of GaAs 
semiconductors. 28 refs., 5 figs., 2 tabs. 


27784 (SAND-91-1728C) New high-T-benchmarks for or- 
ganic and fullerene superconductors. Williams, J.M. (Argonne 
National Lab., IL (United States)); Wang, H.H.; Carlson, K.D.; Kini, 
A.M.; Geiser, U.; Schultz, A.J.; Kwok, W.K.; Welp, U.; Crabtree, 
G.W.; Fleshler, S.; Whangbo, M.H.; Schirber, J.E. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC04- 
7EDPO00789 ;W-31109-ENG-38 ;FG05-86ER45259. Contract STC 
8809854. (CONF-910736—7: International conference on materials 
and mechanisms of superconductivity, Kanazawa (Japan), 22-26 
Jul 1991). Order Number DE91016406. Source: OSTI; NTIS; GPO 
Dep. 

Superconductivity in the  highest-T,radical-cation —[x- 
(ET)2Cu[N(CN)2JX, X=Br (T-=11.6K), X=Cl (T-=12.8 K, 0.3 kbar)] 
and radical-anion [KxCgo(T-=18.0 K), RbxCgo (Te=28.6 K)] organic 
superconductors is discussed. 21 refs., 5 figs. 


27785 (SERI/TP-214-4394) Structure of amorphous silicon 
and germanium alloy films: Annual subcontract report, 15 
January 1990-14 January 1991. Norberg, R.E. (Washington 
Univ., St. Louis, MO (USA)); Fedders, P.A. Solar Energy Research 
Inst., Golden, CO (United States); Washington Univ., St. Louis, MO 
(United States). Jul 1991. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE91002191. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the research is to improve the under- 
standing at the microscopic level of amorphous silicon and 
germanium film structures deposited under various methods. The 
work is to correlate and theoretically analyze, nuclear magnetic 
resonance, NMR, ESR, electron spin resonance, and other mea- 
surements. The alloys of concern include those obtained by adding 
dopants to hydrogenated silicon and germanium. The work has 
been directed to continue deuteron magnetic resonance DMR stud- 
les and to pay particulate attention to those structural features 
which may correlate with the photoelectronic properties of the ma- 
terial. The 1990 (DMR) accomplishments have included correlation 
of inhomogeneous nuclear spin relaxation with photovoltaic quality. 
In a second project, a structural rearrangement of atoms has been 
demonstrated to be associated with the light-induced metastability 
in a-Si:D, H films. A third approach has employed proton-deuteron 
coupled spin dynamics to examine hydrogen and deuterium 
motions in quality films of a-Si:H; a-Si:P,H; and a-Si:D,H. The B- P- 
doped films show a significantly enhanced hydrogen mobility above 
200 K. We also have performed a number of detailed calculations 
on the effects coordination and strain on the deep electronic states 
rising from B and P dopants in a-Si as well as the band tail states 
in the gap of a-Si arising from strained bonds. This work gives .a 
rather complete picture of the effects on the gap states of strain 
and dopants in the absence of H and for a given configuration of 
the a-Si network. We conclude that the methods that we have de- 
veloped over the past three years are capable of describing many 
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of the effects of strained bonds, especially their effect on dopants. 
25 refs., 11 figs., 3 tabs. 


27786 (UCRL-JC—105474) Thermal-mechanical and 
physical-chemical properties of phosphate laser glasses. El- 
der, M.L. (Lawrence Livermore National Lab., CA (United States)); 
Campbell, J.H.; Payne, S.A.; Wilke, G.D.; Hayden, Y.T. Lawrence 
Livermore National Lab., CA (United States). 12 Jul 1991. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910430—-18: 93. annual meeting 
and exposition of the American Ceramic Society (ACerS), Cincin- 
nati, OH (United States), 28 Apr - 2 may 1991). Order Number 
DE91016604. Source: OSTI; NTIS; GPO Dep. 

A compositional study of the effects of various network formers 
on the physical properties of phosphate laser glasses used in fu- 
sion research lasers is reported. The network formers include 
P20s, AloO3, SiO. and B20, and most glass compositions are 
metaphosphates or near-ultraphosphates. We have chosen 
Schott’s commercial LG-750 laser glass as a reference composi- 
tion. The results show that laser glasses having improved physical 
properties compared to LG-750 can be prepared by decreasing the 
Al2O3 and increasing the P2Os content. Figures-of-merit are used 
to characterize the relative improvements of the various glasses 
studied. 17 refs., 11 figs. 


27787 (UCRL-JC—105835) Influence of diamond turning 
and surface cleaning processes on the degradation of KDP 
crystal surfaces. Kozlowski, M.R.; Thomas, |.; Edwards, G.; Stan- 
ion, K.; Fuchs, B. Lawrence Livermore National Lab., CA (United 
States). 24 Jun 1991. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9107115-7: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE91015300. Source: OSTI; NTIS; GPO Dep. 

One factor influencing the efficiency of KDP (potassium dihydro- 
gen phosphate) frequency conversion arrays on the Nova laser 
system at LLNL has been environmental degradation, or “fogging”, 
of the crystal surfaces. Decreases in array transmission by as 
much as 20% have been attributed to crystal fogging. The surfaces 
of the 27-cm square Nova array crystals are prepared by a wet 
diamond-turning process. The rate of surface fogging has been as- 
sociated with several parameters of the diamond turning and 
subsequent cleaning processes. High humidity during diamond 
turning, storage, and use on the laser tends to accelerate the 
fogging. We suspect that some of the additives present in the dia- 
mond turning oil increase the fogging rate and have found a 
machining oil which minimizes this surface degradation. Efficient 
removal of the machining oils from the crystal surface also mini- 
mizes the fogging problem. Care must be taken to use cleaning 
solvents which do not cause additional surface degradation. The 
fogging rate is sensitive to the crystallographic orientation of the 
material as well as to surface roughness related to the diamond 
turning process. Accelerated fogging at diamond turning artifacts 
may increase crystal surface roughness causing increased beam 
modulation and scattering losses. 5 refs. 5 figs. 


27788 (UCRL-JC—106370) Laser ablation mechanisms and 
optical surface damage. Chase, L.L.; Hamza, A.V.; Lee, H.W.H. 
Lawrence Livermore National Lab., CA (United States). May 1991. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9104192-14: HASRD workshop 
on laser ablation: mechanisms and application, Oak Ridge, TN 
(United States), 8-10 Apr 1991). Order Number DE91016928. 
Source: OSTI; NTIS; GPO Dep. 

Laser ablation usually accompanies optical surface damage to 
bare surfaces and coatings. Investigations of optical damage 
mechanisms by observation of ablation processes at laser fluences 
very close to the optical damage threshold are described. Several 
promising surface characterization methods for investigating dam- 
age mechanisms are also described. The possible role of laser 
ablation in initiating or promoting optical surface damage is dis- 
cussed. 9 refs., 7 figs. 


27789 (UCRL-JC—106546) Uniaxial stress study of the 
quantum transitions in a strained layer (001) Ino >Gap gAs/ 
GaAs single quantum well. Qiang, H. (City Coll., New York, NY 





(USA). Dept. of Physics); Pollak. F.H.: Mailhiot, C.: Pettit, G.D 
Woodall, J.M. Lawrence Livermore National Lab., CA (United 
States). May 1991. 12p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9107135— 
1: 5. international conterence on modulated semiconductor 
structures. Nara (Japan). 8-12 Jul 1991). Order Number 
DE91014990. Source: OSTI; NTIS: GPO Dep 

Uniaxial stress (T) has proven to be a powerful tool for the study 
of the electronic states of semiconductors [1]. However. in spite of 
its utility little work has been done on the effects of external strain 
on the properties of semiconductor microstructures. We have stud- 
ied the effects of large, external uniaxial stress (T) along [100] and 
[110] on the optical properties of a _ strained layer (001) 
Ino. 2Gao. gAs/GaAS single quantum well. Because of the large 
stresses employed the observed energy shifts exhibit a non-linear 
behavior due to the stress-induced coupling with the spin-orbit split 
band. For T; [110] the piezoelectric coupling produces an electric 
field along [001] which has a significant effect on both the energies 
and intensities of the various intersubband transitions. 7 refs., 3 
figs. 


27790 (UNB-FIS—04/90) Quantum wire spectroscopy and 
epitaxial growth velocities in InGaAs-inP heterostructures. 
Worlock, J.M.; Peeters, F.M.; Cox, H.M.; Morais, P.C. Brasilia 
Univ., DF (Brazil). Dept. de Fisica. Jun 1990. 11p. Order Number 
DE91642061. Source: OSTI; NTIS (US Sales Only); INIS. 

We study excitons bound to quantum wires of InGaAs embedded 
in an InP matrix, where the wires vary from 2.93A angstrom to 
a.1172A angstrom (one to four monolayers) thick and from 25A 
angstrom to 250A angstrom wide. We combine spectroscopic data 
from measurements of photoluminescence with variational calcula- 
tions of the binding energies of excitons to the wires to deduce the 
wire widths and thickness. The widths are then related to the 
growth times to deduce lateral growth velocities in the vapor levita- 
tion epitaxial technique. Monolayer growth rates, at ~ 80A 
angstronvsec, are significantly faster than growth rates for the mul- 
tilayer wires. (author). 
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27791 (AECL-9562) Mass transport: Precipitation coupling 
in finite systems. Garisto, N.; Garisto, F. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. 1988. 37p. Order Number DE91642764. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Solubility-limited dissolution models are often used to determine 
solid dissolution rates. In these models, the solid solubility, which is 
usually assumed to be constant, limits the rate of solid dissolution. 
However, spatial inhomogeneities, such as temperature gradients, 
can lead to solubility gradients and, hence, can cause precipitation 
downstream from the dissolving solid surface. Such precipitation is 
known to enhance the solid dissolution rate. In this report we 
investigate analytically the effect of precipitation on the solid disso- 
lution rate using mass-transport models in finite one-dimensional 
and spherical geometries. Explicit expressions are presented for 
the solid dissolution rate as a function of the system parameters 
both in the absence and in the presence of precipitation. The as- 
ymptotic (t -> oo) behaviour of the solid dissolution rate in finite 
systems is also presented and compared to the corresponding 
semi-infinite cases. For finite system geometries, the enhancement 
of the dissolution rate due to precipitation (i.e., the enhancement 
factor) increases with time for intermediate times but approaches a 
constant value in the t -> oo limit. For a semi-infinite one- 
dimensional geometry, however, the enhancement factor continues 
to increase with time if the convective velocity is zero. 


27792 (DOE/ER—0144/9) Summaries of FY 1991 research in 
the chemical sciences. USDOE Office of Energy Research, 
Washington, DC (United States). Chemical Sciences Div.; USDOE 
Office of Scientific and Technical Information, Oak Ridge, TN 
(United States). Aug 1991. 137p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE91011221. Source: 
OSTI; NTIS; GPO Dep. 
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These summaries provide the scientific and technica! public. as 
well as the legislative and executive branches of the Government. 
information. either generally or in some depth. about the Chemical 
Sciences program. Areas of research supported are indicated in 
the section headings, the “Selected Topics of General Interest” list 
and the summaries themselves. Energy technologies that may be 
advanced by use of the basic knowledge generated in this program 
are included in the “Selected Topics of General Interest” list and 
are often referenced in the summaries. 


27793 (INIS-SU-—254) 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii: AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990 134p. 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers in scope for the data base are processed sep- 
arately. (DLC) 


27794 (LA-12143-PR) Isotope and Nuclear Chemistry Divi- 
sion annual report, FY 1990, October 1, 1989-September 30, 
1990. Heiken, J.; Minahan, M. (eds.). Los Alamos National Lab., 
NM (United States). Jun 1991. 127p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE91015574. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes some of the major research and develop- 
ment programs of the Isotope and Nuclear Chemistry Division 
during FY 1990. The report includes articles on weapons chem- 
istry, environmental chemistry, actinide and transition metal 
chemistry, geochemistry, nuclear structure and reactions, biochem- 
istry and nuclear medicine, materials chemistry, and INC Division 
facilities and laboratories. 
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Refer also to citation(s) 25646, 25647, 25653, 25820, 25821, 
25822, 25828, 25870, 25899, 25900, 25901, 25902, 25903, 25904, 
25905, 25906, 25907, 25908, 25909, 25910, 25911, 25912, 25913, 
25914, 25970, 26154, 26500, 27521, 27729, 27863, 28323, 28415, 
28429, 28434, 28435, 28440, 28464, 28500, 28505, 28506, 28507, 
28508, 28512, 28532, 28566, 28574, 29072 


27795 (ANUCP-72245) Laser desorption/postionization 
mass spectrometry of polymer additives by TOF analysis. 
Hunt, J.E.; Lykke, K.R.; Pellin, MJ. Argonne National Lab., IL 
(United States). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9105181-33: American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (United States), 19-24 May 1991). Order 
Number DE91015253. Source: OSTI; NTIS; GPO Dep. 

Short communication. PPOLYMERS/additives; POLYMERS; 
ADDITIVES; TIME-OF-FLIGHT MASS SPECTROMETERS; 
NEODYMIUM LASERS; DESORPTION; EXCIMER LASERS; PHO- 
TOIONIZATION 


27796 (BARC—1518) Plutcnium estimation in the process 
solutions and oxide dissolved audit samplers by potentiometry 
using memo titrator. Kumaraguru, K. (Bhabha Atomic Research 
Centre, Bombay (india). Fuel Reprocessing Div.); Shukla, Y.D.; Vi- 
jayan, K.; Ramamoorthy, N.; Jambunathan, U.; Kapoor, S.C. 
Bhabha Atomic Research Centre, Bombay (India). 1990. 12p. Order 
Number DE91637645. Source: OSTI; NTIS (US Sales Only); INIS. 

Potentiometric method is empioyed by using memotitrator cou- 
pled with combined electrode for the estimation of plutonium. The 
estimations are carried out on the process samples and the acid 
dissolved samples for auditing, in the concentration range of 5 g/l 
to 20 g/l. The chemical procedure is: (i)oxidising plutonium to 
higher oxidation state by silver oxide, (ii)reducing the same by 
adding excess ferrous, and (iii)titrating potassium dichromate 
against the unreacted ferrous. The plutonium content is computed 
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from ferrous consumed in the reaction. The average percentage er- 
ror of the method is +/-0.27. The values obtained are in close 
agreement with those obtained by coulometry. (author) 


27797 (BNL-46378) Chemical characterization of aerosol 
particles by Raman spectroscopy. Tang. I|.N.: Fung, K.H 
Brookhaven National Lab.. Upton. NY (United States). Jun 1991. 
5p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910742-1: 7. international 
conference on surfaces and colloids, Compiegne (France), 7-12 Jul 
1991). Order Number DE91015836. Source: OSTI: NTIS; GPO 
Dep. 

Microparticles play a very important role in areas of atmospheric 
chemistry, combustion, interfacial science and others. Of particular 
importance is a knowledge of the chemical composition of these 
airborne particles. Until recently, much of the chemical information 
could only be obtained by analyzing sufficient quantities of particles 
collected on some substrate surfaces. In this paper, some of our 
work on chemical characterization of single particles by Raman 
spectroscopy is described. 7 refs., 6 figs., 2 tabs. 


27798 (CBPF-NF-013/89) Analytical study on spherules 
from Toungouska explosion site. Jehanno, C. (Centre Nacional 
de la Recherche Scientifique, Gif-sur-Yvette (France). Centre des 
Faibles Radioactivites); Robin, E.: Rocchia, R.; Boclet, D.; Danon, 
J. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, 
RJ (Brazil). 1989. 14p. (In French). Order Number DE91641954. 
Source: OST; NTIS (US Sales Only); INIS. 

Eighty years after the event, the Tunguska explosion of june 
1908, has not found a satisfactory explanation. The cosmic bolide, 
supposed responsible for the event, has not yet been identified but 
numerous magnetic spherules have been recovered in the vicinity 
of the explosion site. Eighty spherules have been studied and com- 
pared with the Fe-Ni spherules from the steady micrometeoroid 
flux. Ninety percents of them cannot be identified with any known 
micrometeoroid families; their low average iridium content rather 
suggests a terrestrial origin. Five other spherules are obviously Fe- 
Ni spherules of the steady micrometeoroid rain and, thus, are 
unrelated the Tunguska event. Only three of the 80 spherules, con- 
sisting of a single iron oxide phase, could have been produced by 
the event. (author). 


27799 (CBPF-NF-015/90) Measurement of fission yields 
using target materials in contact with solid state track detec- 
tors. Tavares, O.A.P. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1990. 24p. Order Number 
DE91641955. Source: OSTI; NTIS (US Sales Only); INIS. 

A method to evaluate fission yields in experiments of induced 
and spontaneous fission which use fissionable target materials in 
the configuration of contact with dielectric track detectors has been 
developed. The effect of energy absorption of the fission fragments 
by the target sample, and the optical resolution power for observa- 
tion of etched fission tracks are taken into account in deducing the 
total efficiency factors resulting from the use of targets of different 
thicknesses. With this method, the conditions to give the maximum 
observable density of etched tracks can be obtained, which is im- 
portant to experiments of low fission yields. A number of useful 
formulae applicable to mica and plastic track detectors for 
evaluation of fission yields are reported. The method has been suc- 
cessfully applied to recent photofission experiments of low fission 
yields, and it can also be useful in the study of other fission cases 
as well as in applications to fission-related problems. (author). 


27800 (CONF-9109212-1) New directions in thermal analy- 
sis. Wunderlich, B. (Tennessee Univ., Knoxville, TN (USA). Dept. 
of Chemistry). Oak Ridge National Lab., TN (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC05-840R21400. Grant DMR8818412. 
From North American Thermal Analysis Society (NATAS) meeting; 
Minneapolis, MN (United States); 23 Sep 1991. Order Number 
DE91015640. Source: OSTI; NTIS; GPO Dep. 

Thermal analysis has been stagnant for the last few years, per- 
haps with the exception of computer and software developments. 
Some more radically new ideas tested in our ATHAS laboratory 
are: 1. Neural Net Routines for the extrapolation of heat capacities 
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beyond the limits of measurements and for the inversion of heat 
capacities into approximate vibrational spectra. 2. Single Run Heat 
Capacity instrumentation using double difference measurements. 3. 
The Analysis for Mesophases and Rigid Amorphous Fractions in 
polymeric materials which are of importance for high-tech compos- 
ites. 4. The complete Molecular Dynamics Simulation of the motion 
in polymer crystals to such a precision that heat capacities, and 
later possibly also heats of transition, can be derived. Thermal 
analysis will certainly become even more important in the 21st cen- 
tury. 29 refs 


27801 (DOE/ER/13931-T1) Studies of multifrequency 
phase-resolved fluorescence spectroscopy for spectral finger- 
printing: Progress report, July 1, 1988-December 31, 1991. 
McGown, L.B. Duke Univ., Durham, NC (United States). Dept. of 
Chemistry. [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER13931. Order Number 
DE91016484. Source: OSTI; NTIS: GPO Dep. 

The following provides a summary of the important accomplish- 
ments of this project period. The research accomplishments can be 
divided into several areas, all joined by the common project theme 
of spectral characterization of complex samples. Specific areas in- 
clude fundamental studies of fluorescence lifetime resolution 
through the use of simple, multicomponent systems (real and simu- 
lated), data analysis techniques for the multidimensional data 
formats generated in these experiments, studies of complex sam- 
ples, exploration of organized bile salt media to create uniform 
microenvironments for solubilized molecules in complex samples, 
and studies of a new technique introduced during this project pe- 
riod for combining fluorescence lifetime resolution and circular 
dichroism, in order to study binding microenvironments in complex 
samples. 


27802 (DOE/ER/45163-26) X-ray and +-ray spectroscopy of 
solids under pressure: Annual technical progress report, Oc 
tober 1990-October 1991. Ingalls, R.L. Washington Univ., Seattle, 
WA (United States). Dept. of Physics. 30 Jun 1991. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
84ER45163. Order Number DE91016948. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes studies of various materials at high pres- 
sures by means of x-ray and -+-ray absorption spectroscopy. It is to 
be recalled that pressure is a fundamental thermodynamic variable. 
In particular it enables one to control the state of the material, such 
as liquid or solid, insulating or conducting, para- or ferromagnetic, 
etc. We have developed high pressure techniques which are suit- 
able for use with XAFS (X-ray Absorption Fine Structure) studies 
utilizing synchrotron radiation such as the Stanford Synchrotron 
Radiation Laboratory (SSRL). Under the present Grant, we are 
continuing such work as well as extending studies involving the 
Mossbauer effect. During the current report period, the eighth 
month in which this report is written, we have received no beam 
time at SSRL. In two weeks from now, however, we shall be at 
SSRL running for a whole week, taking advantage of the new in- 
jector. The latter is expected to finally make it possible for us to 
achieve three or four runs per year, in contrast to recent years 
where the rate was less than one per year. 


27803 (DOE/ER/45416-1) Synchrotron studies of narrow 
band materials: Progress report, July 1, 1990—June 30, 1991. 
Michigan Univ., Ann Arbor, Mi (United States). [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER45416. Order Number DE91014826. Source: OSTI; 
NTIS; INIS; GPO Dep. 

At the time of writing this report, we have had 3 weeks of beam- 
time on the Ames/Montana beamline at the Wisconsin Synchrotron 
Radiation Center (SRC), working with Cliff Olson. This run was 
devoted to a mix of high temperature superconductors, heavy- 
Fermion and related uranium materials, and some heavy Fermion 
and other rare earth materials. The high T-materials are very diffi- 
cult because only a small fraction of samples yield high quality 
photoemission spectra, even if they have good bulk superconduct- 
ing properties, as is the case for our samples. 


27804 (EUR-12784) Characterization of humic acids, the 
Riso contribution to the Coco-club activities. Carlsen, L. (Riso 





National Lab. Roskilde (DK)). Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. 25p. Contract No 
Fl1W/0066-DK. Source: OSTI; NTIS (US Sales Only). 

Within the framework of the CEC project Mirage 2/Coco Club, a 
series of humic acids has been characterized by moisture content, 
ash content, metal content, functional group content and complex- 
ional behaviour towards europium ions. 


27805 (EUR-12890) Non-destructive assay of radioactive 
waste. Eid, C. (Commission of the European Communities, Brus- 
sels (BE)); Bernard, P. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. 327p. (CONF-891197—: Topical 
meeting on non-destructive assay of radioactive waste, Cadarache 
(France), 20-22 Nov 1989). Source: OSTI; NTIS (US Sales Only). 

The nuclear fuel cycle generates a large variety of waste con- 
taining Pu. After treatment and conditioning the final destination of 
this waste is either to be disposed by shallow land burial or in un- 
derground geological repositories. The method of disposal is 
determined by the quantity of Pu contained in the waste to be dis- 
posed of. For this reason and taking into account the rigorous 
requirements of the safety authorities concerning the protection of 
people and the environment, it is most important to determine ac- 
curately the Pu contents in the waste. Separate abstracts were 
prepared for 28 papers in this book. 


27806 (EUR-12890, pp. 16-25) Development of active neu- 
tron interrogation techniques at Harwell. Armitage, B.H. 
(UKAEA Harwell Lab. (UK)); Chard, P.M.J.; Packer, T.W.; Swin- 
hoe, M.T.; Syme, D.B. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-891197—: Topical meet- 
ing on non-destructive assay of radioactive waste, Cadarache 
(France), 20-22 Nov 1989). In Non-Destructive assay of Radioac- 
tive Waste. 327p. Order Number DE91502425. Source: OST]; 
NTIS (US Sales Only). 

Active neutron interrogation techniques capable of measuring the 
fissile content of a range of waste drum sizes and contents have 
been developed at Harwell. This paper describes measurements 
which have been made to investigate the behaviour of these assay 
systems for the difficult case of concreted waste in a heteroge- 
neous matrix. The drums have been measured using a Cf shuffler 
and a differential die-away system, with supporting information ob- 
tained from a segmented gamma-scanner. Good correspondence 
has been observed between the two different neutron interrogation 
techniques. It was concluded that the measurement of highly het- 
erogeneous wastes is likely to be more effective if calibration can 
be undertaken with representative artificial matrices. Further mea- 
surement and analysis remains to be undertaken. 


27807 (EUR-12890, pp. 26-34) Monitoring a liquid waste 
stream with a delayec-neutron instrument. Rinard, P.M. (Los 
Alamos National Lab., NM (US)); Van Lyssel, T.; Kroncke, K.E.; 
Schneider, C.M.; Bourret, S.C. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. (CONF-891197-: 
Topical meeting on non-destructive assay of radioactive waste, 
Cadarache (France), 20-22 Nov 1989). In Non-Destructive assay of 
Radioactive Waste. 327p. Order Number DE91502425. Source: 
OSTI; NTIS (US Sales Only). 

A flowing raffinate stream is to be continuously assayed by a 
delayed-neutron instrument to detect concentrations of *°5U that 
could cause a criticality problem in a holding tank. The instrument 
is to assay a concentration of 0.034 (g?35U)/L in 100 s with a pre- 
cision of 10% 1 o and to operate unattended for a few months at a 
time, so it can detect and adjust for changes in the neutron back- 
ground, the flow rate, and for electronic drifts and malfunctions. In 
laboratory tests with conditions slightly different from what may be 
found in the plant, repeated assays on a solution with 0.034 (g 
235\)/L flowing at 80 L/h through the 2-L assay tank had relative 
precisions of 9-11%. 


27808 (EUR-12890, pp. 37-42) Study of a passive neutron 
system for the determination of Pu in 220 | waste barrels. Car- 
chon, R. (Centre d'Etude de |I’Energie Nucleaire, Mo! (BE)); De 
Baere, P. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (CONF-891197-: Topical meeting on non- 
destructive assay of radioactive waste, Cadarache (France), 20-22 
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Nov 1989). In Non-Destructive assay of Radioactive Waste. 327p. 
Order Number DE91502425. Source: OSTI; NTIS (US Sales Only). 

A study has been made of a passive neutron system for the de- 
termination of the plutonium content in 220 | waste barrels. A 
hexagonal cavity for 28 | drums was adapted for 220 | drums and a 
variable dead-time electronics system was used for counting. Opti- 
mum shielding was studied such as to obtain the lowest 
background possible. Two different matrices were studied: a hydro- 
geneous organic matrix and an ash matrix with a density of 0.40 g/ 
cm. Calibration curves have been established, using PuO, sam- 
ples up to 5 g. 


27809 (EUR-12890, pp. 210-216) Elaboration and charac- 
terisation of plutonium waste reference materials. Perolat, J.P. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(FR)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (CONF-891197—: Topical meeting on non- 
destructive assay of radioactive waste, Cadarache (France), 20-22 
Nov 1989). In Non-Destructive assay of Radioactive Waste. 327p. 
Order Number DE91502425. Source: OSTI; NTIS (US Sales Only). 

The Analysis Methods Establishment Commission (CETAMA) 
has set up a program for the elaboration and characterisation of 
plutonium waste reference materials. The object of this program is 
to give laboratories the possibility to test and calibrate apparatus 
used in non-destructive methods for the analysis of plutonium 
waste. The different parameters of this program are presented: - 
characterisation of plutonium, - type and number of containers, - 
plutonium distribution inside the different containers, - description 
of the matrix. 


27810 (EUR-—12890, pp. 270-281) Operational experience of 
NDA techniques at Dounreay in solid waste measurement 
from reprocessing 13t FBR fuel. Bremner, W.B. (UKAEA Doun- 
reay Nuclear Power Development Establishment (UK)); Adaway, 
D.W. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (CONF-891197—: Topical meeting on non- 
destructive assay of radioactive waste, Cadarache (France), 20-22 
Nov 1989). In Non-Destructive assay of Radioactive Waste. 327p. 
Order Number DE91502425. Source: OSTI; NTIS (US Sales Only). 
An integrated solid waste measurement system has been in op- 
eration at Dounreay since 1978. In most cases the systems were 
purpose-designed for the particular waste stream. One of the priori- 
ties of the integrated system is to route waste to the appropriate 
storage facility and achieve the most economic use of engineered 
storage capacity. The integrated system as a whole is discussed. 
The design and operation of a Californium Shuffler is described 
which is used to assay head-end waste. A new design of Shuffler 
is outlined which has been installed in a PIE facility. An integrated 
subsystem consisting of a segmented gamma scanner and passive 
neutron counters is described along with a computerised data 
storage approach. These systems are mainly used to assay inter- 
mediate level waste and low level waste arising from laboratories. 
The use of mobile slab counters is finding increasing application in 
non-standard waste streams, and streams where a dedicated 
counter cannot be justified economically. The application of mathe- 
matical modelling techniques to improving the understanding of 
counter response in the Californium Shuffler, passive neutron 
counters, and the segmented gamma scanner is discussed. 


27811 (EUR-12890, pp. 282-298) Fully automated labore- 
tory for the assay of plutonium in wastes and recoverable 
scraps. Guiberteau, P. (CEA Centre d’Etudes de Valduc, 21 - Is- 
sur-Tille (FR)); Michaut, F.; Bergey, C.; Debruyne, T. Commission 
of the European Communities, Luxembourg (Luxembourg). 1990. 
(CONF-891197—: Topical meeting on non-destructive assay of 
radioactive waste, Cadarache (France), 20-22 Nov 1989). In Non- 
Destructive assay of Radioactive Waste. 327p. Order Number 
DE91502425. Source: OSTI; NTIS (US Sales Only). 

To determine the plutonium content of wastes and recoverable 
scraps in intermediate size containers (ten liters) an automated 
laboratory has been carried out. Two passive methods of measure- 
ment are used. Gamma ray spectrometry allows plutonium isotopic 
analysis, americium determination and plutonium assay in wastes 
and poor scraps. Calorimetry is used for accurate (+- 3%) plutonium 
determination in rich scraps. A full automation was realized with a 
barcode management and a supply robot to feed the eight assay 
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set-ups. The laboratory works on a 24 hours per day and 365 days 
per year basis and has a capacity of 8,000 assays per year. 


27812 (EUR-12890, pp. 299-310) Nondestructive determi- 
nation of residual fuel on leached hulls and dissolver sludges 
from LWR fuel reprocessing. Wuerz, H. (Nuclear Research Cen- 
tre Karlsruhe (DE)); Wagner, K.; Becker, H.J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
891197-: Topical meeting on non-destructive assay of radioactive 
waste, Cadarache (France), 20-22 Nov 1989). In Non-Destructive 
assay of Radioactive Waste. 327p. Order Number DE91502425. 
Source: OSTI; NTIS (US Sales Only). 

In reprocessing plants leached hulls and dissolver sludges repre- 
sent rather important intermediate level a-waste streams. A control 
of the Pu content of these waste streams is desirable. The nonde- 
structive assay method to be preferred would be passive neutron 
counting. However, before any decision on passive neutron moni- 
toring becomes possible, a characterization of hulls and sludges in 
terms of Pu content and neutron emission is necessary. For the di- 
rect determination of Plutonium on hulls and in sludges, as coming 
from reprocessing, an active neutron measurement is required. A 
simple, and sufficiently sensitive active neutron method which can 
easily be installed uses a stationary *°° Cf neutron source. This 
method was used for the characterization of hulls and sludges in 
terms of Plutonium content and total neutron emission in the Karl- 
sruhe reprocessing plant WAK. 


27813 (IAEA-AL—039) International Atomic Energy Agency 
consultants’ meeting on Analytical Quality Control Services, 
Vienna, 17-19 September 1990. International Atomic Energy 
Agency, Seibersdorf (Austria). Analytical Quality Control Services. 
Oct 1990. 96p. (CONF-9009412-: IAEA consultants’ meeting on 
analytical quality control services, Vienna (Austria), 17-19 Sep 
1990). Order Number DE91641956. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An International Atomic Energy Agency Consultants’ Meeting on 
Analytical Quality Contro! Services was held at the Vienna Interna- 
tional Center 17-19 September 1990. The Consultants generally 
conclude that the current methods of the preparation of the materi- 
als for intercomparison studies and facilities are adequate for the 
current Agency mission for trace element and radionuclide materi- 
als, but it is suggested that freeze-drying facilities for biological 
materials are needed. This is critically important for many of the 
collected materials uniquely important to the Agency mission. Also 
new equipment for automated sieving analysis be acquired for 
some applications. Homogeneity testing performed by AQCS in- 
cludes the determination of several trace elements (radionuclides) 
of different concentrations of several sub-samples taken from one 
bottle and the results are compared with those obtained for sub- 
samples taken from various bottles chosen at random using one 
way analysis of variance. This procedure is found to be appropriate 
and could be used further. TC and CRP should be promoted in re- 
lation to the development of reliable analytical methods for the 
determination of so called "difficult elements” like: Mo, Al, |, F, Li, 
Co, Cd and Ni as well as 257Np, 226Ra, 228Ra. intercomparison 
runs should stay open to the whole international community al- 
though it would be desirable to consult "reference labs” for the 
certification of selected ("difficult”) analytes. The presently em- 
ployed programme for intercomparison studies for data evaluation 
are valuable and suitable. Refs, figs and tabs. 


27814 (INIS-BR-2470) North-oriental Venezuela: geochemi- 
cal of crudes trom E/ Furrial alignment, Maturin, Venezuela. 
Gallango, O.; Cassani, F. Associacao Latino-Americana de Geo- 
quimica Organica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in 
Spanish). (CONF-8811373-: 1. Latin American Congress on Or- 
ganic Geochemistry, Rio de Janeiro (Brazil), 27-30 Nov 1988). 
Order Number DE91639984. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Published in summary form only. AROMATICS/gas chromatogra- 


phy; AROMATICS/mass spectroscopy; 
AROMATICS; PETROLEUM 


27815 (INIS-BR-2473) Advances in mass spectrometric 
techniques applied to petroleum geochemistry. Philp, R.P. As- 
sociacao Latino-Americana de Geoquimica Organica, Rio de 


AROMATICS/petroleum; 
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Janeiro, RJ (Brazil). 1988 2p. (CONF-8811373-: 1. Latin American 
Congress on Organic Geochemistry, Rio de Janeiro (Brazil), 27-30 
Nov 1988). Order Number DE91639985. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. MASS SPECTROSCOPY/ 
geochemistry; MASS SPECTROSCOPY/petroleum; MASS SPEC- 
TROSCOPY/uses; GEOCHEMISTRY; PETROLEUM; USES; 
QUADRUPOLES 


27816 (INIS-BR-2475) Sulfur and trace metals determine- 
tion in crudes from the north-central region of Maracaibo lake, 
Venezuela. Escobar, M. (Universidad Central de Venezuela, Cara- 
cas (Venezuela). Inst. de Geoquimica); Valles, F. Associacao 
Latino-Americana de Geoquimica Organica, Rio de Janeiro, RJ 
(Brazil). 1988 2p. (In Spanish). (CONF-8811373-: 1. Latin Ameri- 
can Congress on Organic Geochemistry, Rio de Janeiro (Brazil), 
27-30 Nov 1988). Order Number DE91639986. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. PETROLEUM/x-ray fluores- 
cence analysis; ELEMENTS; PETROLEUM 


27817 (INIS-BR-2476) Development of an analytical tech- 
nique by x-ray fluorescence for the study of inorganic 
constituents in coal. Martinez S, M. (Universidade Central de 
Venezuela, Caracas (Venezuela). Inst. de Geoquimica); Lopez E, 
C.; Pasquali Z, J. Associacao Latino-Americana de Geoquimica Or- 
ganica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Spanish). 
(CONF-8811373-: 1. Latin American Congress on Organic Geo- 
chemistry, Rio de Janeiro (Brazil), 27-30 Nov 1988). Order Number 
DE91639987. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COAL/inorganic compounds; 
COAL/x-ray fluorescence analysis; COAL 


27818 (INIS-BR-2477) Natural chromatography effect of Ni 
and sulfur concentration in oils from Ovejas and Ostra fields 
of Eastern Venezuela Basin. Alberti, M. (Universidad Central de 
Venezuela, Caracas (Venezuela). Inst. de Geoquimica); Lopez E, 
C.; Galarraga, F. Associacao Latino-Americana de Geoquimica Or- 
ganica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Spanish). 
(CONF-8811373-: 1. Latin American Congress on Organic Geo- 
chemistry, Rio de Janeiro (Brazil), 27-30 Nov 1988). Order Number 
DE91639988. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NICKEL/x-ray fluorescence 
analysis; SULFUR/x-ray fluorescence analysis; VANADIUM/x-ray 
fluorescence analysis; GAS CHROMATOGRAPHY; NICKEL; 
PETROLEUM; SULFUR; VANADIUM 


27819 (INIS-BR-2486) Geochronology of metaplutonics 
and the evolution of supracrustal belts in the Borborema 
province, NE Brazil. Sa, E.F.J. de (Rio Grande do Norte Univ., 
Natal, RN (Brazil)); Macedo, M.H.F.; Torres, H.H.F.; Kawashita, K. 
Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1988 15p. (CONF-8811277—: Brazilian Congress of Ge- 
ology, Belem (Brazil), 6-13 Nov 1988). Order Number 
DE91637590. Source: OSTI; NTIS (US Sales Only); INIS. 

The proposal of recognize polycyclic and monocyclic belts on 
proterozoic from Borborema province with the geochronology ap- 
proach and the isotopic behaviour of Rb-Sr system are discussed. 
(C.G.C.). 


27820 (INIS-BR-2488) Preliminary results of U/Pb 
geochronology in Meridional Espinhaco Mountain. Machado, N. 
(Royal Ontario Museum (Canada)); Schrank, A.; Abreu, F.R. de; 
Knauer, L.G.; Abreu, P.A.A. Sociedade Brasileira de Geologia, 
Belo Horizonte, MG (Brazil). Nucleo de Minas Gerais/Brasilia. 1989 
4p. (In Portuguese). (CONF-8911308-: 5. symposium on geology 
from Minas Geralis and ist symposium on geology from Brasilia, 
Belo Horizonte (Brazil), 7-11 Nov 1989). Order Number 
DE91639989. Source: OSTI; NTIS (US Sales Only); INIS. 

Some samples of the constituent unities from Meridional Espin- 
haco Mountain for geochronology determining by U/Pb method are 
presented. The analytical techniques described by Krogh and the 
Davis linear regression program are used for treating these sam- 
ples. (author). 


27821 (INIS-BR-2489) Geologic evolution of iron quadran- 
gle on archean and early proterozoic. Machado, N. (Royal 





Ontario Museum, Toronto (Canada)); Noce, C.M.; Ladeira, E.A.; 
Oliveira, O.A.B. de. Sociedade Brasileira de Geologia. Belo Hori- 
zonte, MG (Brazil). Nucleo de Minas Gerais/Brasilia. 1989 5p. (In 
Portuguese). (CONF-8911308-: 5. symposium on geology from Mi- 
nas Geralis and 1st symposium on geology from Brasilia, Belo 
Horizonte (Brazil), 7-11. Nov 1989). Order Number DE91639990. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The preliminary results of U-Pb geochronology of iron quadran- 
gle. Brazil are presented, using the Davis linear regression 
program for determining of intersection concordance-discord and 
for estimation the associate mistakes. (C.G.C.). 


27822 (INIS-BR-2490) U/Pb geochronology in Piumhi mas- 
sit: preliminary results. Machado, N. (Royal Ontario Museum, 
Toronto (Canada)); Schrank, A. Sociedade Brasileira de Geologia, 
Belo Horizonte, MG (Brazil). Nucleo de Minas Gerais/Brasilia. 1989 
5p. (In Portuguese). (CONF-8911308—: 5. symposium on geology 
from Minas Geralis and 1st symposium on geology from Brasilia, 
Belo Horizonte (Brazil), 7-11 Nov 1989). Order Number 
DE91639991. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the petrology of Piumhi Massif with the 
new stratigraphy subdivision. The geochronology of this massif is 
determined by U-Pb method and the results compared with the 
other methods anteriorly analysed. (author). 


27823 (INIS-BR-2623) X-ray fluorescence spectrometry - 
an introduction course. Salvador, V.L.R. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1989 98p. 
(in Portuguese). Order Number DE91639992. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The theoretical and experimental principles of the X-ray fluores- 
cence spectrometry, is presented the text is a synthesis of the 
most important literature in this area. The authors included are: 
E.P. Bertin, R. Jenkins, J.L. Devries, R. Muller, R. Tertian, F. 
Claisse e K.L. Willians. (author). 


27824 (INIS-BR-2647) Determination of trace amounts of 
rare earth elements in samarium, terbium and disprosium ox- 
ides by graphite furnace atomic-absorption spectrometry. 
Dantas, E.S.K. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 135p. (In Portuguese). Order 
Number DE91640000. Source: OSTI; NTIS (US Sales Only); INIS. 

A graphite furnace atomic-absorption spectrometry method for 
the determination of neodymium, europium, terbium, dysprosium 
and yttrium at trace level in samarium oxide; of samarium, eu- 
ropium, dysprosium, holmium, erbium and yttrium in terbium oxide 
and of europium, terbium, holmium, erbium and yttrium in dyspro- 
sium oxide was established. The best pyrolysis and atomization 
temperatures were determined for each lanthanide considered. 
Calibration curves were obtained for the pure elements, for binary 
mixtures formed by the matrix and each of the lanthanides studied 
and, finally, for the complex mixtures constituted by the matrix and 
all the other lanthanide of the group under scrutiny. This study has 
been carried out to examine the interference of the presence of 
one lanthanide on the behaviour of the other, since a lack of linear- 
ity on the calibration curves has been observed in some cases. 
Detection and determination limits have been determined as well. 
The detection limits encountered were within the range 0.002 to 
0.3% for different elements. The precision of the method expressed 
as the relative standard deviation was calculated for each element 
present in each of the matrices studied. The conciusion arrived at 
is that the method can be applied for determining the above men- 
tioned lanthanides present in the matrices studied with purity up to 
99.50%. (author). 


27825 (INIS-BR-2658) Determination of uranium and its 
isotopic ratios in environmental samples. Flues Szeles, M.S.M. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 86p. (in Portuguese). Order Number 
DE91640001. Source: OSTI; NTIS (US Sales Only); INIS. 

A method for the determination of uranium and its isotopic ratios 
(sup(235)U/sup(238)U and sup(234)U/sup(238)U) is established in 
the present work. The method can be applied in environmental 
monitoring programs of uranium enrichment facilities. The pro- 
posed method is based on the alpha spectrometry technique which 
is applied after a purification of the sample by using an ionic 
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exchange resin. The total yield achieved was (91 + 5)% with a pre- 
cision of 5%, an accuracy of 8% and a lower limit of detection of 
7,9 x 10 sup(-4)Bq. The uranium determination in samples contain 
ing high concentration of iron, which is an interfering element 
present in environmental samples, particularly in soil and sediment, 
was also studied. The results obtained by using artificial samples 
containing iron and uranium in the ratio 1000:1, were considered 
satisfactory. (author). 


27826 (INIS-BR-2668) Thorium spectrophotometric analy- 
sis with high precision. Palmieri, H.E.L. Minas Gerais Univ., Belo 
Horizonte, MG (Brazil). Escola de Engenharia. Jun 1983 108p. (In 
Portuguese). Order Number DE91640002. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An accurate and precise determination of thorium is proposed. 
Precision of about 0,1% is required for the determination of macro- 
quantities of thorium processed. After an extensive literature 
search concerning this subject, spectrophotometric titration has 
been chosen, using disodium ethylenediaminetetraacetate (EDTA) 
solution and alizarin S as indicator. In order to obtain such a preci- 
sion, an amount of 0,025 M EDTA solution precisely measured has 
been added and the titration was completed with less than 5 ml of 
0,0025 M EDTA solution. It is usual to locate the end-point graphi- 
cally, by plotting added titrant versus absorbance. The non-linear 
minimum square fit, using the Fletcher e Powell's minimization pro- 
cess and a computer program. (author). 


27827 (INIS-mf—12846, pp. 1-13) Radiochemical determina- 
tion of 7*24°py in samples of atmospheric fallout. Burcik, |. 
(Ustav Radioekologie a Vyuzitia Jadrovej Techniky, Kosice 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolocnost, 
Kosice (Czechoslovakia). Dom Techniky. Oct 1990. 77p. (in Slo- 
vak). (CONF-9010374-: National seminar ANAL '90, Stary 
Smokovec (Czechoslovakia), 25-26 Oct 1990). In ANAL ’90: Pro- 
ceedings of national seminar. Order Number DE91632696. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The determination of Pu in atmospheric fallout was examined on 
rainwater and snow samples spiked with 2°°U and 2°°Pu nitrates. 
Three modifications of a procedure based on ion exchange precon- 
centration were tested. Relatively good results were obtained by 
adjusting the acidity to pH 4.5, filtering the samples through a 
membrane filter and passing the solution through a column 
containing a cation exchanger (OSTION KS 0807), an anion ex- 
changer (AT 0807) and alumina. The particles trapped on the filter 
were eluted selectively applying a published procedure. The ele- 
ments in the solution were separated by coprecipitation on 
hydrated iron(Ill) oxide. Iron was extracted from 7M-HC! with diiso- 
propyl ether, and U and Pu were extracted from the aqueous 
phase with tertiary amine (Alamine-336). Pu was reextracted 
following reduction to the oxidation state Ill with NH,!, U was reex- 
tracted with dilute HCl. After ashing the organic residue from the 
reextraction, the samples in a medium of NaHSO, and Na2SO, 
were electrodeposited onto stainless steel plates using a home- 
made apparatus, and measured. The fractions of the radioisotopes 
bonded to the various macrocomponents are tabulated for the 
three procedures. It is concluded that the cation exchanger must 
precede the anion exchanger. (P.A.). 6 figs., 3 tabs., 13 refs. 


27828 (INIS-mf—12846, pp. 14-21) Determination of radionu- 
clides and some heavy metals in the links of the food chain. 
Szabova, T. (Ustav Radioekologie a Vyuzitia Jadrovej Techniky, 
Kosice (Czechoslovakia)); Cipakova, A.; Musatovova, O.; Vavrova, 
M.; Mitro, A. Ceskoslovenska Vedeckotechnicka Spolocnost, 
Kosice (Czechoslovakia). Dom Techniky. Oct 1990. 77p. (in Slo- 
vak). (CONF-9010374—: National seminar ANAL ‘90, Stary 
Smokovec (Czechoslovakia), 25-26 Oct 1990). In ANAL ’90: Pro- 
ceedings of national seminar. Order Number DE91632696. 
Source: OSTI; NTIS (US Sales Only); INIS. 

®°Sr and '97Cs transfer coefficients were determined for soil- 
plant systems (as the ratio of the radionuclide content or activity of 
1 kg of dry plant mass to that of 1 kg of dry soil) and for feed- 
animal systems (as the radionuclide content ratio in 1 kg of meet 
to the daily intake of feed) in localities of East Slovakia and the 
Dukovany region. An inverse dependence exists between the cal- 
cium content of soil and the uptake of strontium by plants. This is 
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why the Dukovany region with lower calcium content in soil, exhib- 
ited higher transfer coefficients. Transfer coefficients decrease with 
increasing clay and organics contents of soil. The average feed- 
animal transfer coefficients for °°Sr were as follows: milk 
4.2x10—, beef 9.2x10-%, pork 1.1x10~'; the corresponding values 
for 137Cs were 2.9x10-%, 2.4x10-? and 3.3x10-—', respectively. 
The Cr, Fe. Mn and Zn contents in the components of the food 
chain were also measured. (P.A.). 2 figs., 2 tabs., 5 refs. 


27829 (INIS-mf-12846, pp. 34-38) Application of radionu- 
clide X-ray fluorescence analysis to the monitoring of the 
quality of air. Balgava, V. (Ustav Radioekologie a Vyuzitia 
Jadrove} Techniky, Kosice (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolocnost, Kosice (Czechoslovakia). Dom 
Techniky. Oct 1990. 77p. (In Slovak). (CONF-9010374—: National 
seminar ANAL '90, Stary Smokovec (Czechoslovakia), 25-26 Oct 
1990). In ANAL '90: Proceedings of national seminar. Order Num- 
ber DE91632696. Source: OSTI; NTIS (US Sales Only); INIS. 

An X-ray fluorometric train was set up for analyzing gravitational 
fallout, and tested on standard reference samples of fly ashes from 
conventional power plants. Analysis of thin layers proved inappro- 
priate, and therefore pelletization of the samples, either alone or 
together with the X-ray MIX binder, was applied. Sample grinding in 
an agate mortar was found sufficient to suppress the particle size 
effect. The optimum pressure was 20 MPa. The optimum geometry 
was sought for 1°°Cd source, and limits of detection of 2.78-0.47 
ug were achieved for Cr-Zr elements. Tominaga’s method was em- 
ployed for matrix effect correction. Ti, Fe, Cu, Zn, As, Rb, Sr, Zr 
and Pb were determined in the SRM's; the relative errors ranged 
from units per cent (for Zn, Rb, Sr and Zr present in concentrations 
about 100 ppm and for Fe in concentrations of units per cent) up 
to 45% (for Ti present in a concentration of 0.67%). The method 
developed was applied to the investigation of fallout in the town of 
Kosice and its surroundings in 1987-1988. (P.A.). 5 refs. 


27830 (INIS-mf—12870, pp. 3.24-3.26) Identification of iodine 
species released from fuel using a commercial volatile radioio- 
dine species sampler. McCracken, D.R. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
693p. (CONF-8506403—: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Proceedings of the Canadian Nuclear Society sixth 
annual conference. Order Number DE91639723. Source: OST]; 
NTIS (US Sales Only); INIS. 

Experiments have been carried out to verify the manufacturer's 
claims for an iodine species sampler which differentiates between 
lo, CH3! and HO!, the main volatile forms of iodine expected in nu- 
clear installations after radioactive releases from fuel. This sampler 
consists of five components: a filter paper to retain particulates; 
Cdi2 on a matrix of chromosorb-P to retain | and lo; iodophenol on 
a matrix of activated alumina to retain HOI; 30-50 mesh silver zeo- 
lite for CHs3!; and lastly 40-50 mesh TEDA-impregnated (5%) 
charcoal to capture any iodine which escapes the preceding filter 
elements. Calibration experiments used radioactively labelled CH3! 
and Iz. 95% of the methyl iodide was trapped in the silver zeolite, 
and 87% of the lz in the Cdlo. These figures are almost identical to 
those of the manufacturer. 


27831 (INIS-mf—12870, pp. 8.28-8.30) Measurement of hy- 
drogen and deuterium in CANDU pressure tubes. Crocker, |.H. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Mislan, J.P. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

The primary method at CRNL for the determination of hydrogen 
and deuterium in zirconium alioys used in CANDU power reactors 
is stable isotope dilution analysis. It has been used for analysis of 
thousands of samples, including those resulting from the studies of 
the Pickering-2 pressure tube failure. 


27832 


(INIS-SU—257, pp. 424) Study of uranium distribution 
in black slate samples. Flitsiyan, E.S. (AN Uzbekskoj SSR, 
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Tashkent (USSR). Inst. Yadernoj Fiziki). AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. NEUTRON RADIOGRAPHY/shales; URA- 
NIUMshales; SHALES; SENSITIVITY; SPATIAL DISTRIBUTION; 
URANIUM 


27833 (IPEN-PUB-331) Analysis of hydrogen in zirconium 
metallic. Rodrigues, A.N.; Vega Bustillos, J.O.W. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Feb 1991. 14p. (In Portuguese). Order Number DE91641970. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Determination of hydrogen in zirconium metallic have been per- 
formed using the hot vacuum extraction system and the gas 
chromatographic technique. The zirconium metallic samples were 
hydrieded by electrolitic technique at difference temperatures and 
times, then the samples were annealing at vacuum and eatching 
by fluoridric acid solution. The details of the hydrieded process, an- 
alytical technique and the data obtained are discussed. (author). 


27834 (IPEN-PUB-334) Isotope analysis of lithium by 
thermionic mass spectrometry. Kakazu, M.H.; Sarkis, J.E.S. In- 
stituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Apr 1991. 19p. (In Portuguese). Order Number 
DE91641960. Source: OSTI; NTIS (US Sales Only); INIS. 

An analytical mass spectrometric method for the isotope analysis 
of lithium has been studied. The analysis were carried out by using 
a single focusing thermoionic mass spectrometer Varian Mat TH5 
with 90 sup(0) magnetic sector field and 21.4 cm deflection radius, 
equipped with a dual Re-filament thermal ionization ion source. 
The effect of different lithium chemical forms, such as, carbonate, 
chloride, nitrate and sulfate upon the isotopic ratios sup(6)Li/ 
sup(7)Li has been studied. Isotopic fractionation of lithium was 
studied in terms of the time of analysis. The results obtained with 
lithium carbonate yielded a precision of +-0.1% and an accuracy of 
+- 0.6%, whereas with other chemical forms yielded precisions of 
+-0.5% and accuracies of +-2%. A fractionation correction factor, 
K=1.005, was obtained for different samples of lithium carbonate 
isotopic standard CBNM IRM 016, which has been considered con- 
stant. (author). 


27835 (JINR-R-10-90-315) MRIA - program complex tor 
tul-profile analysis of powder neutron-diftraction time-of-flight 
(direct and Fourier) spectra. Ziokazov, V.B. (Joint inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation); Chernyshov, V.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1990. 15p. (in Russian). Order Number DE91640769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The universal program MRIA of the full-profile analysis of powder 
neutron-diffraction time-of-flight direct and Fourier spectra is de- 
scribed. The MRIA minimum configuration oriented to the analysis 
of up to 4 spectra, 4 phases, 500 Miller indexes for every phase, 
and 100 independent atoms, can run on a IBM AT PC. The part of 
MRIA, providing for necessary service functions for a user of PC, 
is written in Turbo Pascal 5.0. The basic programs of MRIA are 
written in the standard Fortran-77 and can be complined by RM- 
FORT or MSFORT77, and by NDP complier on a 32 bit PC. 6 
rets.; 2 figs. 


27836 (KCP-613-4367) Analysis of production solutions by 
polarography: Final report. Bronson, MJ. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Jul 1991. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE91016479. Source: OSTI; NTIS; GPO Dep. 

Polarographic methods were developed for zinc (Il) and for stan- 
nous chloride in tin. Statistical analyses were performed using the 
polarographic methods on zinc (il) and for tin (Il). Because po- 
larography was determined to be a very troublesome and not very 
repeatable method, its usefulness for routine analyses and control 
of production plating process solutions was not demonstrated. 8 
refs., 4 figs., 2 tables. 





27837 (KCP-613-4371) Determination of aqueous process- 
able photoresist in tin-lead plating solutions. Smith, R.E. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Jul 1991. 29p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE91015575. Source: OSTI; NTIS; GPO Dep. 

A method based on reverse phase liquid chromatography has 
been developed for determining the solubility of Dynachem’s HG 
aqueous processable photoresist in tin-lead plating baths. This 
photoresist is processed with aqueous products, alleviating the 
need for chlorinated solvents previously used with non-aqueous re- 
sists. It is separated from other plating solution components on a 
poly(styrene/divinylbenzene) column using a 90% acetonitrile 
eluent. An ultraviolet (UV) detector at 252 nm was used for quanti- 
tation. Five replicate analyses had a relative standard deviation of 
4.63%. This method was used to measure photoresist drag-in the 
current production tin-lead plating bath, which contains peptone 
(Tank Number TL-25), and in three different tin-lead baths that are 
being evaluated as replacements. Spectroscopic analysis of Dy- 
nachem HG indicated that it contains a bis azide photoinitiator that 
cross-links with an acrylate polymer upon exposure to ultraviolet 
light. The final purpose of this method was to determine if the tin- 
lead chemistries were compatible with Dynachem HG aqueous 
photoresist. 6 refs., 13 figs., 3 tabs. 


27838 (LA-UR—91-2535) The application of time-resolved 
luminescence spectroscopy to a remote uranyl sensor. 
Varineau, P.T.; Duesing, R.; Wangen, L.E. Los Alamos National 
Lab., NM (United States). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9109230—1: SPIE meeting, Boston, MA (United States), 3- 
6 Sep 1991). Order Number DE91016310. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Time resolved luminescence spectroscopy is an effective method 
for the determination of a wide range of uranyl concentrations in 
aqueous samples. We have applied this technique to the develop- 
ment of a remote sensing device using fiber optic cables coupled 
with a micro flow cell in order to probe for uranyl in aqueous sam- 
ples. This sensor incorporates a Nafion membrane through which 
UO>2** can diffuse in to a reaction/analysis chamber which holds 
phosphoric acid, a reagent which enhances the uranyl lumines- 
cence intensity and lifetime. With this device, anionic and 
fluorescing organic interferences could be eliminated, allowing for 
the determination of uranyl over a concentration range of 10* to 
10-°M. 17 rets., 5 figs. 


27839 (ORNL-6675) Analytical Chemistry Division annual 
progress report for period ending December 31, 1990. Oak 
Ridge National Lab., TN (United States). Apr 1991. 238p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91016826. Source: OSTI; 
NTIS; GPO Dep. 

The Analytical Chemistry Division has programs in inorganic 
mass spectrometry, optical spectroscopy, organic mass spectrome- 
try, and secondary ion mass spectrometry. It maintains a 
transuranium analytical laboratory and an environmental analytical 
laboratory. It carries out chemical and physical analysis in the 
fields of inorganic chemistry, organic spectroscopy, separations 
and synthesis. (WET) 


27840 (PNL-SA-19122) Obtaining structural information 
trom electrospray ionization-mass spectrometry at the large 
molecule limit. Rockwood, A.L.; Udseth, H.R.; Smith, R.D.; Loo, 
J.A.; Edmonds, C.G. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1991. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9105181-31: American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (United States), 19-24 May 1991). Order 
Number DE91015157. Source: OSTI; NTIS; GPO Dep. 

Short communication. POLYATOMIC MOLECULES/mass spec- 
troscopy; POLYATOMIC MOLECULES/ion cyclotron-resonance; 
IONIZATION; SENSITIVITY; DNA SEQUENCING; BIOTECHNOL- 
OGY 


27841 (PNL-SA-19123) Advanced methods for structural 
characterization of large multiply charged ions: Obtaining 
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charge state determination and improved sensitivity. Smith, 
R.D.; Rockwood, A.L.; Udseth, H.R. Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1991. 3p. Sponsored by USDOE 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-9105181-30: American Society for Mass Spectrometry 
(ASMS) meeting, Nashville, TN (United States), 19-24 May 1991). 
Order Number DE91015264. Source: OSTI; NTIS; INIS; GPO Dep. 
Short communication. MULTICHARGED IONS/structural chemi- 
cal analysis; MASS SPECTROSCOPY; ION COLLISIONS; 
DISSOCIATION; COINCIDENCE SPECTROMETRY 


27842 (PNL-SA-19124) Protein structural effects on elec- 
trospray ionization mass spectra and tandem mass spectra. 
Loo, J.A.; Light, K.J.; Loo, R.R.O.; Smith, R.D. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1991. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9105181-23: American Society for Mass 
Spectrometry (ASMS) meeting, Nashville, TN (United States), 19- 
24 May 1991). Order Number DE91015257. Source: OSTI; NTIS; 
GPO Dep. 

Short communication. PROTEINS/mass spectroscopy; IONIZA- 
TION; PROTEINS; PEPTIDES; AMINO ACIDS; MYOGLOBIN; 
MASS SPECTRA; POLYATOMIC MOLECULES 


27843 (PNL-SA-19125) Tandem mass spectrometry and 
MS/MS/MS of multiply charged ions from large biomolecules. 
Loo, J.A.; Light, K.J.; Edmonds, C.G.; Smith, R.D. Pacific North- 
west Lab., Richland, WA (United States). Jun 1991. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-9105181-24: American Society for Mass 
Spectrometry (ASMS) meeting, Nashville, TN (United States), 19- 
24 May 1991). Order Number DE91015258. Source: OSTI; NTIS; 
GPO Dep. 

Short communication. PROTEINS/mass spectroscopy; ION- 
IZATION; PROTEINS; POLYATOMIC MOLECULES; ION-ION 
COLLISIONS; MASS SPECTRA; ALBUMINS; AMINO ACIDS 


27844 (PNL-SA-19126) Thermally induced dissociation of 
large ions from electrospray ionization. Rockwood, A.L.; Bus- 
man, M.; Udseth, H.R.; Smith, R.D. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1991. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-9105181-28: American Society for Mass 
Spectrometry (ASMS) meeting, Nashville, TN (United States), 19- 
24 May 1991). Order Number DE91015260. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Short communication. 2 figs. MULTICHARGED  IONS/ 
dissociation; POLYPEPTIDES/mass spectroscopy; DISSOCIATION; 
POLYPEPTIDES; ACTIVATION ENERGY; COULOMB FIELD 


27845 (PNL-SA-19127) Electrospray ionization mass spec 
trometry and tandem mass spectrometry for mixture analysis 
of proteins and oligopeptides. Edmonds, C.G.; Light, K.J.; Smith, 
R.D.; Loo, J.A.; Loo, R.R.O. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1991. 3p. Sponsored by USDOE, Washington, 
DC (United States); Department of Health and Human Services, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Grant DIR8908096;Grant HGO0327. (CONF-9105181-25: Ameri- 
can Society for Mass Spectrometry (ASMS) meeting, Nashville, TN 
(United States), 19-24 May 1991). Order Number DE91015259. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. PROTEINS/mass spectroscopy; PEP- 
TIDES/mass_ spectroscopy; MASS SPECTRA; PROTEINS; 
PEPTIDES; IONIZATION; MIXTURES; QUALITATIVE CHEMICAL 
ANALYSIS; ION SOURCES; POLYATOMIC MOLECULES 


27846 (PNL-SA-19128) lon-ion reactions of large cations 
and anions generated by electrospray ionization. Ogorzlek Loo, 
R.R.; Udseth, H.R.; Smith, R.D. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1991. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9105181-32: American Society for Mass Spectrometry 
(ASMS) meeting, Nashville, TN (United States), 19-24 May 1991). 
Order Number DE91015156. Source: OSTI; NTIS; GPO Dep. 
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Short communication. PROTEINS/ionization; MASS SPEC- 
TROMETERS/ion sources; PROTEINS; IONIZATION; ION-ION 
COLLISIONS; MASS SPECTROSCOPY; CATIONS; ANIONS; 
MYOGLOBIN; POLYATOMIC MOLECULES 


27847 (PNL-SA-19153) Are large highly charged poly- 
atomic ions stable?. Rockwood, A.L.; Busman, M.; Smith, R.D. 
Pacific Northwest Lab., Richland, WA (United States). Jun 1991. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9105181-—27: American Soci- 
ety for Mass Spectrometry (ASMS) meeting, Nashville, TN (United 
States), 19-24 May 1991). Order Number DE91015261. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. MULTICHARGED IONS/stability; BIO- 
LOGICAL MATERIALS/mass_ spectroscopy; |ONS/dissociation; 
STABILITY; MOLECULAR MODELS; IONS; DISSOCIATION 


27848 (PS-93) Annual report 1990: Chemistry laboratory. 
Gaeggeler, H.W. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Lorenzen, R. (eds.). Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). Apr 1991. 46p. (In German, English). Order Number 
DE91639993. Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report of the chemistry laboratory gives an overview 
of research performed during 1990 in the field of geochemistry, 
trace analysis, aerosol chemistry, heavy elements, cement chem- 
istry and analytical chemistry. figs., tabs., refs. 


27849 (RISO-M-2856) Determination of plutonium in envi- 
ronmental samples by controlled valence in anion exchange. 
Aarkrog, A. (Risoe National Lab. (Denmark)); Nielsen, S.P.; Dahi- 
gaard, H.; Mandrup, K.; Qingjiang Chen; Yixuan Yu; Nies, H. Risoe 
National Lab., Roskilde (Denmark). Feb 1991. 17p. Order Number 
DE91641186. Source: OST!; NTIS (US Sales Only); INIS. 

The method was successfully used for collecting 2°9:24°Pu from 
200 litres seawater by coprecipitation with 16 g FeSO,.7H20 under 
reducing conditions without filtering. The plutonium is leached by 
concentrated HNO, + HC! from the coprecipitate and the solid par- 
ticles. The precipitate is heated at 400 deg. C and digested in 
aqua regia. Na2SO3 and NaNO» have been applied to obtain Pu** 
valence in 0.5-1 N HNOg for different samples. Plutonium and tho- 
rium are coabsorbed on anionic resin from 8 N HNO3. The column 
is eluated with 8 N HNOs containing fresh NaNO, to keep Pu** 
valence for uranium decontamination. The system of the column is 
changed from 8 N HNO; to concentrated HC/ with 50 ml conc. HCl 
containing a few milligram NaNOz. Further decontamination of tho- 
rium was achieved by eluation with concentrated HCI instead of 9 
N HCl. The plutonium is successfully stripped by H2O, NaOH, 2 N 
HNO; and 0.5 N HNOz containing 0.01 M NaNO3. The chemical 
yield of plutonium for a 200 litres-seawater sample is 60-80%. The 
resolution of the electroplated thin source is very good. (author). 


27850 (SAND-89-1371) Analyzing photographically 
recorded atomic emission spectra using an automated densit- 
ometer. Hareland. W.A. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1991. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE91015368. Source: OSTI; NTIS; GPO Dep. 

This report describes a computer-controlled densitometer and 
software designed for qualitative and semiquantitative analyses of 
photographically recorded atomic emission spectra. The instrument 
provides a number of operational features and unique capabilities 
for spectrochemical analyses. The purpose of this research was 
the evaluation of the automated densitometer system and com- 
puter algorithms for identifying and measuring atomic emission 
spectra from photographs. 11 refs., 10 figs., 5 tabs. 


27851 (UJV-9204-CH) Manual of analytical test methods 
for nuclear materials. Ill. Krtil, J.; Kuvik, V.; Sus, F.; Sucha, E.; 
Kiosova, E.; Vrbova, L. Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia). Dec 1990. 69p. (In Czech). Order Number 
DE91641158. Source: OSTI; NTIS (US Sales Only); INIS. 

For Part Il see UJV-5196-CH (Jun 1980). 

Part 3 is presented of the Manual of methods for analytical test- 
ing of nuclear materials, joining up to the previous Parts. It 
contains measuring methods and procedures for high precision de- 
termination of the levels of fissionable elements and their isotope 
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ratios in samples of nuclear materials, especially nuclear fuels. All 
methods described were developed or modified by the Central 
Testing Laboratory of the Nuclear Research Institute within the "Nu- 
clear fuel testing for safeguarding purposes” project in 1986-1990. 
The techniques presented were tested in analyses of actual sam- 
ples of nuclear materials and are routinely used in analyses of 
nuclear fuels for safeguards. (author). 
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Refer also to citation(s) 25612, 25614, 25869, 25950, 25951, 
26151, 27399, 27520, 27627, 27758, 27777, 27833, 27847, 27881, 
27885, 27915, 27919, 27921, 27957, 27961, 27963, 27964, 27969, 
27971, 27974, 27977, 27987, 27988, 27990, 27992, 27995, 28105, 
28324, 28422, 28441 


27852 (AECL-9552) Thermodynamic behaviour of ruthe- 
nium at high temperatures. Garisto, F. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. 1988. 48p. Order Number DE91641975. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Thermodynamic equilibrium calculations are used to determine 
the chemical speciation of ruthenium under postulated reactor acci- 
dent conditions. The speciation of ruthenium is determined for 
various values of temperature, pressure, oxygen partial pressure 
and ruthenium concentration. The importance of these variables, in 
particular the oxygen partial pressure, in determining the volatility 
of ruthenium is clearly demonstrated in this report. Reliable thermo- 
dynamic data are required to determine the behaviour of ruthenium 
using equilibrium calculations. Therefore, it was necessary to com- 
pile a thermodynamic database for the ruthenium species that can 
be formed under reactor accident conditions. The origin of the 
thermodynamic data for the ruthenium species included in our cal- 
culations is discussed in detail in Appendix A. 23 refs. 


27853 (ANL/CP-—71985) Selective oxidation of hydrocar- 
bons by cobalt-substituted aluminophosphate molecular 
sieves. Maroni, V.A.; lton, L.E. Argonne National Lab., IL (United 
States). May 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-910406— 
29: Spring meeting of the Materials Research Society (MRS), 
Anaheim, CA (United States), 29 Apr - 3 may 1991). Order Num- 
ber DE91015546. Source: OSTI; NTIS; GPO Dep. 

The Co(lil) form of cobalt-substituted aluminophosphate molecu- 
lar sieves is found to be a selective oxidant for a variety of organic 
and inorganic compounds. At relatively low temperatures (20 to 
100°C), alcohols are converted to aldehydes and ketones, ben- 
zene becomes a dimer radical action, amines are transformed to 
imines, and NO is oxidized to NO*. There is also evidence that 
Co(IIl)APOs activate the C-H bonds of methane at higher tempera- 
tures (400-500°C). Accompanying all of the reactions descried 
above was a clearly observable change of color from the yellow of 
the Co(IIl) form to the blue of the Co(II) form. 8 refs., 4 figs. 


27854 (ANL/CP-73328) The chemistry of transition metal 
clusters. Riley, S.J. Argonne National Lab., IL (United States). 
[1991]. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9106180—1: 
NATO Advanced Study Institute conference, Acquafredda di 
Maratea (Italy), 11-21 Jun 1991). Order Number DE91015108. 
Source: OSTI; NTIS; GPO Dep. 

This paper reviews the basic aspects of metal cluster generation, 
the procedures for studying the gas phase chemical reactions of 
clusters, and the techniques of cluster detection. Examples of large 
cluster-size dependence of chemical reactivity are presented. Ex- 
periments in which clusters are saturated with adsorbate molecules 
are discussed, showing how such studies can often provide infor- 
mation about cluster structure. Thermodynamic measurements of 
cluster-adsorbate binding energies and entropies are presented. 
Processes in which adsorbed molecules decompose on cluster 
surfaces are considered. Measurements of cluster ionization poten- 
tials, by both chemical and physical means, are discussed. 11 figs. 


27855 (CBPF-NF—-004/91) Sup (89)Y-NMR study of hyper- 
fine interactions in (R sub(x)Y sub(1-x))Fe sub(2). Alves, K.M.B. 
(Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, 





RJ (Brazil)): Guimaraes. A.P. Centro Brasileiro de Pesquisas Fisi- 
cas (CBPF). Rio de Janeiro, RJ (Brazil). 1991. 15p. Order Number 
DE91641979. Source: OSTI; NTIS (US Sales Only): INIS. 

Sup(89)Y pulsed NMR measurements have been performed at 
low temperatures in (R sub(x; Y sub(1-x)) Fe sub(2) compounds. 
where F is a heavy rare-earth (Gd. Tb. Dy, Ho. Er and Tm) in the 
range 0 < x < 0.05. The spectra were measured at 4.2 K, except 
for Dy (77.4 K). The spectra were analysed in terms of direct and 
indirect (through common Fe neighbors) transferred hf interactions 
The direct transferred hf field amounts to a few kOe per rare earth 
1st neighbor: the indirect contributions of the first two shells are 
smaller by a factor of ten. We have found that a model that re- 
Stricts the transferred hyperfine interactions to the indirect hf field 
or considers the first three neighbor shells in the same way is not 
satisfactory to explain the changes in the hyperfine field at Y nu- 
clei. (author) 


27856 (CNEA-D-DP-FQP-305) Production of titanium tetra- 
chloride. Perillo, P.M.: Botbol, O. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Desarrollo de Proce- 
sos. 1990. 10p. (In Spanish). Order Number DE91641980. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report presents a summary of results from theoperation of a 
laboratory scale for the production in batches of approximately 100 
gs of titanium tetrachloride by chlorination with chloroform and car- 
bon tetrachloride between 340 deg C and 540 deg C. Chlorination 
agent vapors were passed through a quartz column reacting with 
titanium oxide powder agglomerated in little spheres. Obtained tita- 
nium tetrachloride was condensed in a condenser, taken in a 
ballon and then purified by fractional distillation. Optimun tempera- 
ture for chloroform was 400 deg C with 74 % yield and for carbon 
tetrachloride was 500 deg C with 69 % yield. (Author). 


27857 (CNEA-P-CFC—22) Volumetric determination of 
methanol in ammonium uranil carbonate of nuclear purity. 
Lorenzatto, R.L. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Direccion de Suministros Nucleares. 1989. 15p. 
(In Spanish). Order Number DE91640022. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The method developed allows to determine methanol in ammo- 
nium uranil carbonate (AUC) from a concentration of 0.01 % with 
great accuracy. The ammonium uranil carbonate is dissolved in 
pre-established volumes of a potassium dichromate and concen- 
trated sulfuric acid standardized solution. Instantaneously, the 
methanol presents oxidates at formic acid, reducing an equivalent 
amount of dichromate. The remaining dichromate still present, is 
reduced by adding in excess a standardized solution of ferrous sul- 
phate. The titration of this excess with a standardized solution of 
potassium permanganate, using ferrous o- phenanthroline as indi- 
cator, will give a net and sensitive final point which allows to obtain 
by a simple estimate the percentage of methanol in the analyzed 
sample with great precision. Besides, essays are included which 
were carried out with the aim of proving and putting into evidence 
in a practical way that the high volatility of the methanol contained 
in an ammonium uranil carbonate will be the main disadvantage 
causing errors in defect. Observations for those requesting these 
analyses and for analysts performing them are mentioned in order 
to minimize the error factor abovementioned. (Author). 


27858 (CONF-891013-, pp. 1909-1918) The effects of 
operating parameters on nitrogen isotopes separation by dis- 
placement band chromatography. Park, W.K. (EG and G Mound 
Applied Technologies, Inc., Miamisburg, OH (USA)); Michaels, 
E.D.; Carroll, C.P. Oak Ridge National Lab., TN (United States). 
1990. DOE Contract AC04-88DP43495. From 6. symposium on 
separation science and technology for energy applications; 
Knoxville, TN (United States); 22-27 Oct 1989. In Sixth symposium 
on separation science and technology for energy applications. Vol- 
ume 25, Numbers 13-15. 981p. Source: Marcel Dekker Journals, 
P.O. Box 10018, Church Street Station, New York, NY 10249. 

SSTED. 

The separation of nitrogen isotopes by displacement band chro- 
matography was studied under various operating conditions, using 
columns packed with sulfonated polystyrenedivinyl benzene, cation 
exchange resins. Average resin size was varied from 10 to 113 
um, operating temperature from 23 to 70°C, displacing solution 
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concentration from 0.3 to 0.9 N. and superficial velocity from 1.0 to 
2.0 cmvmin. The maximum separative power for nitrogen isotopes 
was directly proportional to stage velocity (band velocity/height 
equivalent to a theoretical stage). The effects of operating parame- 
ters on the separative power were therefore evaluated in terms of 
stage velocity. The results indicate that operating temperature and 
resin particle size have greater effects on the maximum separative 
power than do displacing solution concentration and flow rate 


27859 (DOE/ER/13615-5) Catalytic hydrogenation of car- 
bon monoxide: Technical progress report, December 15, 
1990-December 14, 1991. Wayland. B.B. Pennsylvania Univ.. 
Philadelphia, PA (United States). Board of Trustees. Dec 1991. 7p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13615. Order Number DE91015452. Source 
OSTI; NTIS; GPO Dep. 

The primary focus of this project is on developing new 
approaches for the hydrogenation of carbon monoxide at mild con- 
ditions. Our strategies are based on the favorable thermodynamics 
of rhodium macrocycies implicated in the catalytic hydrogenation of 
CO. Metalloformy! complexes and CO reductive coupling provide 
alternate routes to organic oxygenates that utilize these species as 
intermediates. Thermodynamic and kinetic-mechanistic studies are 
used in guiding the design of new metaliospecies to improve the 
thermodynamic and kinetic factors for individual steps in the overall 
process. Electronic and steric effects associated with the ligand ar- 
rays along with the influences of the reaction medium provide the 
chemical tools for tuning these factors. Non-macrocyclic ligand 
complexes that emulate rhodium macrocycles, but with improved 
reaction kinetics are promising materials for future development. 6 
refs. 


27860 (DOE/ER/13892-T1) Multiheteromacrocycles that 
complex metal ions: Seventeenth progress report, 15 May 
1990-14 May 1991. Cram, D.J. California Univ., Los Angeles, CA 
(United States). Dept. of Chemistry and Biochemistry. 1 Jul 1991. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-88ER13892. Order Number DE91016292. Source: 
OSTI; NTIS; GPO Dep. 

The general objectives of this research have been to build a 
body of knowledge concerning cyclic and polycyclic organic hosts’ 
ability to complex and lipophilize guest metal ions. The structures 
of the host ligating systems have been varied widely, and corre- 
lated with the rates of complexation-decomplexation; the free 
energies of binding; the selectivities of the hosts for the guests, 
and the guests for the hosts in binding. High selectivities have 
been observed by matching the stereoelectronic properties of the 
ligands to that of the metal ions (complementarity). The strength of 
binding has been regulated by the numbers and types of the host's 
ligating sites and, particularly, by the degree of preorganization of 
these sites for binding and low solvation (principle of preorganiza- 
tion). We have derived empirical correlations useful in the design 
and industrial application of new analytical reagents for measuring 
sodium and potassium ions in serum. 


27861 (DOE/ER/13954—T1) High pressure catalytic reac 
tions over single-crystal metal surfaces. Rodriguez, J.A.; 
Goodman, D.W. Texas A and M Univ., College Station, TX (United 
States). Dept. of Chemistry. [1991]. 238p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER13954. 
Order Number DE91016475. Source: OSTI; NTIS; GPO Dep. 
Studies dealing with high-pressure catalytic reactions over 
single-crystal surfaces are reviewed. The coupling of an apparatus 
for the measurement of reaction kinetics at elevated pressures with 
an ultrahigh vacuum system for surface analysis allows detailed 
study of structure sensitivity, the effects of promoters and inhibitors 
on catalytic activity, and, in certain cases, identification of reaction 
intermediates by post-reaction surface analysis. Examples are pro- 
vided which demonstrate the relevance of single crystal studies for 
modeling the behavior of high surface area supported catalysts. 
Studies of CO methanation and CO oxidation over single crystal 
surfaces provide convincing evidence that these reactions are 
Structure insensitive. For structure-sensitive reactions (ammonia 
synthesis, alkane hydrogenolysis, alkane isomerization, water-gas 
shift reaction, etc.) model single crystal studies allow correlations 
to be drawn between surface structure and catalytic activity. The 
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effects of both electronegative (S and P} and electropositive (alkali 
metals) impurities upon the catalytic activity of metal single crystals 
for ammonia synthesis. CO methanation. alkane hydrogenolysis. 
ethylene epoxidation and water-gas shift are discussed. The roles 
of “ensemble” and “ligand” effects in bimetallic catalysts are exam- 
ined in light of data obtained using surfaces prepared by 
vapor-depositing one metal onto a crystal face of a dissimilar 
metal. 238 refs., 91 figs., 3 tables 


27862 (DOE’ER'14129-1) Influence of surface defects and 
local structure on oxygenate reaction pathways over metal ox- 
ide surtaces: Progress report, June 1990—July 1991. Cox. D.F. 
Virginia Polytechnic Inst. and State Univ.. Blacksburg. VA (United 
States). Dept. of Chemical Engineering. Jul 1991. 4p. Sponsored 
by USDOE. Washington, DC (United States). DOE Contract FG05- 
90ER14129. Order Number DE91016600. Source: OSTI; NTIS: 
GPO Dep. 

Work during the first budget period has thus far concentrated on 
the surface chemistry of the CC, oxygenates (methanol, formalde- 
hyde, formic acid), and its dependence on surface defects and tin 
cation coordination numbers on the SnO2(110) surface. During the 
remaining six months of the first budget period, these initial C, 
studies will be completed and work will be initiated on understand- 
ing the scrambling of lattice oxygen into the oxidation products 
from the C, molecules. This upcoming work will utilize the prefer- 
ential labeling of bridging lattice oxygen positions on the 
SnO2(110) surface with '*O (1) so that the specific crystallographic 
origin of the oxidizing atoms can be determined. 6 refs. 


27863 (DOE/ER/14143—-1) Determination of solvation kinet- 
ics in supercritical fluids: Project summary, August 15, 
1990—May 15, 1991. Bright, F.V. State Univ. of New York, Buffalo, 
NY (United States). Dept. of Chemistry. [1991]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER14143. Order Number DE91016096. Source: OSTI; NTIS; 
GPO Dep. 

The proposed research centers on improving our understanding 
of solvation processes in pure and entrainer-modified supercritical 
fluids. Specific topics are: (1) kinetics for solvation in supercritical 
media; (2) influence of entrainers on solvation; (3) reversibility of 
the solvation process (i.e., can equilibrium information be recov- 
ered); (4) effects of solvation on solute-solute interaction kinetics; 
and (5) impact of fluid density on these processes. Because of its 
inherent sensitivity, selectivity, and time resolution, we propose to 
investigate these processes with time-resolved fluorescence spec- 
troscopy. The results from this project should provide insight into 
the kinetics and mechanisms of solute-fluid, solute-entrainer, and 
solute-solute interactions in supercritical media. In turn, this infor- 
mation can lead to a more accurate molecular understanding of 
supercritical fluid solvation. 21 refs., 18 figs. 


27864 (DOE/ER/14150—1) Theoretical studies of solid-fluid 
phase equilibria: Progress report, September 1, 1990- 
December 31, 1991. Monson, P.A. Massachusetts Univ., Amherst, 
MA (United States). Dept. of Chemical Engineering. Jun 1991. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER14150. Order Number DE91014811. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes research during the first year of a project 
on the molecular theory of solid-fluid phase equilibria. During this 
report period research has focused principally upon the influence of 
molecular shape upon solid-fluid coexistence. We have extended 
the cell model to the case of hard diatomic molecules to develop a 
first approximation for the free energy of these systems. Prelimi- 
nary estimates of the solid-fluid coexistence properties have been 
made. Monte Carlo simulations studies of solids of hard nonspheri- 
cal molecules have been initiated to provide accurate data for the 
free energy of these systems. These results are being used to 
develop a picture of how molecular shape influences solid-fluid co- 
existence and as the basis for a generalized van der Waals 
treatment of solid-fluid equilibria. 6 refs. 


27865 (DOE/ER/60405-6) Mechanisms of interaction of 
radiation with matter: Research progress report, July 1, 1988— 
June 30, 1991. Geacintov, N.E.; Pope, M. New York Univ., NY 
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(United States). 30 Jun 1991. 115p. Sponsored by USDOE. Wash- 
ington. DC (United States). DOE Contract FG02-86ER60405. 
Order Number DE91016206. Source: OSTI: NTIS: INIS: GPO Dep. 

The combustion of fossil fuels gives rise to airborne particulates 
containing deposits of mutagenic and carcinogenic polynuclear aro- 
matic (PNA) compounds. Part 1. results of detailed studies on the 
mechanisms of photoionization and photoemission of electrons 
from solid pyrene and nitropyrene derivatives. are described. A 
new time-resolved picosecond double-pulse laser technique is de- 
scribed for studying the mechanisms of photoemission in organic 
solids. Reactions of PNA radical cations at organic solid/aqueous 
electrolyte interfaces, are described in Part 2. The mechanisms of 
reactions of mutagenic metabolites of benzo[a]pyrene with nucleic 
acids is discussed in Part 3: it is shown that photoinduced electron 
transter occurs from the nucleic acids to the PNA moieties giving 
rise to short-lived exciplexes with significant charge-transfer char- 
acter. A new project on the effects of ionizing radiation (electrons, 
neutrons and gammas) on deoxyoligonucleotides of defined base 
sequence using high resolution gel electrophoresis is described in 
Part 4 of this report. 102 refs., 35 figs., 5 tabs. 


27866 (ETDE-mf—1514859) Development and testing of ze- 
olite catalysts for the improvement of SCR technology for 
secondary denitrification of combustion plants. Schroeder, K.J. 
IBS Engineering und Consulting Ingenieur-Buero Schroeder GmbH, 
Hoehr-Grezhausen (Germany); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). [1990] 4p. (In German). Con- 
tract BMFT 01VQ8704. Order Number DE91514859. Source: 
OSTI; NTIS (US Sales Only). 

The characteristics of the catalysts determine the efficiency and 
the range of applications of SCR technology. The advantages of 
the developed zeolite catalyst are: Broadened activity temperature 
spectrum (150-450deg C), sequential ammonia oxidation (oxidation 
of excess NHz to nitrogen and water), poisoning resistance (the cat- 
alyst passes the Japanese poisoning tests far better than the TiO, 
catalysts currently on the market), through the high activity and the 
NH; oxidation the catalyst volume can be kept lower than with con- 
ventional Japanese technology, zeolite catalysts can be produced 
more cost-effectively than TiO. catalysts under Japanese licences. 
Within the framework of this project, the ceramic-technological 
parameters of the catalyst materials were analysed and the pro- 
duction process developed and tested up to the scale-up stage. 
Several samples were employed in long-time tests. (orig.). 


27867 (IC-91/1) Screening in dense ionic fluids. Tosi, M.P. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1991. 11p. Order Number DE91641981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

There has been great progress in recent years in determining 
and understanding the structure of molten salts. | focus on molten 
alkali halides and discuss two main points concerning their liquid 
structure and its relationship with static electrical response in these 
dense ionic conductors. These are (i) the nature of screening and 
the related definitions and properties of the screening length and of 
the dielectric function, and (ii) developments in integral equations 
techniques for the evaluation of molten salt structure and static 
screening from given pair potentials. (author). 26 refs, 3 figs, 2 
tabs. 


27868 (IC-91/27) On the ionic equilibrium between com- 
plexes in molten fluoroaluminates. Akdeniz, Z.; Tankeshwar, K.; 
Tosi, M.P. International Centre for Theoretical Physics, Trieste 
(Italy). Feb 1991. 9p. Order Number DE91641982. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We discuss theoretically (i) the effect of the alkali cation species 
on the ionic equilibrium between (AIF,)°~ and (AIF4)~ complexes 
in molten alkali fluoroaluminates, and (ii) the possible presence of 
(AIF;)* - complexes in molten cryolite, in relation to very recent 
Raman scattering experiments by Gilbert and Materne. (author). 7 
refs, 2 tabs. 


27869 (I1C-91/55) Liquid structure and melting of trivalent 
metal chlorides. Tosi, M.P. (international Centre for Theoretical 
Physics, Trieste (Italy)); Pastore, G.; Saboungi, M.L.; Price, D.L. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Mar 1991. 





18p. Order Number DE91641983. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Many divalent and trivalent metal ions in stoichiometric liquid 
mixtures of their halides with alkali halides are fourfold or sixfold 
coordinated by halogens into relatively long-lived “complexes”. The 
stability of these local coordination states and the connectivity that 
arises between them in the approach to the pure polyvalent metal 
halide melt determines the character of its short-range and possi- 
ble intermediate-range order. The available evidence on local 
coordination in some 140 mixtures has been successfully classified 
by a structure sorting method based on Pettifor's chemical scale of 
the elements. Within the general phenomenological frame provided 
by structure sorting, main attention is given in this work to the liq- 
uid structure and melting mechanisms of trivalent metal chlorides. 
The liquid structure of YCig is first discussed on the basis of neu- 
tron diffraction measurements and of calculations within a simple 
ionic model, and the melting mechanisms of YClz and AICiz, which 
are structurally isomorphous in the crystalline state, are contrasted. 
By appeal to macroscopic melting parameters and transport coeffi- 
cients and to liquid structure data on SbCls3, it is proposed that the 
melting mechanisms of these salts may be classified into three 
main types in correlation with the character of the chemical bond. 
(author). 31 refs, 1 fig., 3 tabs. 


27870 (INIS-BR-2609, pp. 145-149) Carbon 13 NMR 
spectra of some bromides of the N-acetonyl-N-fenacy/-N-N- 
dimethylammonium p-substituted. Canto, E.L. do (Universidade 
Estadual de Campinas, SP (Brazil). Inst. de Quimica); Rittner, R.; 
Grandjean, J.; Laszlo, P. Grupo de Usuarios de Ressonancia Mag- 
netica Nuclear, Rio de Janeiro, RJ (Brazil). 1989. 204p. (In 
Portuguese). (CONF-8905382-: Meeting of nuclear magnetic reso- 
nance users, Angra dos Reis (Brazil), 9 May 1989). In Proceedings 
of the 2. Meeting of Nuclear Magnetic Resonance Users. Order 
Number DE91636307. Source: OST!; NTIS (US Sales Only); INIS. 

The chemical shift of carbon-13 of some bromides of the N- 
acetonyl-N,N-dimethyl-N-fenacylammonium were determined, by 
infrared spectra and sup(1)H and sup(13)C nuclear magnetic reso- 
nance spectra. (M.C.K.). 


27871 (INIS-BR-2637) Deuterium isotope effects in the 
thermal decomposition of 6-hydroxy ketones and 6-hydroxy 
esters. Quijano, J. (Universidad de Antioquia, Medelilin (Colom- 
bia). Facultad de Ciencias Exactas e Naturales); Rodrigues, M.M.; 
Yepes, M.S.; Gallego, L.H. Santa Catarina Univ., Florianopolis, SC 
(Brazil). Dept. de Quimica. 1986 10p. (CONF-8604419-: 5. confer- 
ence of organic physical chemistry, Florianopolis (Brazil), 2-4 Apr 
1986). Order Number DE91640037. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In a previous publication it was proposed that 6-hydroxy-ketones 
decompose thermally to mixtures of aldehydes and ketones in a 
reaction that is the reverse of the aldol condensation, and that 6- 
hydroxy esters pyrolyze to form a mixture of the corresponding 
ester and aldehyde or ketone. This decomposition follows first- 
order kinetics and appears to be unimolecular. Based on these 
data it was proposed that the reaction involves a cyclic six- 
membered transition state. To further corroborate this mechanism, 
thermolysis was carried out with the hydrogen replaced by deu- 
terium. The small primary isotope effect observed agrees with the 
proposed transition state geometry, and the low cumulative sec- 
ondary deuterium effect is a good indication that no C-H bond is 
broken in the rate controlling step. (author). 


27872 (INIS-mf-12832, pp. 79-84) Advanced technology 
heavy water monitors offering reduced implementation costs. 
Kalechstein, W. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Hippola, K.B.; Cumming, C. 
Canadian Nuclear Society, Toronto, ON (Canada). 1984. 132p. 
(CONF-840613-: 24. annual international conference of the Cana- 
dian Nuclear Association and the 5. annual conference of the 
Canadian Nuclear Society, Saskatoon (Canada), 3-6 Jun 1984). In 
Proceedings of the Canadian Nuclear Society fifth annual confer- 
ence. Order Number DE91640583. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The development of second generation heavy water monitors for 
use at CANDU power station and heavy water plants has been 
completed and the instruments brought to the stage of commercial 
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availability. Application of advanced technology and reduced utiliza- 
tion of custom manufactured components have together resulted in 
instruments that are less expensive to produce than the original 
monitors and do not require costly station services. The design has 
been tested on two prototypes and fully documented, including the 
inspection and test procedures required for manufacture to the 
CSA Z299.3 quality verification program standard. Production of 
the new monitors by a commercial vendor, Barringer Research 
Ltd., has begun and the first instrument is scheduled for delivery to 
CRNL's NRU reactor in late 1984. 


27873 (INIS-mf—12870, pp. 10.22-10.25) Development of a 
laser based detritiation system at Ontario Hydro. O'Neill, J.A. 
(Ontario Hydro, Toronto, ON (Canada). Research Center); Woodall, 
K.B.; Robins, J.R.; Bartoszek, F.E.; Morrison, H.D. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confter- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A system for separation of tritium from protium based on selective 
multiphoton dissociation of trifluoromethane is under development. 
In addition to the selective multiphoton dissociation process, pro- 
cesses have been demonstrated for transfer of tritium from a water 
feed to the trifluoromethane process gas and for the separation of 
the tritiated dissociation product from the trifluoromethane after the 
laser dissociation cell. A simple dissociation cell design employing 
waveguiding of laser radiation in hollow cylindrical dielectrics has 
been tested. Work is continuing to integrate the experimental data 
into a computer model of the complete detritiation system which 
will allow us to determine if this process can provide the basis for 
low cost, low inventory tritium separation facilities. 


27874 (KAPL-4727) Metal oxide solubility behavior in high 
temperature aqueous solutions. Ziemniak, S.E. Knolls Atomic 
Power Lab., Schenectady, NY (United States). May 1991. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC12-76SN00052. (CONF-9108114—1: 2. international 
symposium on chemistry in high temperature water, Provo, UT 
(United States), 19-22 Aug 1991). Order Number DE91015623. 
Source: OSTI; NTIS; GPO Dep. 

The solubility behavior of metal oxides in sub- and super-critical 
aqueous solutions is quantified using thermodynamic concepts. 
Three physicochemical phenomena are discussed: (1) metal oxide 
solid phase stability, (2) metal oxide dissolution reaction equilibria 
and (3) metal ion hydrocomplex formation. Thermochemical proper- 
ties of metal oxides/ions representative of the most common 
constituents of construction metal alloys, i.e., elements having 
atomic numbers between 22 (Ti) and 30 (Zn), are summarized on 
the basis of metal oxide solubility studies. 41 refs., 4 tabs., 3 figs. 


27875 (LBL-30652) Electronic structure in the actinides: 
Three cases studies. Kot, Wing Keung. Lawrence Berkeley Lab.., 
CA (United States). Apr 1991. 150p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SFN0098. Order 
Number DE91016251. Source: OSTI; NTIS; GPO Dep. 

The zero-field splittings (ZFS) of Cm** incorporated into single 
crystals of LuPO, have been determined by electron paramagnetic 
resonance (EPR) spectroscopy to be 0.0, 2.4, 8.0 and 9.3 cm" at 
298 K; they show a fair agreement with those measured by excita- 
tion and fluorescence experiments. The total splitting of = 10 
cm—" is significantly smaller than the only previously known ZFS of 
the half-filled 5f shell of Cm* (20.2 cm—' in Cm>+:SrCia). The rel- 
atively low excited 6d configuration in the Th** free ion is found to 
be stabilized relative to the 5f by trigonal crystal-fields with no axial 
ligands to the extent that it becomes the ground configuration in 
tris(bis-trimethylsilyicyclopentadienyl) thorium (Ill) (Cp3’Th) and 
trisindenyl thorium (Ill). The 5f crystal-field states in Cp,’’Th are 
found to be over 15,000 cm~' above ground. This represents the 
first instance where the electronic configuration in an actinide is dif- 
ferent than 5f". Theoretical consideration has reached the same 
conclusion. A similar crystal-field around Ce** was shown to result 
in a 5d excited state that is the lowest in energy ever observed in 
trivalent cerium. Reaction of PaCis or PaCl, with LiIBH,;CH, 
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afforded the tetrahedral 5f' complex Pa(BH3CH3),4. Failure to ob- 
serve an EPR signal with the compiex is probably due to a Ig, 
quartet ground state and fast spin-lattice relaxation. The 'H and 
™B NMR spectra were recorded; the sign of the upfield proton and 
the magnitude of the downfield boron isotropic shifts cannot be ex- 
plained by a spin-polarization model. 175 refs., 46 figs. 13 tabs. 


27876 (LBL-30861) Equation of state for pure sodium 
chloride. Anderko, A.; Pitzer, K.S. Lawrence Berkeley Lab., CA 
(United States). Jun 1991. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9106176—2: 11. symposium on thermophysical properties, 
Boulder, CO (United States), 23-27 Jun 1991). Order Number 
DE91014618. Source: OSTI; NTIS; GPO Dep. 

An equation of state for pure sodium chloride has been devel- 
oped on the basis of experimental data and results of Monte Carlo 
simulations for the restricted primitive model (RPM). The experi- 
mental data base included limited vapor pressure and saturated 
liquid density data as well as dimerization equilibrium constants. 
The liquid densities have been extrapolated to the supercooled re- 
gion using liquid-phase Monte Carlo data. For this purpose, the 
parameters of the primitive model have been calculated by assum- 
ing that sodium chloride and RPM obey the corresponding states 
principle over a limited range of conditions. In the near-critical re- 
gion Monte Carlo data as well as results of cluster calculations 
have been used with parameters scaled to reproduce the critical 
temperature obtained by extrapolating saturation data. The RPM 
parameters employed in the calculations are close to those for 
crystalline NaCl. The experimental and scaled Monte Carlo data 
have been reproduced within their accuracy using a van der 
Waals-type equation of state with two temperature-dependent pa- 
rameters a and b. The functions representing the temperature 
dependence of the parameters have been designed to ensure reli- 
able extrapolation to lower and higher temperatures. Dimerization 
of sodium chloride has been allowed for by using a closed-form 
term representing the effect of association on the compressibility 
factor. The performance of the equation has been additionally 
verified by predicting compressibility factors at low reduced temper- 
atures outside the saturation region and comparing them with 
scaled Monte Carlo data. 17 refs., 1 fig., 3 tabs. 


27877 (LBL-30899) Virial coefficients and equations of 
state for mixed fluids; application to CH,-H20. Pitzer, K.S.; An- 
derko, A.; Sterner, S.M. Lawrence Berkeley Lab., CA (United 
States). Jun 1991. 16p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC03-76SF00098. (CONF- 
9106176—4: 11. symposium on thermophysical properties, Boulder, 
CO (United States), 23-27 Jun 1991). Order Number DE91016248. 
Source: OSTI; NTIS; GPO Dep. 

The statistical mechanics of both pure and mixed fluids yields 
expressions in terms of virial expansions. The composition depen- 
dencies of various virial coefficients are well established as are the 
integrals expressing their values in terms of intermolecular poten- 
tials. These expressions are simple for the second virial coefficient 
but increase in complexity so rapidly for higher coefficients that it is 
not yet feasible to generate a complete equation of state from in- 
termolecular potentials by this method. But it will be shown that 
these properties for the second, third, and fourth virial coefficients 
cab be combined in a very useful manner with information from the 
complete equations of state for the component pure fluids to yield 
a form for the equation for the mixed fluid which maintains consis- 
tency with all of the pertinent principles and has a minimum 
number of parameters to be evaluated empirically. The system 
CH,4-H20 is presented here as an example and other very recent 
applications are cited. 21 refs., 4 figs., 2 tables. 


27878 (LBL-30901) Crossed beams studies of nonadia- 
batic collision dynamics. Suits, A.G. Lawrence Berkeley Lab., 
CA (United States). Jun 1991. 167p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE91016250. Source: OSTI; NTIS; GPO Dep. 
Nonadiabatic product channels have been studied for a variety 
of collision processes using crossed molecular beams under single 
collision conditions. Laboratory angular distributions, translational 
energy distributions and collision energy dependence have been 
measured for several chemiionization reactions in an effort to gain 
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an understanding of the underlying collision dynamics. In addition, 
reactivity has been studied as a function of excited state orbital 
alignment in a number of these chemiionization reactions, and very 
strong alignment effects are observed. Chemiions Ba* and BaBr* 
produced in reaction of Ba('S , 'P;) with Bro were studied as a 
function of laboratory scattering angle, translational energy release, 
barium electronic state and alignment of the barium p orbital at col- 
lision energies of 1.1 and 1.5 eV. The contour map obtained for 
the BaBr* product indicates a close near-collinear collision is re- 
quired to gain access to the region in which the second electron 
transfer may occur. Chemiions Ba*, BaO*, BaO2* from reaction of 
ground state and electronically excited Ba with O; were studied in 
an effort to extend the insights obtained in the Brz studies to an 
atom-triatom system. A profound dependence of reactive signal on 
orbital alignment was observed at some scattering angles, despite 
the reduced symmetry of these systems compared to Brz. Contour 
maps of scattered Ba(°P2) flux from collision of Ba('P,) with O2 
and No were obtained from simulations of measured Ba(°P2) 
Doppler spectra taken at a variety of probe laser angles in a 
crossed beams experiment. 149 refs., 43 figs., 3 tabs. 


27879 (SAND-91-0122C) NMR spectroscopy of experimen- 
tally shocked silicate minerals. Cygan, R.T. (Sandia National 
Labs., Albuquerque, NM (USA)); Boslough, M.B.; Kirkpatrick, R.J. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
15p. Sponsored by Department of Defense, Washington, DC 
(United States); USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9103186—-1: 1991 American 
Physical Society (APS) conference on compression of condensed 
matter, Houston, TX (United States), 18-22 Mar 1991). Order Num- 
ber DE91014897. Source: OSTI; NTIS; GPO Dep. 

Magic-angle spinning nuclear magnetic resonance (MAS NMR) 
techniques were used to analyze experimentally shocked quartz 
and feldspar powders. 2°Si NMR spectra were determined for 
quartz and labradorite feldspar and *’Al and ®9Na spectra for 
labradorite. Both minerals were shocked to 7.5, 16.4, and 22 GPA 
using the Sandia “Momma Bear” recovery fixtures. The MAS NMR 
results for quartz are in full agreement with previous measure- 
ments, indicating a high degree of reproducibility. Numerical 
decomposition of quartz data are consistent with two distinct 
phases: a defective crystalline quartz and an amorphous-like silica 
phase. There is a strong correlation between the fraction of amor- 
phous phase and the mean peak shock pressure. The labradorite 
data are much more complicated, consisting of multiple peaks with 
no obvious correlation with shock pressure. No amorphous phase 
was evident from the NMR spectra of the shocked labradorite, nor 
were high pressure phases detectable for either mineral. 6 refs., 3 
figs., 1 tab. 


27880 (SAND-91-0555C) Interaction of deuterium with in- 
ternal surfaces in silicon. Myers, S.M.; Follstaedt. D.M.; Stein, 
H.J.; Wampler, W.R. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9107146-2: 16. international conterence on defects in 
semiconductors, Bethlehem, PA (United States), 22-26 Jul 1991). 
Order Number DE91016644. Source: OSTI; NTIS; GPO Dep. 

The strength of deuterium bonding to the walls of closed cavities 
within Si was determined in ion-beam experiments. These studies 
circumvented an inherent indeterminacy in the analysis of external- 
surface desorption and thereby allowed the Si-H surface bond 
energy to be quantified for the first time. The bond energy is 2.5 + 
0.2 eV for submonolayer coverages. 14 refs., 3 figs. 


4004 Electrochemistry 
Refer also to citation(s) 26001, 27519, 27836 


27881 (DOE/ER/13666-T3) Chemically modified electrodes 
and related solution studies: Technical progress report, Jan- 
uary 15, 1989-June 24, 1991. Elliott, C.M. Colorado State Univ., 
Fort Collins, CO (United States). Dept. of Chemistry. [1991]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER13666. Order Number DE91016740. Source: 
OSTI; NTIS; GPO Dep. 





This report contains sections describing water oxidation catalysis 
by doubly linked ,.-oxo ruthenium complexes, polymer films formed 
by oxidation of transition metal electrodes into solutions of 
bisbipyridinealkane ligands. polymer films containing CpMo(p- 
S)eSeCHR dinuclear clusters, conducting polymer films for catalyst 
incorporation, and Ru,/Fe complexes of tetra(4’-methyl-2,2'- 
bipyridine)porphyrin—catalytic epoxidation of olefins. 14 refs., 2 figs. 
(WET) 


27882 (ENET-8900188/5) Stability analysis of an elec- 
trolytic cell for aluminium production by a_ perturbation 
method. Descloux, J. (Ecole Polytechnique Federale, Departement 
de Mathematique, Lausanne (CH)); Romerio, M.V. Bundesamt fuer 
Energiewirtschaft, Bern (Switzerland). 1991. 74p. Order Number 
DE91523112. Source: OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3006 Bern (CH). 

Experimentally instabilities can be observed through recordings 
of the anodic current fluctuations of electrolytic cells for aluminium 
winning. The Fourier analysis of these fluctuations, for large periods 
of time, shows the presence of frequencies seemingly quite close 
of those one would obtain under ther action of the gravitational field 
only. Since these experimental observations constitue one if not 
the single precise result which can be obtained concerning the mo- 
tion of the two fluids cryolite and molten aluminium, our purpose, in 
this paper, is to analyse a mathematical model which should allow 
us to recover these experimental results and consequently throw 
some light on the physical phenomena which are responsible for 
the appearence of these current fluctuations. (author) 1 fig., 3 refs. 


27883 (UCRL-LR-106479) Initial study of the complete me- 
diated electrochemical oxidation of ethylene glycol. Farmer, 
J.C.; Hickman, R.G.; Wang, F.T.; Lewis, P.R.; Summers, LJ. 
Lawrence Livermore National Lab., CA (United States). 10 
Jan 1991. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91015523. Source: OSTI; NTIS; GPO Dep. 

Mediated electrochemical oxidation (MEO) may be used in the 
future for ambient temperature destruction of hazardous waste and 
for converting mixed (hazardous and radioactive) waste to 
transuranic (TRU) waste. We have studied the MEO of ethylene 
glycol in an electrochemical reactor. The reactor had a rotating an- 
ode that was usually operated below the limiting current for Ag(2) 
generation. Rates of carbon dioxide generation were measured. A 
dynamic model of the rotating-anode electrochemical reactor was 
developed to predict the concentrations of ethylene glycol, carbon 
dioxide, chemical intermediates, and Ag(2) as functions of time. In- 
termediates are believed to include formaldehyde and formic acid. 
15 rets., 7 figs., 5 tabs. 


4005 Photochemistry 
Refer also to citation(s) 26355, 26386, 27728, 28033 


27884 (DOE/ER/13363-T2) Reactions of small molecular 
systems: Progress report, June 1, 1990—April 31, 1991. Wittig, 
C. University of Southern California, Los Angeles, CA (United 
States). Dept. of Chemistry. [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-85ER13363. 
Order Number DE91014519. Source: OSTI; NTIS; GPO Dep. 

In this report, we present the CoH2 + hv(193.3 nm) — H + CoH 
translational energy distribution. A CoH bending progression domi- 
nates the distribution. The Rydberg time of flight (TOF) method 
offers high resolution (10’s of cm~'), which may ultimately be 
needed to establish D, doubt. The method of detecting H atoms 
via 2-photon, 2-frequency excitation to a high-lying Rydberg state 
followed by efficient field ionization was used. Briefly an expansion 
of CoH. seeded in He is skimmed and crossed with the output 
from an ArF laser. H-atoms are excited by VUV radiation tuned to 
121.6 nm (Lyman-a). This is generated by tripling the output of a 
364.7 nm dye !aser in Kr. Another laser beam, overlapping the 
121.6 nm beam, transfers population from the 2?P level to a high- 
lying Rydberg level. Such levels are metastable and remain excited 
or many 10's of ws. These atoms travel to a detector 23.6 cm from 
the interaction region; since the atoms are neutral, they are not af- 
fected by space charge. As the atoms arrive at the detector, they 
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are field-ionized and detected as ions. TOF spectra are recorded 
using a transient digitizer and a computer. 27 refs.. 2 figs. 


27885 (DOE/ER/13914—14) Interfacial systems for photo- 
chemical energy conversion: Progress report, April 1, 
1988—March 31, 1991. Wrighton. M.S. Massachusetts Inst. of 
Tech., Cambridge. MA (United States). [1991]. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13914. Order Number DE91015743. Source: OSTI: NTIS; 
GPO Dep. 

Progress in several areas related to photoelectrochemical energy 
conversion is Summarized, including work on selective modification 
of 2-6 semiconductors, inter- and intramolecular excited state elec- 
tron transfer, pH-dependent molecular rectification, new surface 
modification reagents, enzyme-catalyzed redox processes, and 
synthesis of new rigid rod molecules for light absorption and 
charge separation. 21 refs., 5 figs. 


27886 (DOE/ER/13934—-T1) [State resolved studies of the 
methyl radical]: Annual technical progress report. Houston, 
P.L. Cornell Univ., Ithaca, NY (United States). Dept. of Chemistry. 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-88ER13934. Order Number 
DE91016183. Source: OST]; NTIS; GPO Dep. 

Reactions of methyl radicals play a major role in the combustion 
of nearly all hydrocarbon fuels. During the past three years, the ob- 
jectives of our DOE supported research have been (1) to examine 
photodissociations producing methyl radicals in order to learn the 
internal and translational energy distributions of the products, and 
(2) to develop a capability to investigate important combustion re- 
actions using these methyl radicals as reagents are summarized. 
The sources for methyl (and other) radicals that have been exam- 
ined in our laboratory, and our progress in constructing an 
apparatus to investigate their reactions. Our group has performed 
detailed examination of four methyl sources: methyl iodide, ace- 
tone, acetaldehyde, and nitromethane. 24 refs., 9 figs. 


27887 (EGG—10617-2096) Photophysics and chemistry of 
ultra-fast ZnO and CdS phosphors. Gleason, J.; Turley, W.D.; 
Lehmann, W. EG and G Energy Measurements, inc., Las Vegas, 
NV (United States). [1991]. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-88NV10617. 
(CONF-911047—2: 180. meeting of the Electrochemical Society, 
Phoenix, AZ (United States), 13-18 Oct 1991). Order Number 
DE91013106. Source: OSTI; NTIS; GPO Dep. 

Powder and vapor deposited samples of the strongly n-type 
doped Ii-Vi semiconductors, zinc oxide doped with gallium 
(ZnO:Ga) and cadmium sulfide doped with indium (CdS:In), were 
synthesized. The relationship between the emission spectrum and 
the unusually fast (0.1 ns < + < 1 ms) decay constant, and the 
material composition and crystalline structure was studied. Our ef- 
forts concentrated primarily on the high speed green (500-530 nm) 
CdS:In emission. The green emission is shown by control experi- 
ments to be intrinsic to CdS. However, indium doping followed by 
reduction in high temperature hydrogen (H2) gas is required to 
generate sufficient luminescent yield. The green emission is be- 
lieved to result from electronic transitions between the conduction 
band and centers close to the valence band edge and the im- 
proved efficiency from an increased concentration of free electrons. 
A model linking the short decay constant to the concentration of 
tree electrons is proposed. 


4006 Radiation Chemistry 
Refer also to citation(s) 25826, 25827, 28025, 28028, 28029 


27888 (AECL-9556) A preliminary assessment of the ef- 
tects of radiation on polymer properties. Dickson, L.W. Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment. 1988. 19p. Order Number DE91642003. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The literature on the effects of radiation on the properties of vari- 
ous polymers and composites has been briefly reviewed for the 
purpose of identifying polymeric materials that could be irradiated 
to improve their performance. Radiation treatment of polymers may 
lead to cross-linking or chain scission reactions, depending on the 
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chemical nature of the polymer. Cross-linking generally leads to an 
improvement in the mechanical properties of the polymer. Chain 
scission leads to deterioration in mechanical properties. The prop- 
erties of irradiated polymers also depend on the degree of polymer 
crystallinity and the irradiation conditions. including dose rate and 
the presence of oxygen, cross-linking agents and other additives. A 
30% increase in the tensile strength of many polymers may be ob- 
tained by radiation cross-linking under appropriate conditions. 40 
rets. 


27889 (ANL/CP-73551) Studies of ion solvation using 
pulse radiolysis. Jonah, C.D.; Lin. Yi. Argonne National Lab., IL 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9107136-1: 9. International Congress of Radiation Research 
(ICRR) conference, Toronto (Canada), 7-12 Jul 1991). Order Num- 
ber DE91015252. Source: OSTI; NTIS: INIS; GPO Dep. 

In this paper we describe our measurements of ion solvation in a 
series of alcohols. Benzophenone is dissolved in an alcohol at a 
sufficiently high concentration so that the electrons formed by radi- 
ation will react with the benzophenone molecule to form the anion. 
The spectrum of the anion is then observed as a function of time. 
As the benzophenone anion solvates, the seectrum shifts to the 
blue. The results of our measurements clearly show that both the 
size of the solvent molecules and their shapes are important in the 
solvation process. Different spectral relaxation processes are ob- 
served for ions than are observed for electron solvation, the 
“simple” ion system that has been most heavily studied. In addition, 
these results suggest that the rate of solvation may be different for 
ions in solution than for dipoles in solution. 26 refs., 3 figs. 


27890 (INIS-SU-—257, pp. 41-42) Search for ways of practi- 
cal use of actinides as isotope energy sources. Kalashnikov, 
N.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Kalinichenko, 
B.S.; Shvetsov, I.K. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides ’89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. CARBON DIOXIDE/radiolysis; WATER VA- 
POR/radiolysis; ALPHA PARTICLES; RADIOLYSIS; CURIUM 244; 
DENSITY; ENERGY SOURCES; G VALUE 


27891 (INIS-SU-257, pp. 214) Radiolysis of plutonium 
hexafluoride physically adsorbed on PuF,. Mareev, |.Yu. (Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii); Prusakov, V.N.; Serik, 
V.F. AN SSSR, Moscow (USSR). 1989. 46ip. (CONF-8909225-: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PLUTONIUM FLUORIDES/adsorption; PLUTONIUM 
FLUORIDES/autoradiolysis; CHEMICAL REACTION KINETICS; 
LOW PRESSURE; MEDIUM TEMPERATURE; ADSORPTION; AU- 
TORADIOLYSIS; REDUCTION; VALENCE 


27892 (INIS-SU-257, pp. 277-278) Analysis of actinides us- 
ing organic ion exchangers. Dedgaonkar, V.G. (Poona Univ., 
Pune (india)); Mukherjee, M. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 6 refs., 2 tabs. ORGANIC ION EXCHANGERS/ 
chemical radiation effects; THORIUM COMPOUNDS/diffusion; 
THORIUM COMPOUNDS /ion exchange; URANYL COMPOUNDS/ 
diffusion, URANYL COMPOUNDS/ion exchange; ACTIVATION EN- 
ERGY; GAMMA RADIATION; RADIATION DOSES; DIFFUSION 


27893 (INIS-SU-257, pp. 373-374) Kinetics of actinide 
valency transtormation in alpha-radiolysis of nitrate- and per- 
chiorate solutions. Frolov, A.A. (Nauchno-issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)); Andrejchuk, N.N.; 
Rotmanov, K.V.; Frolova, L.M.; Vasil'ev, V.Ya. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. 9 refs. ACTINIDE COMPOUNDS/oxidation: AC- 
TINIDE COMPOUNDS, radiolysis: ACTINIDE COMPOUNDS 
reduction: OXIDATION: RADIOLYSIS: REDUCTION: ALPHA PAR- 
TICLES: AQUEOUS SOLUTIONS; CHEMICAL COMPOSITION: 
CHEMICAL REACTION KINETICS: CURIUM 244: DOSE RATES: 
NITRATES; PERCHLORATES; VALENCE 


27894 (INIS-SU-—257, pp. 383) Reactivity of actinide ions to- 
wards inorganic free radicals in irradiated aqueous solutions. 
Pikaev, A.K. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii); 
Gogolev, A.V.; Shilov, V.P.; Fedoseev, A.M. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR). 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. ACTINIDE COMPOUNDS/radiolysis; RADIOLYSIS; 
AQUEOUS SOLUTIONS; CHEMICAL COMPOSITION; CHEMICAL 
REACTION KINETICS; HYDROXIDES; INORGANIC ACIDS; PH 
VALUE; QUANTITY RATIO; RADICALS; REDOX POTENTIAL 


27895 (INIS-SU-—257, pp. 384) The study of kinetics of O- 
reactions with plutonium (6) and americium (6) ions in aque- 
ous solutions by pulse radiolysis method. Gogolev, A.V. (AN 
SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii); Fedoseev, A.M.; 
Shilov, V.P.; Pikaev, A.K. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides '89, Tashkent (USSR). 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM COMPOUNDS/oxidation; AMERI- 
CIUM COMPOUNDS/radiolysis; NEPTUNIUM COMPOUNDS/ 
oxidation; NEPTUNIUM COMPOUNDS /radiolysis; PLUTONIUM 
COMPOUNDS/oxidation; PLUTONIUM COMPOUNDS /radiolysis; 
OXIDATION; RADIOLYSIS; AQUEOUS SOLUTIONS; CHEMICAL 
REACTION KINETICS; ELECTRONS; MEV RANGE 01-10; NI- 
TROUS OXIDE; PULSED IRRADIATION; REDOX POTENTIAL 


27896 (INIS-SU-257, pp. 385-386) An application of 
actinides to heterogeneous radiation-chemical systems. 
Kalashnikov, N.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Kalinichenko, B.S.; Shvetsov, I.1. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225—: <Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs., 4 figs. WATER/radiolysis; WATER VAPOR’ 
radiolysis; CHEMICAL REACTION KINETICS; FISSION PROD- 
UCTS; HIGH TEMPERATURE; PYROLYSIS; SILICON OXIDES; 
URANIUM 235; WATER; RADIOLYSIS 


27897 (PNL-SA-19709) Energy transfer mechanisms in 
DNA; relationship to energy deposition in submicroscopic vol- 
umes. Miller, J.H. (Pacific Northwest Lab., Richland, WA (USA)); 
Frasco, D.L.; Swenberg, C.E.; Rupprecht, A. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9107136-3: 9. International Congress of 
Radiation Research (ICRR) conference, Toronto (Canada), 7-12 Jul 
1991). Order Number DE91015464. Source: OSTI; NTIS; GPO 
Dep 

Energy transport by secondary electrons is a well known exam- 
ple of energy transfer on the naonometer scale, but intramolecula; 
energy and charge transfer after collisional excitation and ionization 
of molecules have received much less attention. Recent findings 
have raised questions about the common assumption that radiation- 
induced DNA damage remains fixed on the nanometer scale during 
formation of biologically significant lesions. We have investigated 
mechanisms for the observation that DNA base radicals induced by 
neutrons are dependent on the orientation of DNA fibers relative to 
the neutron flux. We show radicals produced by direct irradiation of 
DNA with protons do not show dependence on DNA orientation. 
This may have been due to the high doses and dose rates of our 
experiments. Experiments with larger samples, higher proton ener- 
gies, and improved detection sensitivity might reveal orientation 
effects not seen in our samples. 17 refs., 4 figs., 1 tab. 
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Refer also to citation(s) 25773, 25780, 25819, 25825, 25963, 
26223, 26828, 27542, 27574, 27577, 27682, 27848, 27875, 27891, 
27892, 27893, 28576, 28577 


27898 (CONF-9110147-1) Radioisotopes for radioimmun- 
odetection (RAID) and radioimmunotherapy (RAIT)}—current 
and new perspectives. Knapp, F.F. Jr. Oak Ridge National Lab., 
TN (United States). [1991]. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Society of Nuclear Medicine southeastern chapter meeting; Holly- 
wood, FL (United States); 11-13 Oct 1991. Order Number 
DE91014107. Source: OSTI; NTIS; GPO Dep. 

In this paper the availability and properties of radioisotopes for 
both radioimmunodiagnosis (RAID) and _ radioimmunotherapy 
(RAIT) are discussed. Examples are provided for radioisotopes 
available via direct production in nuclear reactors and accelerators 
or as daughters obtained from radionuclide generator systems 
whose parents are either reactor or accelerator produced. Impor- 
tant factors which must be considered for the use of a particular 
radioisotope include availability, the physical half-life and decay 
properties, and chemical versatility for protein attachment. Although 
both “direct” and “indirect” methods are available for attachment of 
radioisotopes to antibodies, this broad field of research is not re- 
viewed in detail. Practical issues related to the availability and use 
of a variety of radionuclides are described. 47 refs., 5 tabs. 


27899 (IAERU-9002, pp. 2-22) Some recent topics and fu- 
ture prospects of hot atom chemistry. Matsuura, Tatsuo (Rikkyo 
Univ., Yokosuka, Kanagawa (Japan). Inst. for Atomic Energy). 
Rikkyo Univ., Yokosuka, Kanagawa (Japan). Inst. for Atomic En- 
ergy. Nov 1990. (in Japanese). (CONF-9006327-: 6. IAERU 
seminar, 'reactor chemistry’, Tokyo (Japan), 9 Jun 1990). In Pro- 
ceedings of IAERU seminar-Vl, ‘reactor chemistry’. 122p. Order 
Number DE91755687. Source: OSTI; NTIS (US Sales Only); INIS. 

Hot atom chemistry (HAC), which treats reaction of ‘hot atoms’, 
has two meanings. First, HAC in a narrower sense, treats hot 
atoms which are produced by various nuclear processes, and are 
almost always radioactive. Conventional chemical separation 
techniques are usually employed for the product analysis, and ra- 
dioactivity of the hot atoms is a ‘probe’ of various products. This 
classical approach is the main part of the studies usually called 
‘chemical effects of nuclear transformations’. Second, HAC in a 
broader sense, treats hot atoms which are produced not only 
nucleogenetically but also by any other means, such as by photo- 
chemical, radiation-chemical, and electronic discharge reactions, or 
by atomic beams. Thus these hot atoms are not always radioactive. 
The introduction presents general classifications of HAC, of hot 
atoms, and of hot-atom-chemical reactions, the correlation of HAC 
with various other fields of science and technology, and the various 
experimental methodologies of the classical approach of HAC. The 
main part of the present discussion includes the following three re- 
cent topics from the studies done or being done by the author's 
group. They are: (1) The probability of hot abstraction by '°N hot 
atoms forming CN and NH radicals from benzene and cyclohexane, 
(2) components of retention, various factors affecting these reten- 
tions, and a new aspect on the irradiation temperature dependence 
on ‘primary retention’, and (3) effects of molecular size on the 
threshold energy producing a °'Cr hot atom. The author believes 
that these are typical examples, which are worthwhile for further 
study, because they treat the important fundamental processes of 
hot-atom-chemical reactions and some of the hypotheses in ex- 
plaining the results may be developed into general rules applicable 
also to the related areas. The future prospects on the study of 
HAC along these lines are also presented as a summary. (author). 


27900 


(IAERU—9002, pp. 23-44) Sate handling of plutonium 
and a method of disposing radioactive wastes: Experience at 
Japan Atomic Energy Research institute. Yahata, Taneaki 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment). Rikkyo Univ., Yokosuka, Kanagawa 
(Japan). Inst. for Atomic Energy. Nov 1990. (In Japanese). (CONF- 
9006327--- 6. IAERU seminar, ‘reactor chemistry’, Tokyo (Japan), 9 
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Jun 1990). In Proceedings of IAERU seminar-Vl, ‘reactor chem- 
istry’. 122p. Order Number DE91755687. Source: OSTI; NTIS (US 
Sales Only): INIS 

The author has been engaged for the past thirty years at JAERI 
in various studies on reactor chemistry, especially on the dry repro- 
cessing method of spent fuel, on solid chemistry of plutonium for 
the purpose of developing fast breeder reactor fuel, and on the 
disposal of radioactive waste contaminated with plutonium. This re- 
view describes some general and specific features of plutonium. 
The former includes the general safe handling techniques and its 
safe management for plutonium and its waste. The latter includes 
the syntheses of several plutonium compounds, such as plutonium 
fluorides, plutonium hydrides, and plutonium carbides, as well as a 
new recovery method of plutonium by thermal decomposition of 
plutonium-contaminated organic compounds, which has been de- 
veloped for effective volume reduction of general radioactive solid 
waste by a fluidized bed incinerator with a copper oxide catalyst. 
(author). : 


27901 (INIS-BR-2496) Enrichment of boron 10. Coutinho, 
C.M.M.; Rodrigues Filho, J.S.R.; Umeda, K.; Echternacht, M.V. As- 
sociacao Brasileira de Energia Nuclear, Rio de Janeiro, RJ (Brazil). 
1990 11p. (In Portuguese). (CONF-9004320—: 3. general congress 
of nuclear energy, Rio de Janeiro (Brazil), 22-27 Apr 1990). Order 
Number DE91638930. Source: OSTI; NTIS (US Sales Only); INIS. 

A isotopic separation pilot plant with five ion exchange columns 
interconnected in series were designed and built in the IEN. The 
columns are charged with a strong anionic resin in its alkaline 
form. The boric acid solution is introduced in the separation 
columns until it reaches a absorbing zone length which is sufficient 
to obtain the desired boron-10 isotopic concentration. The boric 
acid absorbing zone movement is provided by the injection of a di- 
luted hydrochloric acid solution, which replace the boric acid 
throughout the columns. The absorbing zone equilibrium length is 
proportional to its total length. The enriched boron-10 and the de- 
pleted boron are located in the final boundary and in the initial 
position of the absorbing zones, respectively. (author). 


27902 (INIS-BR-2612, pp. 20) Studies on Zn losses in 
sup(67)Ga processing. Braghirolli, A.M.; Santos, D.F. dos; Silva, 
R.F. da. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). Dept. de Fisica. 1988. 78p. (in Portuguese). In Annual 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1988. Order Number DE91637263. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. GALLIUM 67/separation 
processes; CALIBRATION; ELECTRODEPOSITION; ISOTOPE DI- 
LUTION; ISOTOPE RATIO; MASS; SOLUTIONS; ZINC 65 


27903 (INIS-BR-2612, pp. 61-63) Radioisotope microbiolog- 
ical control. Aleixo, L.C.M. Instituto de Engenharia Nuclear (IEN), 
Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in 
Portuguese). In Annua/ Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IODINE 123/isotope production; 
BACTERIA; CONTAMINATION; CULTURE MEDIA; FUNGI; IN- 
DIUM 111; QUALITY CONTROL 


27904 (INIS-BR-2612, pp. 27-28) Production of Sn tracer. 
Osso Junior, J.A.; Braghirolli, A.M.S.; Silva, R.F. da. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica. 1988. 78p. (in Portuguese). In Annual Technical Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1988. 
Order Number DE91637263. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. TIN 117/tracer techniques; 
ALPHA REACTIONS; INDIUM 115 TARGET; ISOTOPE PRODUC- 
TION; LABELLED COMPOUNDS; NEUTRONS; SEPARATION 
PROCESSES 


27905 (INIS-BR-2612, pp. 63-66) Isotope production. Anon. 
Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica. 1988. 78p. (In Portuguese). In Annua/ Technical 
Report - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
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1988. Order Number DE91637263. Source: 
Sales Only); INIS. 

The activities developed at IEN about Isup(123) and Co sup(57) 
production of nitrogen are still discussed. (E.G.). 


OSTI; NTIS (US 


27906 (INIS-BR-2613, pp. 29) Centralized radiopharmacy: 
production of technetium-99m target kits (Tc-99m). Boasque- 
visque, E.M. (Programa Integrado de Imagens, Rio de Janeiro, RJ 
(Brazil). Lab. de Radiofarmacia); Souza, J.E.Q.; Maciel, O.S.; 
Bernardo Filho, M. Sociedade Brasileira de Radiologia, Sao Paulo, 
SP (Brazil). 1988. 43p. (In Portuguese). (CONF-8811369-: 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. RADIOPHARMACEUTICALS/ 
production; TECHNETIUM 99/production; LABELLED COM- 
POUNDS; RADIOPHARMACEUTICALS; PRODUCTION 


27907 (INIS-BR-2645, pp. 57-61) New methods of 
sup(111)in chemical separation. Santos, D.F.; Osso Junior, J.A.; 
Bastos, M.A.V.; Britto, J.L.Q.; Silva, R.F. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (In 
Portuguese). In Annua/ Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

The cation exchange and thermochromatography methods for 
chemical separation of sup(111) In from silver targets are de- 
scribed. The cation exchange method is based on the difference 
between In and Ag distribution coefficients on cation exchange 
resin treated with HNO sub(3). The thermochromatography con- 
sists of indium diffusion on silver melted after sublimation and 
posterior condensation. (M.C.K.). 


27908 (INIS-SU-257, pp. 9-10) Chemical properties of 
transactinide elements produced by heavy ion induced reac- 
tions: problems and experimental studies. Zvara, |. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides ’89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 16 refs. ELEMENT 104/chemical properties; ELE- 
MENT 104/electronic structure; LAWRENCIUM/chemical properties; 
LAWRENCIUMelectronic structure; TRANS 104 ELEMENTS/ 
chemical properties; TRANS 104 ELEMENTS/electronic structure; 
AQUEOUS SOLUTIONS; CHROMATOGRAPHY; ELEMENT 104 
COMPOUNDS; LAWRENCIUM; VALENCE 


27909 (INIS-SU-257, pp. 11) Chemical thermodynamics of 
the actinides and their compounds: an overview of recent ad- 
vances. Fuger, J. (Commission of the European Communities, 
Karisruhe (Germany, F.R.). European inst. for Transuranium 
Elements). AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides ’89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPLEXES/thermodynamic properties; 
ACTINIDE COMPOUNDS/thermodynamic properties; ALKALI 
METAL COMPOUNDS; ALKALINE EARTH METAL COMPOUNDS; 
COMPARATIVE EVALUATIONS; HALIDES; ORGANOMETALLIC 
COMPOUNDS; OXIDES 


27910 (INIS-SU-257, pp. 54-56) Once more on the chemi- 
cal identification and properties of kurchatovium. Chuburkov, 
Yu.T. (Joint inst. for Nuclear Research, Dubna (USSR)); Zvara, |. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 


tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 


Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 8 refs. ELEMENT 104/chemical properties; ELE- 
MENT 104/periodic system; ADSORPTION HEAT; COMPARATIVE 
EVALUATIONS; ELEMENT 104 CHLORIDES; ELEMENT 104 259; 
ELEMENT 104 260; GAS CHROMATOGRAPHY; HAFNIUM 
CHLORIDES; ISOTOPE PRODUCTION; VOLATILITY 
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27911 (INIS-SU-257, pp. 60) Current challenges in the use 
of optical spectra to model electronic structure in the 
actinides. Carnall, W.T. (Argonne National Lab., IL (USA)); Good- 
man, G.L.; Williams, C.W. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. ACTINIDE COMPOUNDS/absorption spec- 
tra; ACTINIDE COMPOUNDS/electronic structure; ACTINIDE 
COMPOUNDS ‘fluorescence; FLUORESCENCE; FLUORIDES; VA- 
LENCE 


27912 (INIS-SU-257, pp. 61) Actinides among other groups 
of elements of the D.Il. Mendeleev periodic system. Mikheev, 
N.B. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii). AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
'89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. ACTINIDE COMPOUNDS/chemical proper- 
ties; ACTINIDE COMPOUNDS/valence; ACTINIDES/periodic 
system; VALENCE; ACTINIDES; ALKALINE EARTH METAL 
COMPOUNDS; COMPARATIVE EVALUATIONS; ELECTRONIC 
STRUCTURE; RARE EARTH COMPOUNDS; TRANSITION ELE- 
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27913 (INIS-SU—257, pp. 64) Electronic structure of neutral 
actinides and their metals. Imoto, S. (Fukui Univ. (Japan). Fac- 
ulty of Engineering). AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDES/electronic structure; ACTINIDES/ 
sublimation heat; ACTINIDES; BINDING ENERGY; VALENCE 


27914 (INIS-SU-257, pp. 65-66) Estimation of covalent ef- 
fects in the actinide compounds on the basis of Moessbauer 
isomer shifts data. Jove, J. (institut du Radium, 75 - Paris 
(France). Lab. Curie); Jonova, G.V.; Pershina, V.G. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ACTINIDE COMPOUNDS/covalence; ACTINIDE 
COMPOUNDS /isomer shift, COVALENCE; BOND LENGTHS; 
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DENSITY; ELECTRONIC STRUCTURE; F STATES; FLUORIDES; 
MOESSBAUER EFFECT; NEPTUNIUM 237; OXIDES; VALENCE 
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Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 5 refs. ACTINIDE COMPLEXES/electronic structure; 
ACTINIDE COMPLEXES/ states; RARE EARTH COM- 
PLEXES/electronic structure; RARE EARTH COMPLEXES/f 
states; YTTRIUM COMPLEXES/electronic structure; COMPARA- 
TIVE EVALUATIONS; FLUORIDES; LATTICE PARAMETERS; 
NITRATES; SOLVENT EXTRACTION; STABILITY; THERMODY- 
NAMIC PROPERTIES; THIOCYANATES; VALENCE 


27916 (INIS-SU-257, pp. 70) Investigation of the correla- 
tions between magnetic polarization effects and spin-orbital 
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LMTO calculations. Solov'ev, |.V. (AN SSSR, Sverdiovsk (USSR). 
Inst. Khimii); Liechtenstein, A.l.; Shick, A.B.; Antropov, V.P.; 
Gubanov, V.A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/electronic structure; COR- 
RELATIONS; CRYSTAL LATTICES; F STATES; L-S COUPLING; 





MAGNETIC MOMENTS; MUFFIN-TIN 
CONSISTENT FIELD: SPIN ORIENTATION 


27917 (INIS-SU-257. pp. 71) The calculation of the energy 
difterences between some electronic configurations of the ac- 
tinide atoms and ions. Vokhmin, V.G. (AN SSSR. Moscow 
(USSR). Inst. Fizicheskoj Khimii); lonova. G.V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides ‘89. Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. ACTINIDE COMPOUNDS/electronic structure: AC- 
TINIDE COMPOUNDS/energy-level transitions; ACTINIDES 
electronic structure; ACTINIDES/energy-level transitions; AC- 
TINIDES; ATOMS; CATIONS; D STATES; F STATES 


27918 (INIS-SU-257, pp. 72-73) Electronic structure of su- 
perheavy elements and their compounds. Pershina, V.G. (AN 
SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii); lonova, G.V.: 
Suraeva, N.Il. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR). 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ELEMENT 104/electronic structure; ELEMENT 104 
CHLORIDES/electronic structure; D STATES; P STATES 


27919 (INIS-SU-257, pp. 76) Uranyl compounds and com- 
plexes: electronic structure, chemical bonding and spectral 
properties. Ryzhkov, M.V. (AN SSSR, Sverdiovsk (USSR). Inst. 
Khimii); Gubanov, V.A. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM CHLORIDES/chemical bonds; CESIUM 
CHLORIDES/electronic structure; URANIUM OXIDES/chemical 
bonds; URANIUM OXIDES/electronic structure; URANYL CHLO- 
RIDES/chemical bonds; URANYL CHLORIDES/electronic structure; 
URANYL COMPLEXES/chemical bonds; URANYL COMPLEXES/ 
electronic structure; URANYL FLUORIDES/chemical bonds; 
URANYL FLUORIDES/electronic structure; URANYL NITRATES/ 
chemical bonds; URANYL NITRATES/electronic structure; ELEC- 
TRON SPECTRA; ENERGY LEVELS; HYDRATES; MOLECULAR 
ORBITAL METHOD 


27920 (INIS-SU-257, pp. 83) Electronic structure and prop- 
erties of the divalent plutonium halides. Mikhalko, V.K. (AN 
SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii); Mikhalina, T.V.; 
lonova, G.V. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. PLUTONIUM COMPOUNDS/chemical properties; 
PLUTONIUM COMPOUNDS/electronic structure; STRONTIUM 
COMPOUNDS /chemical properties; STRONTIUM COMPOUNDS/ 
electronic structure; CHEMICAL BONDS; EXCITED STATES; 
GROUND STATES; HALIDES; IONIZATION POTENTIAL; LCAO 
METHOD; REDOX POTENTIAL; VALENCE 


27921 (INIS-SU-257, pp. 85) Precision measurement of hy- 
perfine splitting and isotope shift for ®S,,2->'°P,,2 transition 
in *'Am and *°Am atoms. Gangrskij, Yu.P. (Radievyj Inst., 
Leningrad (USSR)); Izosimov, |.N.; Kovalenko, S.S.; Markov, B.N.; 
Stepanov, A.V.; Pleskachevskij, L.A.; Rimskij-Korsakov, A.A.; 
Khlebnikov, S.V.; Cherezov, S.K. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225—: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM 241/hyperfine structure; AMERICIUM 
241/spectral shift; AMERICIUM 243/hyperfine structure; AMERI- 
CIUM 243/spectral shift, ATOMS; ENERGY-LEVEL TRANSITIONS; 
EXPERIMENTAL DATA; NUCLEAR MAGNETIC MOMENTS; NU- 
CLEAR RADII; QUADRUPOLE MOMENTS; VARIATIONS 


27922 (INIS-SU-257, pp. 86) Divalent actinides and lan- 
thanides with the f"-'d’ electron configuration. Mikhaev, N.B. 
(AN SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii); Rumer, 1.A.; 
Kazakevich, M.Z.; Auerman, L.N. AN SSSR, Moscow (USSR). 
1989. 46ip. (CONF-8909225-—: Actinides ‘89, Tashkent (USSR), 
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24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. ACTINIDE COMPOUNDSvelectronic — structure 
ACTINIDE COMPOUNDS/redox potential: RARE EARTH COM- 
POUNDS/electronic structure: RARE EARTH COMPOUNDS/,redox 
potential CHEMICAL PROPERTIES: D STATES: EXCITED 
STATES: F STATES: VALENCE 


27923 (INIS-SU-257. pp. 87-88) Relativistic effects in 
Kurchatovium chemistry. Zhuikov. B.L. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov. Moscow 
(USSR)): Glebov, V.A.: Nefedov, V.S. AN SSSR. Moscow (USSR) 
1989. 461p. (CONF-8909225-: Actinides '89. Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI: NTIS (US Sales Only): INIS. 
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STATES: SUBLIMATION HEAT; THERMOCHROMATOGRAPHY; 
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27924 (INIS-SU-257, pp. 89-90) Spectral-luminescent prop- 
erties of actinides in elpasolite structure. Barbanel’, Yu.A. 
(Radievyj Inst., Leningrad (USSR)): Chudnovskaya, G.P.; Dushin, 
R.B.: Gavrish, Yu.l.; Kolin, V.V.; Kotlin, V.P. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides 89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM COMPOUNDS /luminescence; CURIUM 
COMPOUNDS /luminescence; NEPTUNIUM COMPOUNDS/ 
luminescence; LUMINESCENCE; CRYSTALS; DOPED MATERI- 
ALS; ENERGY-LEVEL TRANSITIONS; EXCITATION; VALENCE; 
VISIBLE SPECTRA 


27925 (INIS-SU-257, pp. 99) Mossbauer spectroscopy of 
27Np in solid solutions of actinide dioxides. Fillin, V.M. 
(Vsesoyuzny} Nauchno-lssledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Gorbunov, V.F.; Ulanov, S.A. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-—: Actinides 
*89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AMERICIUM OXIDES/solid solutions; NEPTUNIUM 


‘OXIDES/solid solutions; NEPTUNIUM OXIDES/valence; NEPTU- 


NIUM 237/moessbauer effect: THORIUM OXIDES/solid solutions; 
CRYSTAL LATTICES; LOW TEMPERATURE; MEDIUM TEMPER- 
ATURE; VALENCE; QUANTITY RATIO; SPECTRA 


27926 (INIS-SU-257, pp. 74) Time of flight neutron inelas- 
tic scattering on compounds of tetravalent thorium and 
uranium. Soulie, E. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)); Marquet-Ellis, H.; Coddens, G. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. THORIUM COMPLEXES/excited states; URA- 
NIUM COMPLEXES/excited states; CHLORIDES; ELECTRONIC 
STRUCTURE; INELASTIC SCATTERING; NEUTRON BEAMS; 
QUATERNARY COMPOUNDS; THIOCYANATES; ULTRALOW 
TEMPERATURE 


27927 (INIS-SU-257, pp. 75) The electronic structure of 
tris(cyclopentadienyl)-uranium(4) chloride in the f-f range. 
Amberger, H.D. (Hamburg Univ. (Germany, F.R.). Inst. fuer Anor- 
ganische und Angewandte Chemie); Reddmann, H.; Edelstein, 
N.M. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. URANIUM COMPLEXES/electronic structure; CHLO- 
RIDES; CRYSTAL FIELD; CYCLOPENTADIENE; DICHROISM; 
ENERGY-LEVEL TRANSITIONS; EXCITED STATES; SOLU- 
TIONS; SPECTRA 
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27928 (INIS-SU-257. pp. 77: Angular overlap model inter- 
pretation of inelastic neutron scattering transitions for UX. 
X=Cl. Br, |. Gajek. Z. (Polska Akademia Nauk. Wroclaw (Poland) 
Inst. Niskich Temperatur i Badan Strukturainych): Mulak. J. AN 
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stracts. Order Number DE91003112. Source: OSTI: NTIS (US 
Sales Only): INIS 

Short note. URANYL COMPOUNDS/energy levels: CHEMICAL 
COMPOSITION: CRYSTAL FIELD: HALIDES: INELASTIC SCAT- 
TERING: MAGNETIC PROPERTIES: NEUTRON BEAMS 


27929 (INIS-SU-257, pp. 81) Vibronic structures of pluto- 
nium hexafluoride in the visible spectral region. Kim, K.S. (Los 
Alamos National Lab.. NM (USA)). AN SSSR, Moscow (USSR) 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR). 
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DE91003112. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. PLUTONIUM FLUORIDES/vibrational states; PLUTO- 
NIUM FLUORIDES/visible spectra 


27930 (INIS-SU-257, pp. 82) Surtace electronic structure of 
plutonium. Cooper, B.R. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Physics); You-Gong Hao; 
Fernando, G.W. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI: NTIS (US Sales Only): INIS. 

Short note. PLUTONIUM/electronic structure; LCAO METHOD; 
MUFFIN-TIN POTENTIAL; PLUTONIUM; SELF-CONSISTENT 
FIELD; SURFACES; WORK FUNCTIONS 


27931 (INIS-SU-257, pp. 84) Optical and ESR spectra of 
trivalent actinides diluted in LuPO,. Edelstein, N. (Lawrence 
Berkeley Lab., CA (USA)); Kot, W.; Piehler, D.; Shalimoff, G.; Ball, 
D.; Abraham, M.M.; Finch, C.B.; Boatner, L.A. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/electron spin resonance; 
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BLE SPECTRA; YTTRIUM PHOSPHATES 


27932 (INIS-SU-257, pp. 91-92) Mossbauer spectroscopy 
@s a nuclear probe tor actinide chemistry. Pages, M. (institut du 
Radium, 75 - Paris (France). Lab. Curie). AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
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QUADRUPOLE MOMENTS; SOLIDS; USES; VALENCE 


27933 (INIS-SU—257, pp. 93-94) Characterization of selected 
solid-state actinide compounds via Raman phonon spec- 
troscopy: another spectral probe of crystal structure. Wilmarth, 
W.R. (Tennessee Univ., Knoxville, TN (USA). Dept. of Chemistry); 
Begun, G.M.; Haire, R.G.; Peterson, J.R. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, Tashkent 
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ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS /crystal lattices; ACTINIDE 
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TRIUM CHLORIDES/crystal lattices; YTTRIUM CHLORIDES/raman 
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27934 (INIS-SU-257, op. 95-96) Laser excited fluorescence 
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Sarrio, R.V.; Keller, O.L.; Peterson, J.R. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
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(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI: NTIS (US Sales Only): INIS. 
Short note. 2 refs ACTINIDE COMPLEXES;crystal structure: 
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EARTH COMPLEXES crystal structure: RARE EARTH COM- 
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stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
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Short note. RADIOISOTOPES/reaction product transport 
systems: RADIOISOTOPES/separation processes: MASS SPEC- 
TROSCOPY; RADIOISOTOPES 
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technology. Navratil, J.D. (New South Wales Univ., Kensington 
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8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs., 2 figs. AMERICIUM COMPOUNDS/multi- 
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Kattainen, R.; Aalto, T.; Aho, K.; Bergman, J. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs. PLUTONIUM 237/isotope production; HELIUM 
3 REACTIONS; IMPURITIES; ION EXCHANGE; MEV RANGE 10- 
100; PURIFICATION: RADIOACTIVITY; SOLVENT EXTRACTION; 
TTA; URANIUM 238 TARGET 


27938 (INIS-SU-257, pp. 44) Study of the fast chemical 
separation of divalent actinides trom nuclear reaction prod- 
ucts. Bruchertseifer, H. (Akademie der Wissenschaften der DDR, 
Leipzig (Germany, F.R.). Zentralinstitut fuer Isotopen- und 
Strahlenforschung). AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs. ELEMENT 104 COMPOUNDS/ 
chromatography; ELEMENT 104 ISOTOPES/isotope production; 
MENDELEVIUM COMPLEXES/chromatography; MENDELEVIUM 
COMPLEXES /solvent extraction, MENDELEVIUM 259/isotope pro- 
duction; NOBELIUM COMPLEXES/chromatography; NOBELIUM 
COMPLEXES /solvent extraction; NOBELIUM ISOTOPES/isotope 
production, CHROMATOGRAPHY; RARE EARTH COMPOUNDS; 
VALENCE 


27939 (INIS-SU-257, pp. 45-46) Radiochemical separation 
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Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs. RARE EARTH COMPLEXES/extraction 
chromatography; RARE EARTH COMPLEXES/ion exchange; 
TRANSPLUTONIUM COMPOUNDS/extraction chromatography; 
TRANSPLUTONIUM COMPOUNDS/ion exchange; COPPER 
NITRATES; DISTRIBUTION FUNCTIONS; DTPA; FISSION PROD- 
UCTS; YYDROCHLORIC ACID; ISOTOPE PRODUCTION; 
ORGANIC SOLVENTS; PURIFICATION; TOPO 


27940 (INIS-SU-257, pp. 47) Radiochemical separation of 
few atoms of trivalent actinides in the study of isotopes with 
Z=104-110. Hussonnois, M. (Joint Inst. for Nuclear Research, 
Dubna (USSR)); Bruchertseifer, H.; Gorski, B.; Constantinescu, O.; 





Buklanov, G.V.; Kharitonov, Yu.P.; Rykhlyuk, A.V.; Oganessyan, 
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Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDE COMPLEXES/ion exchange chromatogra- 
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SPECTROSCOPY; DISTRIBUTION FUNCTIONS; HDEHP; ISO- 
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VALENCE 
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radionuclides 7°Pa, 237U, 2°Np, 2°Np and 74°Am for spectro- 
scopic studies. Gureev, E.S. (AN Uzbekskoj SSR, Tashkent 
(USSR). Inst. Yadernoj Fiziki); Muminov, A.l.; Khujaev, S. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
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stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AMERICIUM COMPLEXES/extraction chromatog- 
raphy; AMERICIUM 240/isotope productions NEPTUNIUM 
COMPLEXES/extraction chromatography; NEPTUNIUM 238/ 
isotope production; NEPTUNIUM 239/isotope production; PROTAC- 
TINIUM COMPLEXES /extraction chromatography; PROTACTINIUM 
233/isotope production; URANIUM COMPLEXES/extraction chro- 
matography; URANIUM 237/isotope production; FISSION 
PRODUCTS; ORGANIC SOLVENTS; PURIFICATION 


27942 (INIS-SU-257, pp. 57-58) Experimental studies of the 
stability of “Ku. Bruchertseifer, H. (Joint Inst. for Nuclear 
Research, Dubna (USSR)); Buklanov, G.V.; Ivanov, M.P.; Constan- 
tinescu, O.; Muzychka, Yu.A.; Oganessyan, Yu.Ts.; Sokol, E.A.; 
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Mironenko, M.V. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
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Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/chemical state; ACTINIDE 
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KINETICS; COMBUSTION PRODUCTS; COMPUTERIZED SIMU- 
LATION; GRAPHITE 


27944 (INIS-SU-257, pp. 108-109) Semiempirical methods 
for evaluating molecular and energy parameters of some ac 
tinide complexes. Komarov, E.V. (Radievyj inst., Leningrad 
(USSR)); Perepech, K.V.; Shpunt, L.B. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: <Actinides ’89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLUTONIUM NITRATES/molecular structure; PLU- 
TONIUM NITRATES /vibrational states; URANYL CHLORIDES/ 
molecular structure; URANYL CHLORIDES/vibrational states; 
URANYL NITRATES/molecular structure; URANYL NITRATES/ 
vibrational states; EFFECTIVE CHARGE; INTERATOMIC 
DISTANCES; LCAO METHOD; MATHEMATICAL MODELS; PO- 
TENTIAL ENERGY 


27945 (INIS-SU-257, pp. 118-119) Thermodynamics of 
uranyi(6) with substituted acetate ligands. Bismondo, A.; Rizzo, 
L. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Ac- 


tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 


Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short note. URANYL COMPLEXES/enthalpy; URANYL COM- 
PLEXES/entropy; URANYL COMPLEXES/stability: AQUEOUS 
SOLUTIONS: AROMATICS: CARBOXYLIC ACID SALTS: MEDIUM 
TEMPERATURE; ENTHALPY; ENTROPY; STABILITY 


27946 (INIS-SU-257. pp. 120) Experimental study of ther- 
modynamic studies of UO2(OH)2,). Gurevich, V.M. (AN SSSR, 
Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); Devina, 
O.A.; Sergeeva, E.|.; Gavrichev, K.S.; Gorbunov, V.E.; Efimov, 
M.E.; Khodakovskij, I.L. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPOUNDS/formation heat: URANYL 
COMPOUNDS/specific heat; CALORIMETRY: CARBONATES; 
CHEMICAL PREPARATION; CRYSTALS; EXPERIMENTAL DATA; 
HYDROXIDES 


27947 (INIS-SU-257, pp. 121) Complex formation of U(4) 
and U(6) in aqueous solutions in the range 25-600 deg C and 
1-1000 bars (experimental study). Sergeeva, E.|. (AN SSSR, 
Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Savel'eva, N.I.; Red’kin, A.F.; Zotov, A.V.; Omel'yanenko, B.1.; 
Ivanov, |.P.; Khodakovskij, |.L. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANIUM COMPOUNDS/solubility; URANYL COM- 
PLEXES/chemical preparation; URANYL COMPLEXES/reaction 
heat; AQUEOUS SOLUTIONS; CARBONATES; HIGH TEMPERA- 
TURE; HYDROCHLORIC ACID; MEDIUM PRESSURE; MEDIUM 
TEMPERATURE; POTASSIUM CHLORIDES; QUANTITY RATIO; 
STABILITY; TEMPERATURE DEPENDENCE; SOLUBILITY 


27948 (INIS-SU-257, pp. 124) Effect of the surface cover- 
age on the isosteric heat of PuF,; adsorption on PuF,. Mareev, 
|.Yu. (Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 


SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Serik, V.F. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
*89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 


stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PLUTONIUM FLUORIDES/adsorption heat; ADSOR- 
BENTS; ADSORPTION; ADSORPTION ISOTHERMS; MEDIUM 
TEMPERATURE; SURFACE AREA; VALENCE 


27949 (INIS-SU-257, pp. 125) On adsorption of fluorine 
and plutonium hexafluoride on plutonium tetrafluoride. Ma- 
reev, |.Yu. (Gosudarstvenny| Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Serik, 
V.F. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PLUTONIUM FLUORIDES/adsorbents; PLUTONIUM 
FLUORIDES/adsorption; ADSORPTION ISOTHERMS; FLUORINE; 
LOW TEMPERATURE; MEDIUM TEMPERATURE; ADSOR- 
BENTS; ADSORPTION; SURFACE AREA; VALENCE 


27950 (INIS-SU-257, pp. 126-127) Thermodynamic parame- 
ters for the reaction Me**+H*reversibleMe**+1/2 H2 (Me=Bk, 
Ce). Timofeev, G.A. (Nauchno-issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (USSR)); Chistyakov, V.M.; Erin, E.A.; 
Baranov, A.A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BERKELIUM COMPOUNDS(Aree enthalpy; BERKE- 
LIUM COMPOUNDS/oxidation; BERKELIUM COMPOUNDS/ 
reduction; CERIUM COMPOUNDS/Afree enthalpy; CERIUM COM- 
POUNDS /oxidation; CERIUM COMPOUNDS /reduction; AQUEOUS 
SOLUTIONS; OXIDATION; REDUCTION; ENTROPY; INORGANIC 
ACIDS; MEDIUM TEMPERATURE; POTASSIUM CARBONATES; 
REACTION HEAT; REDOX POTENTIAL; SODIUM CARBONATES; 
VALENCE 
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27951 (INIS-SU-257, pp. 128) The thermodynamic of sorp- 
tian of some actinides by anion exchangers. Borin. L.L. 
(Tomskij Meditsinskij Inst., Tomsk (USSR). Tsentral’naya Nauchno- 
issledovatel'skaya Lab.). AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE910031 12. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLUTONIUM COMPLEXES /tree enthalpy; PLUTO- 
NIUM COMPLEXES/ion exchange; THORIUM COMPLEXES /ftree 
enthalpy; THORIUM COMPLEXES/ion exchange; URANYL COM- 
PLEXES/tree enthalpy; URANYL COMPLEXES/ion exchange; 
FLUORIDES; LIGANDS; NITRATES; ORGANIC ION EXCHANG- 
ERS; STABILITY 


27952 (INIS-SU-257, pp. 113) Heat capacity measurement 
of U,_yLayO» (y=0.44, and 1.42) from 300 to 1500 K. Matsui, Ts. 
(Nagoya Univ. (Japan). Faculty of Engineering); Arita, Yu.; Naito, 
K. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LANTHANUM OXIDES/specific heat; URANIUM 
OXIDES/specific heat; CHEMICAL COMPOSITION; CRYSTAL DE- 
FECTS; DOPED MATERIALS; ENTROPY: FORMATION HEAT; 
HIGH TEMPERATURE; MEDIUM TEMPERATURE; TEMPERA- 
TURE DEPENDENCE; VERY HIGH TEMPERATURE 


27953 (INIS-SU-257, pp. 114-115) Thermodynamics of qua- 
ternary strontium-yttrium-uranium oxides. Yamashita, T. (Japan 
Atomic Energy Research Inst., Tokyo (Japan)); Fujino, T. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Short note. SOLID SOLUTIONS/enthalpy; SOLID SOLUTIONS/ 
entropy; SOLID SOLUTIONS/oxygen potential; STRONTIUM OX- 
IDES/solid solutions; URANIUM OXIDES/solid solutions; YTTRIUM 
OXIDES/solid solutions; CHEMICAL COMPOSITION; ENTHALPY; 
ENTROPY; VERY HIGH TEMPERATURE 


27954 (INIS-SU-257, pp. 116-117) Thermodynamic studies 
of Rb2U,0;2-Rb2U,0;, system. lyer, V.S. (Bhabha Atomic Re- 
search Centre, Bombay (india)); Venugopal, V.; Sood, D.D. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RUBIDIUM URANATES/formation free enthalpy; RU- 
BIDIUM URANATES/free enthalpy; CHEMICAL COMPOSITION; 
ELECTROMOTIVE FORCE; EXPERIMENTAL DATA; TEMPERA- 
TURE DEPENDENCE; VALENCE; VERY HIGH TEMPERATURE 


27955 (INIS-SU-257, pp. 100-101) Spectroscopic study and 
crystal field analysis of Pu** in the thorite ThSiO, matrix. 
Krupa, J.C. (Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire); Lahalle, M.P.; Carnall, W.T.; Goddman, G.L. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PLUTONIUM COMPOUNDS/absorption spectra; 
PLUTONIUM COMPOUNDS/electronic structure; COUPLING; 
COUPLING CONSTANTS; CRYSTAL FIELD; DOPED MATERIALS; 
ENERGY LEVELS; INFRARED SPECTRA; MONOCRYSTALS; 
THORIUM SILICATES; VISIBLE SPECTRA 


27956 (INIS-SU-257, pp. 132) Structural trends in actinide 
chemistry. Bombieri, G. (Milan Univ. (Italy). Ist. di Farmacologia e 
di Terapia). AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPLEXES/molecular structure; CO- 
ORDINATION NUMBER; CRYSTAL FIELD; ELECTRONIC 
STRUCTURE; LIGANDS 
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27957 (INIS-SU-257, pp. 241-242) Curium and americium 
chemiluminescence in redox reactions. Yusov, A.B. (AN SSSR, 
Moscow (USSR). Inst. Fizicheskoj Khimii); Fedoseev, A.M. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
'89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Short note. AMERICIUM COMPLEXES/chemiluminescence; 
AMERICIUM COMPLEXES/reduction; CURIUM COMPLEXES/ 
chemiluminescence; CURIUM COMPLEXES/reduction; CHEMI- 
LUMINESCENCE; REDUCTION; AQUEOUS SOLUTIONS; 
HETEROPOLYANIONS; LIGANDS; REDUCING AGENTS; SILI- 
CON COMPLEXES; TUNGSTATES; TUNGSTOPHOSPHATES 


27958 (INIS-SU-257, pp. 243-244) Photochemical decom- 
position of oxalate ions by uranyl ions in nitric acid solution. 
Krupitskij, S.V. (Radievyj Inst., Leningrad (USSR)); Galkin, B.Ya.; 
Romanovskij, V.N. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. OXALATES/photolysis; URANYL COM- 
POUNDS/photolysis; AIR; AQUEOUS SOLUTIONS; MEDIUM 
TEMPERATURE; NEAR ULTRAVIOLET RADIATION; NITRIC 
ACID; OXALATES; PHOTOLYSIS; QUANTITY RATIO 


27959 (INIS-SU-257, pp. 245-246) Complexation of TRI 
and tetravalent americium and berkelium with H2PO,~ ions in 
acetonitrilic solutions. Perevalov, S.A. (AN SSSR, Moscow 
(USSR). inst. Geokhimii i Analiticheskoj Khimii): Lebedev, |.A. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs., 2 tabs. AMERICIUM COMPLEXES/ 
chemical preparation, AMERICIUM COMPLEXES/formation free 
enthalpy; AMERICIUM COMPLEXES/stability, BERKELIUM COM- 
PLEXES/chemical _ preparation; BERKELIUM COMPLEXES/ 
stability, ACETONITRILE; STABILITY; ENTROPY; FORMATION 
HEAT; PHOSPHATES; POTENTIOMETRY; REDOX POTENTIAL; 
VALENCE 


27960 (INIS-SU-257, pp. 247-248) Potentiometric studies 
on the aqueous fluoride complexes of actinides. Patil, S.K. 
(Bhabha Atomic Research Centre, Bombay (India). Chemistry 
Div.); Chaudhuri, N.K.; Sawant, R.M. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs., 1 tab. PLUTONIUM COMPLEXES/stability; 
THORIUM COMPLEXES/stability; URANIUM COMPLEXES, 
stability; AQUEOUS SOLUTIONS; FLUORIDES; PERCHLO- 
RATES; STABILITY; POTENTIOMETRY; VALENCE 


27961 (INIS-SU-257, pp. 249) Formation of thiocyanate 
complexes of tervalent americium, californium and lan- 
thanides. Borkowski, M. (inst. Nuclear Chemistry and Technology, 
Warsaw (Poland)); Siekierski, S.; Baraniak, L. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM COMPLEXES/chemical preparation; 
AMERICIUM COMPLEXES/solvent extraction: CALIFORNIUM 
COMPLEXES/chemical preparation; CALIFORNIUM COMPLEXES/ 
solvent extraction; RARE EARTH COMPLEXES/chemical prepara- 
tion; RARE EARTH COMPLEXES/solvent extraction; AQUEOUS 
SOLUTIONS; COMPARATIVE EVALUATIONS; DISTRIBUTION 
FUNCTIONS; QUATERNARY COMPOUNDS; THIOCYANATES; 
XYLENES 


27962 (INIS-SU-257, pp. 250-251) NMR studies of 
uranyl benzenesulphonate solvation and phase diagram of 
uranyl benzenesulphonate-water-tributyiphosphate system. 
Ashevskaya, E.O. (Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR)); Scherbakova, L.L.; Scherbakov, V.A. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 








(USSR). 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. 3 refs.. 1 fig. URANYL COMPLEXES/phase dia- 
grams: URANYL COMPLEXES/solvation: URANYL COMPLEXES: 
solvent extraction’ AQUEOUS SOLUTIONS: CHEMICAL BONDS: 
HEXANE: HYDRATES: MOLECULAR STRUCTURE: NMR SPEC- 
TRA; PROTONS: SULFONATES; TBP: SOLVATION 


27963 (INIS-SU-257, pp. 252) Complexes of actinides and 
lanthanides in lower oxidation states with sodium 
tetraphenylborate. Mikheev, N.B. (AN SSSR, Moscow (USSR) 
Inst. Fizicheskoj Khimii); Kulyukhin, S.A.; Rumer, |.A.; Kamen- 
skaya, A.N. AN SSSR, Moscow (USSR). 1989. 46i%p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. 3 refs. EINSTEINIUM COMPLEXES/molecular 
structure; EINSTEINIUM COMPLEXES/stability, EUROPIUM COM- 
PLEXES/molecular structure; EUROPIUM COMPLEXES/stability; 
URANIUM COMPLEXES/molecular structure: URANIUM COM- 
PLEXES/stability; YTTERBIUM COMPLEXES/molecular structure; 
YTTERBIUM COMPLEXES/stability; AROMATICS; STABILITY; HY- 
DRATES: ORGANIC BORON COMPOUNDS; VALENCE 


27964 (INIS-SU-257, pp. 253) Behaviour of molybdates of 
some elements in sodium hydroxide and nitric acid solutions. 
Prokoshin, A.D. (Vsesoyuznyj Nauchno-lssledovatel’skij Inst. Neor- 
ganicheskikh Materialov. Moscow (USSR)); Matyushin, E.A.; 
Ustinov. O.A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Short note. MOLYBDATES/decomposition, | MOLYBDATES/ 
dissolution; PLUTONIUM COMPOUNDS/decomposition: PLUTO- 
NIUM COMPOUNDS/dissolution; URANIUM COMPOUNDS/ 
decomposition; URANIUM COMPOUNDS/dissolution; URANYL 
COMPOUNDS/decomposition; URANYL COMPOUNDS dissolution; 
AQUEOUS SOLUTIONS; CHEMICAL PREPARATION; MEDIUM 
TEMPERATURE; MOLYBDATES: DECOMPOSITION; DISSOLU- 
TION; NITRIC ACID; QUANTITY RATIO; SODIUM HYDROXIDES 


27965 (INIS-SU-257, pp. 254-255) IR-spectroscopy determi- 
nation of stability constant of the complex UO2(NO3).TBP3. 
Atonin, M.A. (Leningradskij Tekhnologicheskij Inst., Leningrad 
(USSR)); Komarov, E.V.; Smirnov, A.V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. 6 refs., 2 figs. URANYL COMPLEXES/moiecular 
structure; URANYL COMPLEXES/stability; INFRARED SPECTRA; 
NITRATES; SOLVENT EXTRACTION; TBP; STABILITY 


27966 (INIS-SU-257, pp. 256-257) Dielectric properties and 
nature of actinides-TBP complexes solutions in nonpolar dilu- 
ents. Afonin, M.A. (Leningradskij Tekhnologicheskij Inst., Leningrad 
(USSR)); Komarov, E.V.; Korolev, V.V.; Schpunt, L.B.; Scherbakov, 
V.A.; Kopylov, E.A. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. 1 tab. TBP/permittivity; TBP/solvent 
extraction; THORIUM COMPLEXES/permittivity; THORIUM COM- 
PLEXES/soivent extraction, URANYL COMPLEXES/permittivity; 
URANYL COMPLEXES/solvent extraction; CHEMICAL STATE; 
DIPOLE MOMENTS; NITRATES; ORGANIC SOLVENTS; QUAN- 
TITY RATIO; TBP; PERMITTIVITY; VISCOSITY 


27967 (INIS-SU-257, pp. 258-259) Spectroscopic investiga- 
tion of uranium complexation in the microemulsion system of 
HDEHP-n-heptane. Ganguly, B. (Saha Inst. of Nuclear Physics, 
Calcutta (India)); Bhattacharyya, S.N. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs., 4 figs. HDEHP/solvent extraction; URANYL 
COMPLEXES/chemical preparation; URANYL COMPLEXES/ 
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solvent extraction: AQUEOUS SOLUTIONS: EMULSIONS: FLUO- 
RESCENCE SPECTROSCOPY: HDEHP: HEPTANE: INFRARED 
SPECTRA: QUANTITY RATIO 


27968 (INIS-SU-257. pp. 260) The formation of uranium (3) 
complexes with grown ethers. Kulyukhin. S.A. (AN SSSR 
Moscow (USSR). Inst. Fizicheskoj Khimii); Kamenskaya, A.N.: 
Mikheev, N.B. AN SSSR. Moscow (USSR). 1989. 461p. (CONF- 
8909225—: Actinides '89, Tashkent (USSR). 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only): INIS 

Short note. 2 refs. URANIUM COMPLEXES/chemical prepara- 
tion: URANIUM COMPLEXES/stability; ACETONITRILE: 
AQUEOUS SOLUTIONS; CHEMICAL COMPOSITION: HETERO- 
CYCLIC COMPOUNDS: HYDRATES; ORGANIC SULFUR 
COMPOUNDS: POLYETHYLENE GLYCOLS; STABILITY 


27969 (INIS-SU-257, pp. 261-262) Functionalized ligands 
for the selective separation of f-metal ions. Vigato. P.A.; Guer- 
riero, P.: Tamburini, S.; Bullite, E. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225—: Actinides '89. Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation: 
RARE EARTH COMPLEXES/molecular structure: URANYL COM- 
PLEXES/chemical preparation: URANYL COMPLEXES/molecular 
structure: AQUEOUS SOLUTIONS; LIGANDS: SCHIFF BASES; 
SOLVENT EXTRACTION; XYLENES 


27970 (INIS-SU-257, pp. 263) Electromigration studies of 
complex formation reactions of neptunium (5), americium (3) 
and californium (3). Buklanov, G.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)); Milanov, M.; Khalkin, V.A.; Rosch, F.; 
Dittrich, S.; Rejmann, T.; Dreyer, R. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM COMPLEXES/chemical preparation; 
AMERICIUM COMPLEXES/electrophoresis; CALIFORNIUM COM- 
PLEXES/chemical preparation; CALIFORNIUM COMPLEXES/ 
electrophoresis; NEPTUNIUM COMPLEXES/chemical preparation; 
NEPTUNIUM COMPLEXES/electrophoresis; ELECTROPHORESIS; 
AMERICIUM 241; AQUEOUS SOLUTIONS; CALIFORNIUM 249; 
CARBOXYLIC ACID SALTS; CARRIER-FREE ISOTOPES; CHEMI- 
CAL STATE; ELECTROLYTES; NEPTUNIUM 239; STABILITY; 
SULFATES 


27971 (INIS-SU-257, pp. 264-266) Actinide separations by 
supported liquid membranes. Danesi, P.R. (International Atomic 
Energy Agency, Vienna (Austria)). AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225—: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. 5 refs. ACTINIDE COMPLEXES/separation pro- 
cesses; RARE EARTH COMPLEXES/separation processes; 
FILMS; MEMBRANE TRANSPORT; MEMBRANES; ORGANIC 
PHOSPHORUS COMPOUNDS; PURIFICATION; USES 


27972 (INIS-SU-257, pp. 267-268) Membrane extraction of 
transuranium elements from the solutions of inorganic 
complex-forming agents. Novikov, A.P. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Mikheeva, M.N.; 
Myasoedov, B.F. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs., 3 figs. AMERICIUM COMPOUNDS/multi- 
element separation; CALIFORNIUM COMPOUNDS/multi-element 
separation; CURIUM COMPOUNDS/multi-element separation; 
NEPTUNIUM COMPOUNDS/multi-element separation; PLUTO- 
NIUM COMPOUNDS/muti-element separation; © CHELATING 
AGENTS; COMPARATIVE EVALUATIONS; EMULSIONS; MEM- 
BRANE TRANSPORT; MEMBRANES; ORGANIC PHOSPHORUS 
COMPOUNDS; PURIFICATION; SOLUTIONS; SOLVENT EX- 
TRACTION; TOA; VALENCE 
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27973 (INIS-SU-257. pp. 271) Solvent film extraction in the 
dense carrier bed of a high specific surface. Vakhrushin. A.Yu 
(Vsesoyuzny) Nauchno-issledovatel’skij Inst. Neorganicheskikh Ma- 
terialov. Moscow (USSR)). AN SSSR. Moscow (USSR). 1989 
461p (CONF-8909225-: Actinides ‘89. Tashkent (USSR). 24-29 
Sep 1989). In Actinides-89. Abstracts Order Number 
DE91003112. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. ACTINIDE COMPLEXES/solvent extraction: AQUE- 
OUS SOLUTIONS: EXTRACTION COLUMNS: FILMS: MASS 
TRANSFER: NITRIC ACID: ORGANIC SOLVENTS: SPECIFIC 
SURFACE AREA 


27974 (INIS-SU-257, pp. 272-273) Actinide extraction trom 
nitric acid solutions by ion flotation. Mezhov.§ EA. 
(Vsesoyuzny| Nauchno-!ssledovatel’skij Inst. Neorganicheskikh Ma- 
terialov. Moscow (USSR)); Samatov, A.V.: Troyanovskij, L.V. AN 
SSSR. Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
'89, Tashkent (USSR). 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI: NTIS (US 
Sales Only); INIS 

Short note. 6 refs., 1 fig. GADOLINIUM COMPLEXES ‘flotation 
GADOLINIUM COMPLEXES/solvent extraction; PLUTONIUM 
COMPLEXES flotation: PLUTONIUM COMPLEXES/solvent extrac- 
tion: THORIUM COMPLEXES /flotation:; THORIUM COMPLEXES 
solvent extraction: URANIUM COMPLEXES /flotation: URANIUM 
COMPLEXES /solvent extraction: AQUEOUS SOLUTIONS: DISTRI- 
BUTION FUNCTIONS; FLOTATION; NITRIC ACID; ORGANIC 
PHOSPHORUS COMPOUNDS: QUANTITY RATIO; SURFAC- 
TANTS 


27975 (INIS-SU-257, pp. 274) Electromigration studies of 
individual ion mobilities of trivalent f-elements in aqueous 
electrolyte solutions. Bukianov, G.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)); Milanov, M.; Khalkin, V.A.; Rosch, F.; 
Ludwig, R.; Reimann, T.; Dreyer, R. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides ’89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. 1 fig. AMERICIUM COMPOUNDS /electrophoresis; 
AMERICIUM COMPOUNDS /ion mobility; CALIFORNIUM COM- 
POUNDS /electrophoresis; CALIFORNIUM COMPOUNDS/ion 
mobility; RARE EARTH COMPOUNDS/electrophoresis; RARE 
EARTH COMPOUNDS /ion mobility; ELECTROPHORESIS; AQUE- 
OUS SOLUTIONS; ATOMIC RADII, CARRIER-FREE ISOTOPES; 
CATIONS; PERCHLORATES; PH VALUE; QUANTITY RATIO 


27976 (INIS-SU-257, pp. 275-276) Electromigration of 
carrier-free radionuclides. lon mobility and hydrolysis of Np(5) 
and Am(3) in aqueous electrolytes solutions. Rosch, F. (Joint 
Inst. for Nuclear Research, Dubna (USSR)); Tran Kim Hung; Mi- 
lanov, M.; Khalkhin, V.A.; Buklanov, G.V.; Dreyer, R.; Ludwig, R.; 
Reimann, T. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs, 2 figs. AMERICIUM COMPOUNDS/ 
electrophoresis; AMERICIUM COMPOUNDS/hydrolysis; AMERI- 
CIUM COMPOUNDS /ion mobility; NEPTUNIUM COMPOUNDS/ 
electrophoresis; NEPTUNIUM COMPOUNDS/hydrolysis; NEP- 
TUNIUM COMPOUNDS/ion mobility; | ELECTROPHORESIS; 
HYDROLYSIS; AMERICIUM 241; AQUEOUS SOLUTIONS; 
CARRIER-FREE ISOTOPES; NEPTUNIUM 239; PERCHLO- 
RATES; PH VALUE; QUANTITY RATIO 


27977 


(INIS-SU-257, pp. 279-280) lon-exchange behaviour 
and separation of transplutonium elements in unusual oxida- 
tion states in mineral acid solutions. Guseva, L.|. (AN SSSR, 


Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Tikhomirova, G.S. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225-: <Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs., 3 figs. RARE EARTH COMPOUNDS/ion ex- 
change; RARE EARTH COMPOUNDS/multi-element separation; 
TRANSPLUTONIUM COMPOUNDS/ion exchange; TRANSPLU- 
TONIUM COMPOUNDS/multi-element separation, AQUEOUS 
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SOLUTIONS: INORGANIC ACIDS: ORGANIC ION EXCHANGERS: 
OXIDIZERS: QUANTITY RATIO: REDUCING AGENTS: VALENCE 


27978 (INIS-SU-257, pp. 283-284) lon exchange of uranium 
(4) in hydrochloric acid-organic solvent mixed media. Zhao 
Aimin (Lanzhou Univ.. GS (China). Dept. of Chemistry): Zhang 
Yanlin. Wang Luhuan. AN SSSR. Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89. Tashkent (USSR). 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. 6 refs.. 1 fig. URANIUM COMPOUNDS/ion ex- 
change: ACETONE: ALCOHOLS: DISTRIBUTION FUNCTIONS; 
HYDROCHLORIC ACID: MIXED SOLVENTS; ORGANIC ION EX- 
CHANGERS 


27979 (INIS-SU-257, pp. 285) Separation of americium and 
curium on cation exchanger with a-hydroxycarboxylic acids. 
Vobesky. M. (Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Nuklearni Biologie a Radiochemie). AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides '89, 
Tashkent (USSR). 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS 

Short note. 3 refs., 1 fig. AMERICIUM COMPOUNDS/ion 
exchange chromatography; AMERICIUM COMPOUNDS/multi- 
element separations CURIUM COMPOUNDS/ion — exchange 
chromatography: CURIUM COMPOUNDS/multi-element separa- 
tion: DISTRIBUTION FUNCTIONS; HYDROXY ACIDS; MEDIUM 
TEMPERATURE: ORGANIC ION EXCHANGERS 


27980 (INIS-SU-257, pp. 286) Uptake of actinides by cation 
exchange resins in presence of detergents and complexing 
agents. Taleb, H.H. (Tajura Research Centre. Tripoli (Libia)); Kozl- 
itin, E.A.; Peshkov, A.S. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LOW-LEVEL RADIOACTIVE WASTES: 
decontamination; THORIUM COMPLEXES/chemisorption; THO- 
RIUM COMPLEXES/ion exchange: CHELATING AGENTS; 
DETERGENTS; DISTRIBUTION FUNCTIONS; LIQUID WASTES; 
DECONTAMINATION; ORGANIC ION EXCHANGERS; PH VALUE; 
QUANTITY RATIO; SURFACTANTS; CHEMISORPTION; THO- 
RIUM 234 


27981 (INIS-SU-—257, pp. 287-288) Sorption of actinide ele- 
ments by inorganic sorbents. Krylov, V.N. (Radievyj Inst., 
Leningrad (USSR)); Larina, K.P.; Deulin, G.l. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs. AMERICIUM COMPOUNDS/chemisoprption; 
AMERICIUM COMPOUNDS /inorganic ion exchangers; EUROPIUM 
COMPOUNDS /chemisorption; NIOBIUM PHOSPHATES/radiation 
effects; PLUTONIUM COMPOUNDS/chemisorption; ZIRCO- 
NIUM PHOSPHATES/inorganic ion exchangers; ZIRCONIUM 
PHOSPHATES/radiation effects; CHEMISORPTION; AQUEOUS 
SOLUTIONS; CHEMICAL PREPARATION; DISTRIBUTION FUNC- 
TIONS; GAMMA RADIATION; NITRIC ACID; RADIATION DOSES; 
SAMPLE PREPARATION 


27982 (INIS-SU-257, pp. 292-293) Mathematical modelling 
of actinide extraction equilibria and extraction processes. 
Rozen, A.M. (Vsesoyuznyj Nauchno-issiedovatel'skij Inst. Neor- 
ganicheskikh Materialov, Moscow (USSR)); Rubisov, V.N.; Viasov, 
V.S. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—-: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 16 refs. ACTINIDE COMPLEXES/solvent extraction; 
SOLVENT EXTRACTION/equilibrium; SOLVENT EXTRACTION’ 
mathematical models; AQUEOUS SOLUTIONS; DISTRIBUTION 
FUNCTIONS; ELECTROLYTES; NITRIC ACID; EQUILIBRIUM; 
TBP; VALENCE 





27983 (INIS-SU—257, pp. 294-295) The interaction of nitric 
acid and actinides with uranium in TBP-phase during extrac- 
tion. Zilberman, B.Ya. (Radievyj Inst., Leningrad (USSR)); 
Fedorov, Yu.S. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 6 refs., 2 figs., 1 tab. ACTINIDE COMPLEXES/ 
solvent extraction; AQUEOUS SOLUTIONS; DISTRIBUTION 
FUNCTIONS; DODECANE; INFRARED SPECTRA; MEDIUM 
TEMPERATURE; NITRIC ACID; TBP; URANYL NITRATES 


27984 (INIS-SU-257, pp. 296-297) The influence of diluent 
of ThCi, and FeCl, solvation energy with TBP molecules in ex- 
traction system TBP-HCI. Kulawik, |. (institute of Nuclear Physics, 
Cracow (Poland}); Kulawik, J.; Mikulski, J. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs., 1 fig., 1 tab. THORIUM COMPLEXES/ 
solvation; THORIUM COMPLEXES/solvent extraction; AQUE- 
OUS SOLUTIONS; CHLORIDES; DISTRIBUTION FUNCTIONS; 
ELECTRIC POTENTIAL; HYDROCHLORIC ACID; ORGANIC 
CHLORINE COMPOUNDS; QUANTITY RATIO; SURFACE TEN- 
SION; TBP; SOLVATION 


27985 (INIS-SU-257, pp. 298-299) Determination of 
composition of compounds formed in extraction system H20- 
HNO;-diluent-TBP (TIAP)-DBP (DIAP)-Pu(4). Solovkin, A.S. 
(Vsesoyuznyj Nauchno-|ssledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Lobanov, A.V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs., 2 tabs. PLUTONIUM COMPLEXES/solvent 
extraction; AQUEOUS SOLUTIONS; CHEMICAL COMPOSITION; 
DECANE; DISTRIBUTION FUNCTIONS; EQUILIBRIUM; NITRIC 
ACID; PHOSPHORIC ACID ESTERS; QUANTITY RATIO; SOLU- 
BILITY 


27986 (INIS-SU-257, pp. 300) The extraction of uranium 
and thorium by TRn-butyiphosphate in the presence of the 
complexions ETDA and DTPA. Korolev, V.V. (Leningradskij 
Tekhnologicheskij Inst., Leningrad (USSR)); Afonin, M.A.; Sedov, 
V.M.; Kopyrin, A.A. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225-: Actinides ’89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs. THORIUM COMPLEXES/solvent extraction; 
URANYL COMPLEXES/solvent extraction; AQUEOUS SOLU- 
TIONS; BENZENE; DISTRIBUTION FUNCTIONS; DTPA; EDTA; 
PH VALUE; QUANTITY RATIO; TBP 


27987 (INIS-SU-—257, pp. 301-302) Some features of forma- 
tion and dissolution of a series of Pu(4) and Zr alkyl and 
butylalkylphosphates in the system TBP-n-dodecane-nitric 
acid-water. Markov, G.S. (Radievyj Inst., Leningrad (USSR)); 
Moshkov, M.M.; Kokina, S.A. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides ’89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs., 1 fig. PLUTONIUM COMPLEXES/chemical 
preparation; PLUTONIUM COMPLEXES/dissolution; PLUTONIUM 
COMPLEXES/solvent extraction; ZIRCONIUM COMPLEXES/ 
chemical preparation; ZIRCONIUM COMPLEXES/dissolution; 
ZIRCONIUM COMPLEXES/solvent extraction; AQUEOUS SOLU- 
TIONS; DODECANE; MOLECULAR STRUCTURE; NITRIC ACID; 
PHOSPHORIC ACID ESTERS; DISSOLUTION; QUANTITY RA- 
TIO; SOLUBILITY 


27988 (INIS-SU—257, pp. 303-304) Extraction coefficients of 
Am, Cm, Cf, Fm, Md and Eu in the tetrabutyipyrophosphate 
(TBPP)-HNO, system. Kulawik, |. (institute of Nuclear Physics, 
Cracow (Poland)); Kulawik, J.; Mikulski, J.; Niewodniczanski, H. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
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89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. 2 figs. 1 tab. AMERICIUM 
COMPLEXES/distribution functions; AMERICIUM COMPLEXES’ 
solvent extraction; CALIFORNIUM COMPLEXES/distribution func- 
tions; CALIFORNIUM COMPLEXES/solvent extraction; CURIUM 
COMPLEXES/distribution functions; CURIUM COMPLEXES/ 
solvent extraction; EUROPIUM COMPLEXES/distribution functions; 
EUROPIUM COMPLEXES/solvent extraction; FERMIUM COM- 
PLEXES/distribution functions; FERMIUM COMPLEXES/solvent 
extraction; MENDELEVIUM COMPLEXES/distribution functions: 
MENDELEVIUM COMPLEXES/solvent extraction; ATOMIC NUM- 
BER; NITRIC ACID; ORGANIC PHOSPHORUS COMPOUNDS: 
QUANTITY RATIO 


27989 (INIS-SU-257, pp. 305-307) Actinide complex forme- 
tion with bi- and tridentate organophosphorus compounds 
(on anomalous aryl strengthening effect). Rozen, A.M. 
(Vsesoyuznyj Nauchno-issiedovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Nikolotova, Z.I.; Kartasheva, N.A. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 5 refs., 2 figs. ACTINIDE COMPLEXES/ 
chemical preparation; ACTINIDE COMPLEXES/solvent extraction; 
ACTINIDE COMPLEXES/stability; STABILITY; AQUEOUS SOLU- 
TIONS; AROMATICS; DISTRIBUTION FUNCTIONS; MOLECULAR 
STRUCTURE; NITRIC ACID; ORGANIC PHOSPHORUS COM- 
POUNDS; PH VALUE 


27990 (INIS-SU-257, pp. 308-309) Effect of the 
reagents structure and the substituents nature 
at phosphorus atoms on_ actinide extraction by 
bis[dialky\(diaryl)phosphoryimethyl]benzenes. Chmutova, M.K. 
(AN SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj 
Khimii); Bodrin, G.V.; Litvina, M.N.; Ivanova, L.A.; Kabachnik, M.1. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-—: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref., 1 fig. ACTINIDE COMPLEXES/solvent ex- 
traction; ORGANIC PHOSPHORUS COMPOUNDS/moiecular 
structure; ORGANIC PHOSPHORUS COMPOUNDS/soivent 
extraction; RARE EARTH COMPLEXES/solvent extraction; AQUE- 
OUS SOLUTIONS; AROMATICS; CHLOROFORM; DISTRIBUTION 
FUNCTIONS; NITRIC ACID; PH VALUE 


27991 (INIS-SU-257, pp. 310) Extraction of 
americium (3) trom perchloric acid by di- 
alkyl\(diary!)[dialkyicarbamoyimethyl]phosphine oxides. Litvina, 
M.N. (AN SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj 
Khimii); Chmutova, M.K.; Nesterova, N.P. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-—: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. 2 refs., 1 fig. AMERICIUM COMPLEXES/solvent ex- 
traction; AQUEOUS SOLUTIONS; DISTRIBUTION FUNCTIONS; 
NITRIC ACID; ORGANIC PHOSPHORUS COMPOUNDS; OR- 
GANIC SOLVENTS; PERCHLORIC ACID; QUANTITY RATIO 


27992 (INIS-SU-257, pp. 311-312) Extraction of Am(3) by di- 
alky\(diary!)dialkyicarbamoyimethyliphosphine oxides solutions 
in mixed and fluorocontaining solvents. Pribylova, G.A. (AN 
SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Chmutova, M.K.; Babain, V.A.; Shadrin, A.Yu. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-—: Actinides ‘89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. 3 figs. AMERICIUM COMPLEXES/solvent extraction; 
EUROPIUM COMPLEXES/solvent extraction; PLUTONIUM COM- 
PLEXES/solvent extraction; URANIUM COMPLEXES/solvent 
extraction; AQUEOUS SOLUTIONS; DISTRIBUTION FUNCTIONS; 
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MIXED SOLVENTS; NITRIC ACID; ORGANIC FLUORINE COM- 
POUNDS: ORGANIC PHOSPHORUS COMPOUNDS; QUANTITY 
RATIO; SYNERGISM 


27993 (INIS-SU-257, pp. 313-314) Actinides complexes in 
solvent extraction. The amide type of extractants. Musikas, C.; 
Condamines, N.; Charbonnel, M.C.; Hubert, H. AN SSSR. Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs., 2 figs., 1 tab. AMIDES/solvent extraction; 
PLUTONIUM COMPLEXES/solvent extraction; URANYL COM- 
PLEXES/solvent extraction; AMIDES; AQUEOUS SOLUTIONS; 
MOLECULAR STRUCTURE; NITRATES; NITRIC ACID; STABIL- 
ITY; VALENCE 


27994 (INIS-SU-257, pp. 315-316) Uranium and other 
actinides behaviour in the process of phosphoric acid purifi- 
cation with extragent PN-1200. Skorovarov, D.!. (Moskovskij Inst 
Tonkoj Khimicheskoj Tekhnologii, Moscow (USSR)); Ul'yanov, V.S.; 
Rusin, L.!.; Golynko, Z.S.; Mirokhin, A.M.; Lomanosov, A.V. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
’°89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 4 refs., 1 tab. PHOSPHORIC ACID/purification; THO- 
RIUM COMPLEXES/solvent extraction; URANIUM COMPLEXES 
solvent extraction; COMPARATIVE EVALUATIONS: DISTRIBUTION 
FUNCTIONS: MEDIUM TEMPERATURE; ORGANIC PHOSPHO- 
RUS COMPOUNDS; PURIFICATION; QUANTITY RATIO 


27995 (INIS-SU-257, pp. 317-318) The modelling of 
actinides and lanthanides extraction with amines and trib- 
utylphosphate. Kopyrin, A.A. (Leningradskij Tekhnologicheskij 
Inst., Leningrad (USSR)): Burtsev, |.A.; Sedov, V.M.; Proyaev, V.V. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS 

Short note. 6 refs. RARE EARTH COMPLEXES/solvent 
extraction, SOLVENT EXTRACTION/simulation; THORIUM COM- 
PLEXES/soivent extraction; URANYL COMPLEXES/solvent 
extraction; AQUEOUS SOLUTIONS; NITRATES; ORGANIC SOL- 
VENTS; QUATERNARY COMPOUNDS; SIMULATION; TBP 


27996 (INIS-SU-257, pp. 319) Some aspects of americium 
extraction separation from radioactive solutions of lan- 
thanoides. Jedinakova, V. (Inst. Khimicheskoj Tekhnologii, Prague 
(Czechoslovakia)); Dvorak, Z. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DES1003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM COMPLEXES/solvent extraction; RARE 
EARTH COMPLEXES/solvent extraction; AMINES; DISTRIBUTION 
FUNCTIONS 


27997 (INIS-SU-257, pp. 320-321) Studies on americium(4) 
extraction by secondary alkylamines trom mineral acid solu- 
tions. Milyukova, M.S. (AN SSSR, Moscow (USSR). inst 
Geokhimii i Analiticheskoj Khimii); Malikov, D.A.; Kuzovkina, E.V. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs., 2 figs., 1 tab. AMERICIUM COMPLEXES/ 
solvent extraction; AMINES; AQUEOUS SOLUTIONS; DISTRIBU- 
TION FUNCTIONS; IMPURITIES; NITRIC ACID; ORGANIC 
CHLORINE COMPOUNDS; QUANTITY RATIO; SULFURIC ACID; 
TUNGSTOPHOSPHATES; VALENCE 


27998 (INIS-SU-257, pp. 322-323) Use of unsaturated het- 
eropolyanions for isolation of trivalent transplutonium and 
rare earth elements by extraction. Milyukova, M.S. (AN SSSR, 
Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Varezhkina, N.S. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
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Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs., 1 fig. RARE EARTH COMPLEXES/solvent 
extraction; TRANSPLUTONIUM COMPOUNDS/solvent extraction; 
AMINES; AQUEOUS SOLUTIONS; CHEMICAL COMPOSI- 
TION: DISTRIBUTION FUNCTIONS; HETEROPOLYANIONS; 
HYDROCHLORIC ACID; NITRIC ACID; ORGANIC SOLVENTS; 
QUANTITY RATIO; SILICON COMPOUNDS: TUNGSTOPHOS- 
PHORIC ACID 


27999 (INIS-SU-257, pp. 324-325) Aggregation and dissoci- 
ation of the thorium, uranium(6) and rare earth elemenis 
compounds with tri-n-octylalkylammonium salts in organic sol- 
vents. Popov, S.O. (AN SSSR, Moscow (USSR). Inst. Geokhimii i 
Analiticheskoj Khimii); Bagreev, V.V. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. 1 tab. RARE EARTH COMPLEXES/ 
dissociation; THORIUM COMPLEXES/dissociation; URANYL COM- 
PLEXES/dissociation, BENZENE; CHEMICAL COMPOSITION; 
CHLORIDES; NITRATES; NITROBENZENE; QUATERNARY COM- 
POUNDS; DISSOCIATION; SOLVENT EXTRACTION 


28000 (INIS-SU-257, pp. 326-327) Chemistry of uranium (6) 
solvent extraction from carbonate solution with trialkyl- 
methylammonium carbonate. Stepanov, S.|. (Moskovskij 
Khimiko-Tekhnologicheskij Inst., Moscow (USSR)); Bolotin, M.G.; 
Chekmarev, A.M. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225-—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 rets., 1 fig. URANYL COMPLEXES/solvent extrac- 
tion; AQUEOUS SOLUTIONS; CARBONATES; COORDINATION 
VALENCES: PH VALUE; QUANTITY RATIO; QUATERNARY COM- 
POUNDS; TOLUENE 


28001 (INIS-SU-257, pp. 330) On the group separation 
of transplutonium and _ ~vrare-earth elements by = di-(2- 
ethylhexyl)phosphoric acid, contained complexing agent. 
Shvetsov, |.K. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Trukhlyaev, P.S.; Kalistratov, V.A.; Dyatlova, N.M.; Tsyryul'nikova, 
N.V.; Tsareva, Z.l. AN SSSR, Moscow (USSR). 1989. 46ip 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-22 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. RARE EARTH COMPLEXES/extraction chro- 
matography; RARE EARTH COMPLEXES/solvent extraction: 
TRANSPLUTONIUM COMPOUNDS/extraction chromatographiy; 
TRANSPLUTONIUM COMPOUNDS/solvent extraction; AMINO 
ACIDS; AQUEOUS SOLUTIONS; CHELATING AGENTS; DISTRI- 
BUTION FUNCTIONS; ETHERS; HDEHP; NITRIC ACID; PH 
VALUE 


28002 (INIS-SU-257, pp. 333-334) Coordination features of 
tetravalent berkelium and methods of its recovery and 
purification. Kosyakov, V.N. (Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). _ Inst. 
Atomnoj Ehnergii); Yakovlev, N.G. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs., 3 figs. BERKELIUM COMPLEXES/ 
chemical preparation; BERKELIUM COMPLEXES/solvent extrac- 
tion; BERKELIUM 249/purification; PURIFICATION; CERIUM 
COMPLEXES; CHEMICAL REACTION KINETICS; COMPARATIVE 
EVALUATIONS; DISTRIBUTION FUNCTIONS; HDEHP; ISOTOPE 
PRODUCTION; NITRATES; PLUTONIUM COMPLEXES; QUAN- 
TITY RATIO; TBP; TOPO 


28003 (INIS-SU-257, pp. 331-332) Extraction of californium 
(3) from aqueous pyrophosphate and tripolyphosphate solu- 
tions. Chakravortty, V. (Utkal Univ., Bhubaneswar (india). Dept. of 
Chemistry); Perevalov, S.A.; Kulyako, Yu.M. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 





(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. 5 refs. CALIFORNIUM COMPLEXES/solvent extrac- 
tion; AQUEOUS SOLUTIONS; CHEMICAL COMPOSITION; 
CHEMICAL REACTION KINETICS; HDEHP; HEPTANE; PH 
VALUE; PHOSPHATES; PYROPHOSPHATES 


28004 (INIS-SU-257, pp. 335-336) The influence of rare 
earth elements of extraction of actinium with di-(2-ethylhexyl) 
phosphoric acid trom inorganic acid solutions. Szeglowski. Z. 
(Institute of Nuclear Physics, Cracow (Poland)):; Kubica, B. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 4 refs., 2 figs. ACTINIUM COMPLEXES/solvent 
extraction; AQUEOUS SOLUTIONS; CHEMICAL REACTION KI- 
NETICS; HDEHP; HEPTANE; HYDROLYSIS; INORGANIC ACIDS; 
QUANTITY RATIO; RARE EARTH COMPOUNDS 


28005 (INIS-SU-257, pp. 337-338) Study of extraction of 
uranium(6) with mixtures of phosphororganic extractants by 
NMR  *'P_ method. Filippov, E.A. (Moskovskij Khimiko- 
Tekhnologicheskij Inst., Moscow (USSR)); Mescheryakov, N.M.; 
Lagutenkov, V.A.; Mikheev, M.V. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-—: Actinides '89. Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 


DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPLEXES/solvent extraction; CARBON 
TETRACHLORIDE; CHEMICAL REACTION KINETICS; HDEHP; 
NMR SPECTRA; QUANTITY RATIO; STOICHIOMETRY; SULFU- 
RIC ACID; SYNERGISM; TBP; TOPO; URANYL SULFATES 


28006 (INIS-SU-257, pp. 340) Isolation of neptunium traces 
from uranium compounds removing the matrix by extraction. 
Novikov, Yu.P. (AN SSSR, Moscow (USSR). Inst. Geokhimii i 
Analiticheskoj Khimii); lvanova, S.A.; Myasoedov, B.F.; Zantuti, F. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NEPTUNIUM COMPOUNDS/purification; URANIUM 
COMPLEXES/solvent extraction; AROMATICS: HDEHP: PURIFI- 
CATION; NITRATES; ORGANIC SOLVENTS; PYRAZOLES; 
QUANTITY RATIO; SULFATES; TRACE AMOUNTS 


28007 (INIS-SU-257, pp. 342-343) Spectroscopic data of 
the extracts in chlorinate cobalt dicarbolyde (CCD) and mathe- 
matical design of extraction process. Afonin, M.A. (Leningradskij 
Tekhnologicheskij Inst., Leningrad (USSR)); Dronova, T.V.; Ko- 
rolev, V.V.; Lazarev, L.N.; Pokhitonov, Yu.A.; Romanovsky, V.V.; 
Romanovsky, V.N. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: <Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OST!; NTIS (US Sales Only); INIS. 

Short note. 4 refs. AMERICIUM COMPLEXES/solvent extraction; 
CARBORANES; CERIUM COMPIEXES; CHEMICAL REAC- 
TION KINETICS; COBALT COMPLEXES; DISTRIBUTION 
FUNCTIONS; EUROPIUM COMPLEXES; MATHEMATICAL MOD- 
ELS; NITROBENZENE; ORGANIC CHLORINE COMPOUNDS; 
POLYETHYLENE GLYCOLS; QUANTITY RATIO; SOLUTIONS 


28008 (INIS-SU-257, pp. 344) The pitzer equation applica- 
tion for TPE circumscription of the rare earths and the 
extraction by the chlorinated cobalt dicarbolyde solutions. 
Burtsev, |.A. (Leningradskij Tekhnologicheskij Inst., Leningrad 
(USSR)); Korolev, V.V.; Romanovsky, V.N.; Sedov, V.M. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 8 refs. RARE EARTH COMPLEXES/solvent extrac- 
tion; TRANSPLUTONIUM COMPOUNDS /solvent extraction; 
CARBORANES; CHEMICAL REACTION KINETICS; COBALT 
COMPLEXES; MATHEMATICAL MODELS; NITROBENZENE; 
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ORGANIC CHLORINE COMPOUNDS: SOLUTIONS; THERMODY- 
NAMIC ACTIVITY 


28009 (INIS-SU-257, pp. 345-346) Separation of the ac 
tinides from carbonate solutions by extraction and extraction 
chromatography. Karalova. Z.K. (AN SSSR, Moscow (USSR). 
Inst. Geokhimii i Analiticheskoj Khimii); Bukina, T.!.; Lavrinovich, 
E.A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 3 refs. TRANSPLUTONIUM COMPOUNDS/extraction 
chromatography; TRANSPLUTONIUM COMPOUNDS/soivent ex- 
traction, AMINES: AQUEOUS SOLUTIONS; CARBONATES: 
CHEMICAL COMPOSITION; CHEMICAL REACTION KINETICS; 
DISTRIBUTION FUNCTIONS; FISSION PRODUCTS; KETONES; 
PH VALUE; POLYPHENOLS; RARE EARTH COMPOUNDS; 
REAGENTS; VALENCE 


28010 (INIS-SU-257, pp. 348-349) The study of isolation 
and separation processes of the transplutonium elements by 
solid extractants from nitric acid media. Kremliakova, N.Yu. (AN 
SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Barsukova, K.V.; Novikov, A.P. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS 

Short note. 4 refs, 2 figs. EUROPIUM COMPLEXES. 
extraction chromatography; PLUTONIUM COMPLEXES/extraction 
chromatography; TRANSPLUTONIUM COMPOUNDS/extraction 
chromatography; URANYL COMPLEXES/extraction chromatogra- 
phy; DIFFUSION; DISTRIBUTION FUNCTIONS; HDEHP; MATRIX 
MATERIALS; NITRIC ACID; POROUS MATERIALS; TBP; TOA; 
TOPO 


28011 (INIS-SU-257, pp. 350-351) Separation of actinides 
by using of two-phase aqueous system based on 
poly(ethylene glycol). Molochnikova, N.P. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Shkinev, V.M.; 
Frenkel, V.Ya. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 figs., 2 tabs. ACTINIDE COMPLEXES/solvent ex- 
traction; ALIZARIN; AQUEOUS SOLUTIONS; ARSENAZO; 
CARBONATES; DISTRIBUTION FUNCTIONS; PHOSPHATES; 
POLYETHYLENE GLYCOLS; POTASSIUM COMPOUNDS; SUL- 
FATES; TUNGSTOPHOSPHATES; XYLENOL ORANGE 


28012 (INIS-SU-257, pp. 352) Achievements and problems 
in investigation of redox reactions of transuranium elements. 
Krot, N.N. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii). 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. TRANSURANIUM COMPOUNDS/oxidation; 
TRANSURANIUM COMPOUNDS /reduction; CATALYSTS; CHEMI- 
CAL REACTION KINETICS; LIGANDS; OXIDATION; REDUCTION; 
ULTRASONIC WAVES; VISIBLE RADIATION 


28013 (INIS-SU-257, pp. 353-354) Kinetics of some 
oxidation-reduction reactions of uranium and neptunium 
in organic trialkyl phosphate solutions. Koltunov, V-S. 
(Vsesoyuznyj Nauchno-lssiedovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Marchenko, V.I.; Frolov, K.M.; Sinev, 
M.Yu.; Shepel’kova, M.P.; Rodyushkin, S.P.; Zhuravieva, G.I. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref. NEPTUNIUM COMPOUNDS/oxidation; 
URANIUM COMPOUNDS/oxidation; ACTIVATION ENERGY; 
CHEMICAL REACTION KINETICS; DODECANE; OXIDATION; Ni- 
TRIC ACID; NITROUS ACID; PHOSPHORIC ACID ESTERS; 
SOLUTIONS 
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28014 (INIS-SU-257, pp. 355) Forms of existence and 
stability if higher valent states of transuranium elements in al- 
kaline media. Tananaev, |.G (AN SSSR, Moscow (USSR). Inst 
Fizicheskoj Khimii). AN SSSR. Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. TRANSURANIUM COMPOUNDS/oxidation; 
TRANSURANIUM COMPOUNDS/reduction: ALCOHOLS; ALKAL! 
METAL COMPOUNDS; CHEMICAL REACTION KINETICS; HY- 
DROXIDES; ORGANIC SOLVENTS; PH VALUE; STABILITY; 
OXIDATION: REDUCTION; VALENCE 


28015 (INIS-SU-257, pp. 356) Actinide valence stability in 
fluoride media. Eller, P.G. (Los Alamos National Lab., NM (USA)); 
Abney, K.D.; Avens. L.R.; Smith, W.H.; Kinkead, S.A.; Donnell, 
T.A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: 
Actinides ‘89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/stability; ACTINIDE COM- 
POUNDS valence; STABILITY; VALENCE; FLUORIDES; PH 
VALUE; SOLUBILITY 


28016 (INIS-SU-257, pp. 357-358) Temperature and ionic 
strenght influence on U(6/5) and U(4/3). Capdevila. H. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Div. de Chimie): Vitorge, P. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 6 refs. URANIUM COMPOUNDS/redox potential; 
AQUEOUS SOLUTIONS; CARBONATES; MEDIUM TEMPERA- 
TURE; PERCHLORIC ACID; TEMPERATURE DEPENDENCE 


28017 (INIS-SU-257, pp. 359) The influence of ultrasound 
on redox reactions of actinide ions in aqua solution. Nikonov, 
M.V. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii); Shilov, 
V.P.; Krot, N.N. AN SSSR. Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM COMPOUNDS/oxidation; AMERI- 
CIUM COMPOUNDS/reduction; NEPTUNIUM COMPOUNDS/ 
oxidation; PLUTONIUM COMPOUNDS/oxidation; PLUTONIUM 
COMPOUNDS /reduction; OXIDATION; REDUCTION; AQUEOUS 
SOLUTIONS; HYDRAZINE; INORGANIC ACIDS; OZONE; ULTRA- 
SONIC WAVES 


28018 (INIS-SU-257, pp. 360) The reduction reaction of 
neptunium and plutonium ions in the presence of solid phase 
catalysts. Tananaev, |.G. (AN SSSR, Moscow (USSR). Inst. 
Fizicheskoj Khimii); Shilov, V.P.; Krot, N.N. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Saies Only); INIS. 

Short note. NEPTUNNIUM COMPOUNDS/reduction; PLUTONIUM 
COMPOUNDS /reduction; CATALYSIS; CATALYSTS; CHEMICAL 
REACTION KINETICS; HYDRAZINE; MEDIUM TEMPERATURE; 
REDUCTION; NITRIC ACID; PLATINUM; RUTHENIUM; SILICA 
GEL; TEMPERATURE DEPENDENCE 


28019 (INIS-SU-257, pp. 363-364) Flow electrolysis tech- 
nique for production and stabilization of neptunium and 
plutonium in certain oxidation states. Kosyakov, V.N. (Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii); Yakoviev, N.G.; Viasov, 
M.M.; Piskarev, P.E. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225-: <Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 1 fig. NEPTUNIUM COMPOUNDS /electrolysis; 
NEPTUNIUM COMPOUNDS/extraction chromatography; NEPTU- 
NIUM COMPOUNDS/oxidation; PLUTONIUM COMPOUNDS/ 
electrolysis; PLUTONIUM COMPOUNDS/extraction chromatogra- 
phy; PLUTONIUM COMPOUNDS/oxidation; CARBON FIBERS: 
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CHEMICAL REACTION KINETICS; ELECTRIC POTENTIAL; 
ELECTRODES; HDEHP: LIQUID FLOW; ELECTROLYSIS; OXIDA- 
TION; NITRIC ACID; REDUCTION; VALENCE 


28020 (INIS-SU-257, pp. 365) Electrochemical reduction of 
actinide ions to amalgams in aqueous solution and some ex- 
ample of its application. David, F. (AN SSSR, Moscow (USSR). 
Inst. Fizicheskoj Khimii); Maslennikov, A.G.; Peretrukhin, V.F. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
°89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Short note. ACTINIDE COMPOUNDS/electrolysis; ACTINIDE 
COMPOUNDS /reduction; ACTINIDE COMPOUNDS/separation 
processes; ACETATES; ACTINIDE ALLOYS; ELECTROLYSIS; RE- 
DUCTION; AQUEOUS SOLUTIONS; CITRATES; MERCURY 
ALLOYS; NICKEL ALLOYS; REDOX POTENTIAL; TIN ALLOYS 


28021 (INIS-SU-257, pp. 366-367) Oxidation of ameri- 
cium(3) in solutions of condensed phosphates. Trofimov, T.. 
(AN SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj 
Khimii); Kulyako, Yu.M.; Lebedev, I.A. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 6 refs. AMERICIUM COMPOUNDS/electrolysis; 
AMERICIUM COMPOUNDS/oxidation; ALKALI METAL CONM- 
POUNDS; ELECTROLYSIS; OXIDATION; AQUEOUS SOLUTIONS; 
CHEMICAL COMPOSITION; CHEMICAL REACTION KINETICS; 
MOLECULAR STRUCTURE; PH VALUE; PHOSPHATES; QUAN- 
TITY RATIO; REDOX POTENTIAL; VALENCE 


28022 (INIS-SU—257, pp. 368-369) Use of thin-layer chro- 
matography method for identification of americium in various 
oxidation states. Molochnikova, N.P. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Dubrova, T.V.; 
Volynets, M.P. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs., 3 figs. AMERICIUM COMPOUNDS ‘thin-layer 
chromatography; AMERICIUM COMPOUNDS /valence; ACETATES; 
VALENCE; AMMONIUM COMPOUNDS; AQUEOUS SOLUTIONS; 
DAUGHTER PRODUCTS; EUROPIUM COMPOUNDS; GAMMA 
SPECTRA; NITRIC ACID; PERSULFATES; POTASSIUM COM- 
POUNDS; PYRAZOLES; SILICA GEL; TUNGSTOPHOSPHATES; 
URANIUM COMPOUNDS 


28023 (INIS-SU-257, pp. 370) Kinetics aspects of actinide 
extraction and separation in extraction process. Koltunov, V.S. 
(Vsesoyuznyj Nauchno-lssledovatel'skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)). AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM COMPLEXES /soivent extraction; NEP- 
TUNIUM COMPLEXES/stability; NEPTUNIUM COMPLEXES/ 
valence; PLUTONIUM COMPLEXES/solvent extraction; PLUTO- 
NIUM COMPLEXES/stability; PLUTONIUM COMPLEXES/valence; 
URANIUM COMPLEXES/solvent extraction; CHEMICAL REAC- 
TION KINETICS; FISSION PRODUCTS; STABILITY; VALENCE; 
NITRIC ACID; OXIDATION; REAGENTS; REDUCTION; TECH- 
NETIUM COMPOUNDS; VANADIUM COMPOUNDS 


28024 (INIS-SU-257, pp. 371-372) Kinetics of curium and 
europium extraction with 2-ethylhexylpheny! phosphonic acid 
in centrifugal extractor. Kuznetsov, G.|. (Moskovskij Khimiko- 
Tekhnologicheskij Inst., Moscow (USSR)); Kasimov, F.D.; Pushkov, 
A.A.; Rezepov, V.A. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: <Actinides ’89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs., 2 figs. CURIUM COMPLEXES/solvent 
extraction; EUROPIUM COMPLEXES/solvent extraction; CEN- 
TRIFUGATION; CHEMICAL REACTION KINETICS; EXTRACTION 





APPARATUSES; NITRIC ACID; PERFORMANCE; PHOSPHONIC 
ACID ESTERS; SPECIFICATIONS 


28025 (INIS-SU-257, pp. 375-376) Kinetics and thermody- 
namics of tetravalent Am, Cm, Cf ions reduction in 
potassium phosphotungstate solutions. Timofeev, GA. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)); Erin, E.A.; Chistyakov, V.M.; Baranov, A.A.; Karbovnichy, 
P.N.; Kopytov, V.V. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: <Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. AMERICIUM COMPOUNDS/autoradiolysis; 
AMERICIUM COMPOUNDS/reduction; CALIFORNIUM COM- 
POUNDS /autoradiolysis; CALIFORNIUM COMPOUNDS/reduction; 
CURIUM COMPOUNDS/autoradiolysis; CURIUM COMPOUNDS/ 
reduction; AUTORADIOLYSIS; REDUCTION; AQUEOUS SOLU- 
TIONS; CHEMICAL REACTION’ KINETICS; PH VALUE; 
POTASSIUM COMPOUNDS; QUANTITY RATIO; THERMODY- 
NAMIC PROPERTIES; TUNGSTOPHOSPHATES; VALENCE 


28026 (INIS-SU-257, pp. 347) Isolation of radiochemically 
pure Np from neutron irradiated uranium by combined ex- 
traction chromatography and anion-exchange method. Waer, 
S.M.; Ananyev, A.V. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM 239/isotope production; CARRIER- 
FREE ISOTOPES; EXTRACTION CHROMATOGRAPHY; FLUX 
DENSITY; ION EXCHANGE; NEUTRON FLUX; PURIFICATION; 
TARGETS; TTA: URANIUM TRIOXIDE 


28027 (IPEN-PUB-307) Preparation of o-iodohippuric acid 
kit tor labelling with sup(131)I or sup(123)l. Barboza, M.R.F. de; 
Pereira, N.P.S. de; Achando, S.S; Silva, C.P.G. da. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Jun 1990. 12p. Order Number DE91638011. Source: OSTI; NTIS 
(US Sales Only); INIS. 

O-iodohippuric acid labelled with ‘'5")' is one of the most fre- 
quently used radiopharmaceuticals in Nuclear medicine for kidney 
function examination. The kit is constituted by 2 vials: (1) 120 mg 
of (2) buffer phosphate EDTA ph = 6.0. The o-iodohippuric acid is 
labelled by adding ‘'S") INa or ('25) (INa) solution up to 10 mCi. 
The vial is then heated for 30 minutes in boiling water (100 (©) 
and after cooling, 0,5mL of buffer phosphate is added resulting a 
ph 6.0 ready solution. A rapid quality control is made using What- 
man 3 MM paper chromatography with chloroform/glacial acetic 
acid (90:10) as solvent. The radiochemical yields were: 98.7 and 
97.7% (the first and 15 “") day). The kit was kept under 4 sup(0)C 
for 60 days. The radiochemical purity was determinate during this 
period of time, verifying that the radiopharmaceutical was stable 
with a high yield. The preparation of this kit shows and ideal radio- 
pharmaceutical, in liquid form, for labelling in situ with short-lived 
radionuclides ( (125)!), (author). 


28028 (IRI-1989E) IRI annual report 1989. Interuniversitair 
Reactor Inst., Delft (Netherlands). 1990. 64p. Order Number 
DE91640047. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes list of publications and abstracts by IRl-employees. 

In this annual report of the Dutch Interfacultary Reactor Institute, 
summary reports are presented of current research and teaching 
activities during 1989 of the departments radiochemistry, radiation 
chemistry, radiation physics and reactor physics, operation and 
maintenance of, and experiments with the Delft Hoger Onderwijs 
reactor, nuclear instrumentation projects and supporting services. 
(H.W.). 145 refs.; 20 figs.; 4 fotos; 2 tabs. 


28029 (IRI-1989N) IRI annual report 1989. Interuniversitair 
Reactor Inst., Delfi (Netherlands). 1990. 84p. (In Dutch). Order 
Number DE91640048. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes list of publications by IRi-employees. 

In this annual report of the Dutch Interfacultary Reactor Institute, 
summary reports are presented of current research and teaching 
activities during 1989 of the departments radiochemistry, radiation 
chemistry, radiation physics and reactor physics, operation and 
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maintenance of, and experiments with the Delft Hoger Onderwijs 
reactor, nuclear instrumentation projects and supporting services. 
(H.W.). 299 refs.; 2 figs.; 7 tabs. 


28030 (KEK—90-11, pp. 16-29) Electrical and diffusive prop- 
erties of 2"®Po. Kondo, K. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Oki, Y.; Miura, T.; Numajiri, M.; Suzuki, 
T.; Muramatsu, H. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1990. (CONF-9001153-: 5. workshop on radi- 
ation detectors and their uses. Tsukuba (Japan), 30-31 Jan 1990). 
In Radiation detectors and their uses: Proceedings of the fifth 
workshop on radiation detectors and their uses. 171p. Order Num- 
ber DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of water concentrations on the diffusion coefficients 
and charged fractions of 2'®Po were studied for high purity air. In 
the region of 9.5 to 48 % of relative humidities, the diffusion coeffi- 
cient was almost constant, being 0.050 +- 0.002 cm/sec. Further, 
it was observed that about 32 to 40 % of 2'®Po was positively 
charged under the same conditions. The low diffusivity suggests 
that a part of ®'8Po species, especially such as ionic ones, inter- 
acts with surrounding water molecules to form massive species like 
ion clusters. The positively charged fractions of 2'®Po at equilib- 
rium were also roughly estimated to be 65 % for pure Ar and 54 % 
for pure air completely free from water respectively. It is also indi- 
cated that water molecules promote the neutralization of positively 
charged *'®Po species. (author). 


28031 (LA-11619-Vol.3) X-ray diffraction data for plutonium 
compounds: Volume 3, Plutonium ternary compounds. Roof, 
R.B. Los Alamos National Lab., NM (United States). Jun 1991. 
338p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE91015371. 
Source: OSTI; NTIS; GPO Dep. 

This work is a compilation of x-ray diffraction information relating 
to powder photographs of plutonium compounds. The information 
is presented in a format and style substantially as recommended 
by the International Center for Diffraction Data. Los Alamos Na- 
tional Laboratory has been involved in the study of the properties 
of plutonium and its compounds. During the past 45 years, the 
Powder Diffraction File of the Laboratory has grown to more than 
20,000 films. F.H. Ellinger and his coworkers have used this data 
to establish a large number of plutonium binary phase diagrams. 
These phase diagrams have been published in a special report of 
the Laboratory, LA-3870, “Constitution of Plutonium Alloys,” au- 
thored by F.H. Ellinger, W.N. Miner, D.R. O’Boyle, and F.W. 
Schonfeld. A phase diagram, however, should never be regarded 
as really complete as new techniques of alloy preparation or x-ray 
and optical metallography continually discover new phases that 
must be incorporated in the diagram. In addition to the phase dia- 
grams, the crystal structures of a number of plutonium intermetallic 
compounds have been determined at Los Alamos and published in 
the general literature by D.T. Cromer, A.C. Larson, and R.B. Roof 
over the last 35 years. 


28032 Radiohalogenated thienylethylamine derivatives for 
evaluating local cerebral bloed flow. Goodman, M.M.; Knapp, 
F.F. Jr. To Department of Energy. 22 Dec 1988. USA Patent patent 
application 7-288,349. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE91016860. Source: OSTI; NTIS; GPO Dep. 

An improved method of chemical synthesis of radiohalogenated 
thienylethylamine derivatives useful in brain imaging is described. 
These 5-halo-thiophene-2-isopropyl amines readily cross the blood- 
brain barrier and are retained in the brain for a sufficient length of 
time to allow evaluation of regional blood flow in the cerebrum. The 
advantages of the invention include a simpler synthesis route and 
a final compound which is less diluted with nonradioactive halogen. 
Use of this invention will allow clearer radioimaging or lower radia- 
tion doses to the patient, depending on the objective. 2 figs., 1 tab. 
(MHB) 
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28033 (ANL/CP-73124) Thermal rate constant measure- 
ments by the flash or laser photoysis-shock tube method: 
Results tor the oxidations of H. and D». Michael, J.V. Argonne 
National Lab., IL (United States). [1991]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910812-8: 202. national meeting of the American Chemical 
Society (ACS), New York, NY (United States), 25-30 Aug 1991). 
Order Number DE91015993. Source: OSTI; NTIS: GPO Dep. 

This article discusses flash or laser photolysis-shock-tube (FP- or 
LP-ST) technique. The modeling of the oxidation of Hz will be 
specifically featured. The reactions that pertain to this oxidative 
system and that have been studied by either the FP- or LP-ST tech- 
nique, will be reviewed. These include, H + O2 = OH + O, (1) O+ 
H. = OH + H (2) H + Ho2O = Ho + OH, (3) O + H2O = OH + OH 
(4) H+ Oo M — HOz + M, (5) and their deuterated modifications. 
Both forward and reverse processes will be included in the discus- 
sion since, in all cases, the existing data indicate that the reactions 
are microscopically reversible. Hence, data evaluations can be 
made over very large temperature ranges. 31 refs., 2 figs., 1 tab. 


28034 (DOE/ER/13554-5) Aromatic-radical oxidation kinet- 
ics: Annual report, 1 July 1990-30 June 1991. Glassman, |.; 
Brezinsky, K. Princeton Univ., NJ (United States). Dept. of Mechan- 
ical and Aerospace Engineering. [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13554. 
Order Number DE91014812. Source: OSTI; NTIS; GPO Dep. 

The detailed experimental study of the oxidation of cyclopentadi- 
ene has been continued in the Princeton flow reactor during this 
year. Experimental problems that plagued the initial effort to study 
this compound have been solved and have permitted the observa- 
tion of some surprising trends in intermediate species profiles. 
There are unique, important differences between some of these 
profiles and those of previously studied hydrocarbons. Coz is pro- 
duced early in the reaction sequence even before CO has reached 
its maximum concentration, the point at which rapid CO, produc- 
tion is usually seen during the oxidation of hydrocarbons. Even 
more usual is that the concentration of CO. for a given time or ex- 
tent of reaction increases as the system is made more fuel rich. 5 
rets., 4 figs. 


28035 (UCRL-21338) Combustion synthesis of oxide- 
carbide composites: Final report. Wang, L.L. (California Univ., 
Davis, CA (USA). Div. of Materials Science and Engineering); Mu- 
nir, Z.A. Lawrence Livermore National Lab., CA (United States); 
California Univ., Davis, CA (United States). Div. of Materials Sci- 
ence and Engineering. Feb 1990. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91014987. Source: OSTI; NTIS; GPO Dep. 

Synthesis of an oxide-carbide composite material through a self- 
propagating reaction process can be achieved by coupling a highly 
exothermic thermite reaction and a weakly exothermic carbide re- 
action. Two systems, one with Al and the other with Mg as the 
reducing agent in the presence of B2O3 and carbon, are used as 
the reaction models for this investigation. Based on the experimen- 
tal results, the formation AlpO3-B,4C and MgO-N,C composites is 
proposed to involve a two-step sequential reaction mechanism. 
The highly exothermic thermite reaction between the reducing 
agent and B2O3 occurs first, and the heat generated subsequently 
brings about the formation of B,C between the liberated boron and 
the carbon. The exothermic reaction between Al and BoOs is initi- 
ated at about 850°C. In the reaction between Mg and B2Os;, 
however, the interaction between Mg and BO, depends on the 
Surrounding inert gas pressure due to the high volatility of Mg. The 
interaction changes from one involving gaseous Mg and liquid 
B20, to one involving liquid Mg and liquid BO, as the pressure 
increases. In both systems, reactions between the metallic oxides 
(i.e. AlpO3 or MgO) and B2O3 compete with the thermite reaction. 
Although it is possible to synthesize B,C from carbon fibers in the 
6Mg+B2,03+C system, the carbon fiber is only partially converted, 
and the carbide formed is loosely attached to the unreacted carbon 
core. 17 refs., 23 figs., 3 tabs. 


28036 (UCRL-JC—107436) Autoignition chemistry of C, 
olefins under motored engine conditions: A comparison of ex- 
perimental and modeling results. Pitz, W.J. (Lawrence Livermore 
National Lab., CA (United States)); Westbrook, C.K.; Leppard, 
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W.R. Lawrence Livermore National Lab., CA (United States). 5 Jun 
1991. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-911025-2: Soci- 
ety of Automotive Engineers international fuels and lubricants 
meeting and exposition, Toronto (Canada), 7-10 Oct 1991). Order 
Number DE91016511. Source: OSTI; NTIS: GPO Dep 

A detailed chemical kinetic mechanism was used to simulate the 
oxidation of 1-butene, 2-butene, and isobutene under motored en- 
gine conditions. Predicted species concentrations were compared 
to measured species concentrations obtained from a motored, 
single-cylinder engine. The chemical kinetic model reproduced cor- 
rectly the trends in the measured species concentrations. The 
computational and experimental! results showed the main features 
of olefin chemistry: radical addition to the double bond leads to the 
production of the observed carbonyls and epoxides. For isobutene 
oxidation, the production of unreactive, 2-methy! allyl radicals leads 
to higher molecular-weight species and chain termination. 44 refs.., 
10 figs. 


28037 (UCRL-JC—108071) Rapid production of graphite 
without contamination of biomedical AMS. Vogel, J.S. Lawrence 
Livermore National Lab., CA (United States). 22 Jul 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9105225—2: 14. international ra- 
diocarbon conference, Tucson, AZ (United States), 20-24 May 
1991). Order Number DE91016554. Source: OSTI; NTIS; GPO 
Dep. 

The application of AMS to the detection of '*C makes possible a 
new class of sensitive experiments in molecular biology. Such ex- 
periments inherently produce large numbers of samples for the 
determination of biological variability in molecular interactions. The 
samples vary in '4C concentration over many orders of magnitude. 
We added TiH2 to aid the reduction of CO. by zinc in a sealed 
tube to reproducibly make graphite without cross contamination. 
The COz is transferred from a combustion tube to the reaction tube 
through a disposable plastic manifold. The sealed tubes are heated 
to a single reaction temperature in a muffle furnace. The process is 
complete to <1% fractionation within 5 hours. 8 refs., 5 figs. 
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28038 (UCRL-ID-—103495-90) Technical abstracts: Mechani- 
cal engineering, 1990. Broesius, J.Y. (comp.). Lawrence 
Livermore National Lab., CA (United States). 1 Mar 1991. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91016502. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of the published, unclassified ab- 
stracts produced by mechanica! engineers at Lawrence Livermore 
National Laboratory (LLNL) during the calendar year 1990. Many 
abstracts summarize work completed and published in report form. 
These are UCRL-JC series documents, which include the full text 
of articles to be published in journals and of papers to be 
presented at meetings, and UCID reports, which are informal docu- 
ments. Not all UCIDs contain abstracts: short summaries were 
generated when abstracts were not included. Technical Abstracts 
also provides descriptions of those documents assigned to the 
UCRL-MI (miscellaneous) category. These are generally view- 
graphs or photographs presented at meetings. An author index is 
provided at the back of this volume for cross referencing. 
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Refer also to citation(s) 25844, 25847, 25848, 26172, 26181, 
26187, 26190, 26192, 26193, 26224, 26708, 26709, 26748, 26757, 
26943, 26945, 26946, 26950, 26951, 26952, 27368, 27567, 27599, 
27724, 28103, 28112, 28131, 28132, 28215, 28326, 28405, 28428, 
29383 


28039 (CONF-9107144—1) Research and development at 
ORNL/CESAR towards cooperating robotic systems for haz- 
ardous environments. Mann, R.C.; Fujimura, K.; Unseren, M.A. 





Oak Ridge National Lab., TN (United States). [1991]. 6p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC05-840R21400. From Space operations, applications, and re- 
search symposium (SOAR '91); Houston, TX (United States); 9-11 
Jul 1991. Order Number DE91015638. Source: OSTI; NTIS; INIS; 
GPO Dep. 

One of the frontiers in intelligent machine research is the 
understanding of how constructive cooperation among multiple au- 
tonomous agents can be effected. The effort at the Center for 
Engineering Systems Advanced Research (CESAR)at the Oak 
Ridge National Laboratory (ORNL) focuses on two problem areas: 
(1) cooperation by multiple mobile robots in dynamic, incompletely 
known environments; and (2) cooperating robotic manipulators. 
Particular emphasis is placed on experimental evaluation of re- 
search and developments using the CESAR robot system testbeds, 
including three mobile robots, and a seven-axis, kinematically re- 
dundant mobile manipulator. This paper summarizes initial results 
of research addressing the decoupling of position and force control 
for two manipulators holding a common object, and the path plan- 
ning for multiple robots in a common workspace. 15 refs., 3 figs. 


28040 (DOE/ER—-0499P) ERLE Guidelines: Instruction and 
intormation on used energy-related laboratory equipment 
grants for educational institutions of higher learning. USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of University and Science Education Programs. Jun 1991. 18p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91015453. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy (DOE), in accordance 
with its responsibility to encourage research and development in 
the energy area, awards grants of used energy-related laboratory 
equipment to universities and colleges and other non-profit educa- 
tional institutions of higher learning in the United States for use in 
energy-oriented educational programs in the life, physical and envi- 
ronmental sciences, and engineering. Applications for the grant of 
available equipment in this program should be submitted by an 
eligible non-profit educational institution to the DOE Field Office re- 
sponsible for the site where the specific equipment is known to be 
located. 


28041 (DOE/NE/37967-T4) DOE/NE robotics for advanced 
reactors: Bimonthly progress report, April-May 1991. Florida 
Univ., Gainesville, FL (United States). Dept. of Nuclear Engineering 
Sciences; Oak Ridge National Lab., TN (United States); Texas 
Univ., Austin, TX (United States); Tennessee Univ., Knoxville, TN 
(United States). Dept. of Electrical Engineering; Michigan Univ., 
Ann Arbor, Mi (United States). Dept. of Nuclear Engineering. 
[1991]. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86NE37967 ;AC05-840R21400 
;FG02-86NE37966 ;FGO2-86NE37968 ;FG02-86NE37969. Order 
Number DE91014299. Source: OSTI; NTIS; GPO Dep. 

ORNL is continuing to transfer technology under the NE Robotics 
for Advanced Reactors Program to other programs and institutions. 
The HELIX computer architecture developed under the NE robotics 
program are currently being transferred to the University of Florida 
for control of their Articulated Transporter Manipulator (ATMS or 
snake) robot prototype. The Modular Integrated Control architec- 
ture (MICA), also developed under the NE Robotics Program is 
currently being utilized by the DOE ER&WM Robotics Program to 
control a long-reach manipulator for use in cleanup of underground 
storage tanks at Hanford. HELIX and MICA were developed at 
ORNL in response to the need to integrate software and hardware 
developed on different computer systems by the university partici- 
pants. The University of Texas is constructing and assembling the 
actuator module. Several parts have been re-machined. The Ten- 
nessee group has performed a series of experiments to verify the 
performance of their system for object localization, identification, 
and manipulation using 3D Geometric models (SOLIDGEM). The 
Michigan group has completed experiments on the radiation resis- 
tance of ultrasonic range sensors (URSs). The Florida team 
continues to model key features of the ALMR. Drawings have been 
received from GE providing much greater detail on many struc- 
tures. These details are being incorporated into the IGRIP model of 
the ALMR. A conceptual design for the Articulated Transporter/ 
Manipulator System (ATMS) has been finalized. 
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28042 (ETDE/JP-mf-1513317, pp. 19-31) Research and de- 
velopment project of ultimate working robots.: Submarine oil 
production supporting robot. New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 1989 
NEDO annual summary of studies. (3).: Research and develop- 
ment of industrial techology. Order Number DE91513317. Source: 
OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of submarine oil production supporting 
robots and disaster preventive robots for oil production facilities” 
promoted by NEDO. As for the production supporting robot. the to- 
tal control system and robot body as well as peripherals were 
being designed and fabricated, and procedures of the total verifica- 
tion test were examined. Components and softwares of several 
subsystems for movement, manipulation and visual sense were de- 
signed, fabricated or verified. As for the disaster preventive robot, 
the host control system of a travelling unit was constructed, and 
detailed specifications of a travelling control unit based on visual 
information were also determined. The gas pressure servomotor of 
a manipulator was designed precisely, and dumping control was 
also examined for longer manipulators. In addition, both compact 
ultrared laser medium range visual sensor and compact ultrasonic 
short range one were examined. 


28043 (ETDE/JP-mf—1513317, pp. 65-69) Research and de- 
velopment project of super-advanced processing systems. 
New Energy Development Organization, Tokyo (Japan). Oct 1990. 
281p. (In Japanese). In 1989 NEDO annual summary of studies. 
(3).: Research and development of industrial technology. Order 
Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of super-advanced processing systems” 
promoted by NEDO. Several elementary techniques of short wave 
powerful excimer laser technique and highly focussed wide energy 
range ion beam technique were developed and verified with the 
preliminary model test equipment. Super-fine machining was also 
studied with the high precision rotation test equipment and posi- 
tioning mechanism. Fabrication of diamond thin films and Y system 
oxide ones was studied with an excimer laser CVD method and 
excimer laser ablation method at lower temperatures, respectively. 
Surface modification of glass and metal was studied fundamentally 
using ion beam, and stabilization of short wave laser diode light 
sources was also studied. The concept design of processing sys- 


tems was promoted for some sample products to be processed 


possibly by above super-advanced systems. 


28044 (EUR-12921) The ATFI tacilities for the PISC Ill pro- 
gramme. Borloo, E.; Daniele, F.; Jehenson, P.; Van den Bergh, R.; 
Violin, F. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. 23p. Source: OSTI; NTIS (US Sales Only). 

The initial use of the ATFI facilities (Atelier des Tubes de Force 
Irradies) was to perform, in the frame of the ORGEL programme 
(1960-1968), examination and controls on irradiated pressure tubes 
and the cutting of these pressure tubes for delivery to experimental 
workers or for evacuation as waste. Since the end of the ORGEL 
programme, the ATFI facilities have also been used for specific 
measurements on other irradiated materials. The (CEC-OECD) 
PISC Ill programme is directed towards detection and sizing of ser- 
vice induced flaws. Sections of Nuclear Reactors components that 
really have been in service have to be examined. In 1983, the 
Commission of the European Communities decided that the ATFI 
facilities had to be able to perform. (1) the ultrasonic and X-ray ex- 
aminations of contaminated steel specimens (ferritic and austenitic) 
up to 4 tons. 1 m° as maximum overall dimensions and 250 mm 
maximum thickness, with a maximum radioactivity contact dose 
less than 1Rem/h and little transferable contamination. (2) the de- 
structive examination of these contaminated specimens. 


28045 (GEH-26434~400) Catalog of Hantord buildings and 
facilities: Miscellaneous. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. Apr 1964. 
75p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91016002. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The facilities, primarily buildings, of the Hanford Reservation 
were surveyed in 1964. A brief description of each building is given 
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in this report. The description includes dimensions, essential and 
special features, and appurtenances. An indication of current us- 
age is also included for most of the buildings. (SM) 


28046 (INIS-BR-2612, pp. 32-34) Adjustment system and 
vacuum remote control for hot cells. Almeida, G.L. de; Silva. 
A.C.C. da. Instituto de Engenharia Nuclear (IEN). Rio de Janeiro, 
RJ (Brazil). Dept. de Fisica. 1988. 78p. (In Portuguese). In Annual 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1988. Order Number DE91637263. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Published in summary form only. HOT CELLS/remote control; 
HOT CELLS/vacuum systems; GALLIUM 67; ISOTOPE PRODUC- 
TION; SPECIFICATIONS 


28047 (INIS-BR-2612, pp. 34-36) Design and apparatus of 
a shipping and support cell for radioisotope production. 
Almeida, G.L. de; Souza, A.S.F. de; Andrade, E.C. de; Pereira, 
C.C.R. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). Dept. de Fisica. 1988. 78p. (In Portuguese). In Annual 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1988. Order Number DE91637263. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. HOT CELLS/isotope produc- 
tion; PACKAGING; SHIELDING; SUPPORTS 


28048 (INIS-BR-2612, pp. 36-38) Apparatus of a remote 
sterilization cell for radioisotopes. Almeida, G.L. de; Serra, 
M.L.S.; Souza, A.S.F.; Pereira, C.C.R. Instituto de Engenharia Nu- 
clear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. 
(In Portuguese). In Annual Technical Report - Nuclear Engineering 
Institute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HOT CELLS/isotope produc- 
tion; HOT CELLS/remote handling equipment; NUCLEAR 
MEDICINE; STERILIZATION 


28049 (INIS-BR-2617) The role of nuclear metallurgy in 
reactor engineering. Motta Haydt, H. Comissao Nacional de Ener- 
gia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). [1991] 8p. (In 
Portuguese). Order Number DE91641253. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The author talks about the importance of selection of reactor ma- 
terials. Some nuclear characteristics are presented. (C.M.). 


28050 (INIS-BR-2625) Design of a uranium recovery pilot 
plant. Pernambuco Univ., Recife, PE (Brazil). Dept. de Energia 
Nuclear. 1984 66p. (In Portuguese). Order Number DE91640371. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The engineering design of a pilot plant of uranium recover, is 
presented. The diagrams and specifications of the equipments 
such as pipelines, pumps, values tanks, filters, engines, etc... as 
well as metallic structure and architetonic design is aiso presented. 
(author). 


28051 (INIS-BR-2629) Handout on shielding calculation. 
Heilbron Filho, P.F.L. Comissao Nacional de Energia Nuclear 
(CNEN), Rio de Janeiro, RJ (Brazil). Dept. de Instalacoes e Materi- 
ais Nucleares. 1991 65p. (In Portuguese). Order Number 
DE91640381. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to avoid the difficulties of the radioprotection supervisors 
in the tasks related to shielding calculations, is presented in this 
paper the basic concepts of shielding theory. It also includes exer- 
cises and examples. (author). 


28052 (INIS-BR-2645, pp. 71-74) Intercell transport system. 
Almeida, G.L. de; Rautenberg, F.A.; Silva, A.C.; Soares, M. Insti- 
tuto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
1986. 120p. (In Portuguese). In Annual Technical Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. Order 
Number DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

A remote system for transfer materials among hot cells is de- 
scribed. The system operation presents advantages with regard to: 
risk reduction of exposure and contamination; simplification of cells 
and equipments for sealing and opening plastic wrapping and; im- 
provement of transfer process among cells. (M.C.K.). 
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28053 (INIS-BR-2645, pp. 88-91) | sup(123) target transfer 
system. Almeida. G.L. de; Rautenberg, F.A. Instituto de Engen- 
haria Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in 
Portuguese). In Annua/ Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

The construction of target transfer system using a robot into hot 
cell of IEN cyclotron (Brazilian-CNEN) for sup(123)! production is 
presented. The system operation is described, and the advantages 
are shown. (M.C.K.). 


28054 (INIS-mf—12842, pp. 18-21) Automated control sys- 
tem of EBO-Trnava heat supply facility. Ravas, M. 
(Energoprojekt, Bratislava (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolocnost, Bratislava (Czechoslovakia). Dom 
Techniky. Apr 1990. 52p. (In Slovak). (CONF-9004316-: National 
conference on automation in power generation, Bratislava 
(Czechoslovakia), 10-14 Apr 1990). In Automation in power gener- 
ation: National conference. Order Number DE91633665. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The system is designed for contro! of the heat feeder providing 
hot water supply from the V-2 Bohunice nuclear power plant to Tr- 
nava. It consists of an information system, a continuous control 
system, a discrete control system and a computer system. The op- 
eration of the individual subsystems is described. (J.B.). 3 figs., 3 
rets. 


28055 (INIS-mf—12868(v.1,2), pp. 217-222) A nuclear critical- 
ity simulator. Anderson, R.E. (Rockwell International Corp. 
Golden, CO (USA). Rocky Flats Plant); Lesko, W.L.; Sachs, R.D.; 
Bachman, H.C. Canadian Nuclear Society, Toronto, ON (Canada); 
American Nuclear Society, Chicago, IL (United States). Oct 1986. 
950p. (CONF-861035-: 2. international meeting on simulation 
methods in nuclear engineering, Montreal (Canada), 14-16 Oct 
1986). In Proceedings of the 2. international conference on simula- 
tion methods in nuclear engineering. Order Number DE91640746. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A computer-based nuclear criticality simulator has been devel- 
oped for use in nuclear criticality safety training at Rockwell 
International's Rocky Flats plant. This device simulates the behav- 
iour of a wide variety of configurations or assemblies of fissile and 
nonfissile materials and conditions. The use of this simulator in 
training is designed to motivate viewers to be safe and deliberate 
in their actions concerning fissile materials; to illustrate the param- 
eters that may affect criticality; and to show how people and 
equipment might be affected in a typical criticality incident. The 
project comprises a computer portion, consisting of a microcom- 
puter and BASIC software that uses Monte Carlo techniques to 
model each situation; an input/output system that reads the current 
status of the simulation and outputs the implications of this state to 
various devices such as video and audio counters, criticality 
alarms, a blue flash and beacons; and a mechanical portion, con- 
sisting of realistic fissile material, support framework and table, 
drive motors and pumps, etc. The system is able to simulate situa- 
tions involving the movement of solid pieces or clusters of material, 
the pouring or pumping of powders and liquids, and the movement 
of a human hand near the assembly. Emphasis has been given to 
generic situations which illustrate the influence of mass, shape, 
moderation, reflection, and interaction on criticality. Experience with 
the simulator has been quite positive, showing a high degree of 
viewer interest and involvement. 


28056 (INIS-mf—12868(v.1,2), pp. 376-404) The canonical 
form of turbomachine characteristics (four-quadrants) and 
other three port devices. Schneck, R.J. (Schneck, Rosen Re- 
search Consultants, Ste Julie, PQ (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035-: 2. 
international meeting on simulation methods in nuclear engineer- 
ing, Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The performance characteristics of turbomachines with specific 
speeds between n. =13500 and 810, that include for n.4200 to 
4500 also single- and two-phase flows and variable geometry are 





used together with that of the ejector to demonstrate the following: 
(1) off-design operating conditions that vary as widely as the four 
quadrant characteristic can be represented simply and effectively; 
(2) this simplicity is achieved through performance transformations, 
identification of ‘universal’ parameters (Suter Form) and especially 
the canonical form suggested by Paynter; (3) the canonical form 
permits a separation of the performance into energy dissipation (6- 
function) and energy (cross-couplings ~+-function). It is suggested 
that the insights gained from presenting all measured data in the 
formats shown here will serve both analysts and experimentalists 
alike. It will also prepare the ground for finding the mathematical 
models required for dynamic analysis of thermo hydraulic systems. 


28057 (INIS-mf—12943) Acoustic emission. Straus, A.; Lopez 
Pumarega, M.|.; Di Gaetano, J.O.; D’Atellis, C.E.; Ruzzante, J.E. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1990 7p. (In Spanish). (CONF-9010363—: 18. annual meeting of 
the Argentine Association of Nuclear Technology (AANT), Buenos 
Aires (Argentina), 22-26 Oct 1990). Order Number DE91642293. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

This paper is related to our activities on acoustic emission (A.E.). 
The work is made with different materials: metals and fibre rein- 
forced plastics. At present, acoustic emission transducers are 
being developed for low and high temperature. A test to detect 
electrical discharges in electrical transformers was performed. Our 
experience in industrial tests to detect cracks or failures in tanks or 
tubes is also described. The use of A.E. for leak detection is con- 
sidered. Works on pattern recognition of A.E. signals are also 
being performed. (Author). 


28058 (JAERI-M—91-060) Handbook for structural analysis 
of radioactive material transport casks. Ikushima, Takeshi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst. 
Tokyo (Japan). Apr 1991. 172p. (In Japanese). Order Number 
DE91522097. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper described structural analysis method of radioactive 
material transport casks for use of a handbook of safety analysis 
and evaluation. Safety analysis conditions, computer codes for 
analyses and stress evaluation method are also involved in the 
handbook. (author). 


28059 (JAERI-M—91-061) Handbook for thermal! analysis of 
radioactive material transport casks. Ikushima, Takeshi (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Apr 1991. 125p. (in Japanese). Order Number 
DE91522040. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper described thermal analysis method of radioactive ma- 
terial transport casks for use of a handbook of safety analysis and 
evaluation. Formulas of heat transfer and radiation view factor, 
safety analysis conditions, computer codes and data for heat trans- 
fer calculations are also involved in the handbook. (author). 


28060 (KCP-613-4368) Economic analysis of robotic 
torque measurement system. Lembke, J.R. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Jul 1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE91016480. Source: OSTI; NTIS; GPO Dep. 

A cleanroom robot is being used to measure the torque charac- 
teristic of rotary solenoids, replacing a manual measurement 
procedure. The system can test two different part numbers and can 
distinguish between these parts without operator assistance. To 
make the system more cost-effective, several tests have been 
added to sequence. Bearing drag and coil resistance are mea- 
sured, and the change in resistance due to coil heating is 
monitored. The insulation resistance between coil and housing is 
measured at 250 volts. The bar-coded serial number of each unit 
is read by passing the housing over a bar code wand. All informa- 
tion is used to generate a report for each unit tested, showing part 
number, serial number, measured data, and pass-fail notification. 
The system saves 0.114 standard hours per part compared to 
manual testing and generates a return on investment of over 20 
percent. 2 refs., 4 figs. 
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28061 (KCP-613-4372) Atomatic Feature (AFEAT) Identifi- 
cation for computer-aided process planning (CAPP): Final 
report. Christensen, N.C. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Jul 1991. 43p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. Order Number DE91016478. Source: OSTI; 
NTIS; GPO Dep. 

A prototype system of computer programs was created to 
demonstrate the feasibility of automatic conversion from Boundary 
Representation solid models to Constructive Solid Geometry solid 
models. The prototype is an implementation of the now-patented 
PHOENIX method, which is not an algorithm, but which uses ex- 
pert system technology to find a “good” CSG representation. 
“Good” was defined as using fewest CSG primitives. Efforts to ex- 
tend “good” representation to include manufacturing form features 
were begun but not completed. Work is continuing under another 
project. 2 refs. 


28062 (KCP-—613-4396) Evaluation of the intermittent GTA 
cold wire feed weld system. Dereskiewicz, J.P. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Aug 1991. 101p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE91016477. Source: OSTI; NTIS; GPO Dep. 

An intermittent gas tungsten arc cold wire feed process was sta- 
tistically evaluated to determine the feasibility of applying this 
process to meet the 0.030-inch weld penetration and peak temper- 
ature requirements when unfavorable joint tolerances exist on a 
subassembly weld. The wire feed system was determined to only 
slightly benefit the welding process over normal pulsed gas tung- 
sten arc welding using traditional wire feeding capabilities. 
However, the complexity of this process and extensive welding op- 
erator training and qualification does not outweigh the benefits of 
incorporating this synchronized pulse wire feed system in produc- 
tion. 2 refs., 43 figs., 11 tabs. 


28063 (LA-UR-91-2129) Circular format zig-zag scanning 
of vidicon tubes. Peterson, C.G.; Simmons, C.M. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9107115-20: Society of Photo-Optical instrumentation En- 
gineers (SPIE) meeting, San Diego, CA (United States), 21-26 Jul 
1991). Order Number DE91016084. Source: OSTI; NTIS; GPO 
Dep. 

In an effort to increase camera readout speed, we have devel- 
oped a nonconventional vidicon tube scanning technique. Because 
all vidicon targets are round, acquiring a full view requires over- 
scanning with a conventional square format scan, resulting in 22% 
of the video field time wasted. Furthermore, conventional scanning 
employs horizontal flyback, which for high frame rates can be more 
than 10% of the total field time. Our nonconventional scanning 
technique eliminates flyback time by utilizing a triangular waveform 
rather than a sawtooth for horizontal deflection. This triangle wave 
is amplitude modulated in order to scan only the (circular) area of 
interest. The vertical deflection is a staircase ramp, with a step oc- 
curring at the end of each horizontal line. This maintains even 
spacing and a parallel relationship between horizontal lines, as op- 
posed to skewed lines with conventional scans. To display the 
video ouput, the X-Y monitor must also be driven with these wave- 
forms in order to maintain the correct temporal and spatial position 
of the video data. Sweep rates of 400 lines in a 1 ms field have 
been demonstrated. Test results using this technique show a frame 
time reduction of ~30%, with no loss of resolution or dynamic 
range, and no increased video bandwidth requirements. 7 figs. 


28064 (LA-UR-91-2194) The Los Alamos 600 MJ, 1500 MW 
inertial energy storage and pulsed power unit. Boenig, H.J. Los 
Alamos National Lab., NM (United States). [1991]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-910640-38: 8. IEEE pulsed power con- 
ference, San Diego, CA (United States), 17-19 Jun 1991). Order 
Number DE91016076. Source: OSTI; NTIS; INIS; GPO Dep. 

A 1430 MVA synchronous generator from a cancelled nuclear 
power plant has been installed and commissioned at Los Alamos 
National Laboratory (LANL) to be used as the pulsed power gener- 
ator for physics experiments. The generator is mounted on a 
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spring foundation to prevent dynamic forces from being transmitted 
to the substructure and into the ground. A 6 MW load-commutated 
inverter drive accelerates the machine from standstill to the maxi- 
mum operating speed of 1800 rpm and from 1260 rpm to 1800 
rpm between load pulses. The generator cooling method has been 
changed from hydrogen to air cooling to facilitate operation. A cur- 
rent limiting fuse, with a fuse clearing current of 90 kA. will protect 
the generator output against short circuit currents. An overview of 
the installation is presented. The paper alsc addresses the over- 
load capability of the generator for pulsed loads. 7 figs., 1 tab. 


28065 (OH-84-338-K) Tritiated D20 transport container 
computer model verification: Punch test no. 1. Russell, J.H. 
Ontario Hydro, Toronto, ON (Canada). Research Center. Jan 1985. 
38p. Order Number DE91642333. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A program has been undertaken to experimentally test the per- 
formance of a proposed transport package for tritiated heavy water. 
The test to which the model was subjected, simulated the IAEA 
specified drop test onto a pin except that the weight was approxi- 
mately 60% of the scaled weight of the proposed cask design, and 
the drop height was approximately 23% higher. The energy at im- 
pact corresponded to about 66% of that calculated for a true 1/4 
scale - 1 m drop and the model was found to be very effective in 
absorbing this amount of energy without failure. This report de- 
scribes the tests and discusses the results. 


28066 (OH-84-416-K) Development of integrated metallic 
container: Project status. Teper, B. Ontario Hydro, Toronto, ON 
(Canada). Research Center. Jan 1985. 29p. Order Number 
DE91642334. Source: OSTI; NTIS (US Sales Only); INIS. 

Several alternative designs of the integrated metallic container 
are being investigated in an effort to obtain an optimal integrated 
system for transportation, storage and disposal of used fuel from 
CANDU Nuclear Generating Stations. Three specific designs hav- 
ing thin-wall, medium and thick-walls are being proposed in more 
detail. A novel, simplified closure system is introduced. Some eco- 
nomic consideration is also presented. Many ideas presented in 
the report deviate from the currently pursued methodology. They 
are presented here as an alternative for future considerations. 


28067 {OH-85-8-K) Proposed scope tor development of 
automatic and remote processing of containers for disposal of 
used fuel. Teper, B. Ontario Hydro, Toronto, ON (Canada). Re- 
search Center. Apr 1985. 19p. Order Number DE91642342. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Several containers are being developed for isolation and 
disposal of used fuel from CANDU reactors. Tests have been con- 
ducted to show their satisfactory performance, including structural 
strength, corrosion resistance and so on. To demonstrate the feasi- 
bility of using these containers for disposal, it is necessary to 
demonstrate that the containers can be assembled remotely, using 
highly automated equipment (with manual override). Preference will 
be given to the established technology to limit the amount of devel- 
opmental work in robotics and to ensure that the proposed system 
offers a reliable solution. The project has been approved for 1985. 
A long-term project is being proposed here to demonstrate the via- 
bility of the remote handling system. Interim reports will be issued 
for the engineering assessment and feasibility stages. 


28068 (OH-85-100-K) Electron beam welding of thick- 
walled copper containers for nuclear fuel waste disposal: 
Phase Three A. Maak, P.Y.Y. Ontario Hydro, Toronto, ON 
(Canada). Research Center. Jul 1985. 26p. Order Number 
DE91642335. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the results of Phase Three A of the copper 
electron beam welding project for the final closure of copper con- 
tainers for nuclear fuel waste disposal. It has been demonstrated 
that oxygen-free copper electron beam welds of excellent quality 
can be made over a wide range of beam power and welding 
speed. Tension and side bend test specimens prepared from se- 
lected welded samples displayed satisfactory tensile strength and 
ductility. However, the test results show that suitable combinations 
of beam power and welding speed must be used to ensure a 
smooth defect-free weld surface. 
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28069 (PATENTS-US—A7292137) Method for controlling a 
multi-phase power supply using digital computer techniques. 
Frankel. R.S.; Warkentien. R.J. Brookhaven National Lab., Upton. 
NY (United States). 30 Dec 1988. 42p. Sponsored by USDOE. 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE91016885. Source: OSTI: NTIS (US Sales Only); 
GPO Dep. 

This invention is comprised of a method for monitoring and con- 

trolling a multi-phase electric power supply with a programmable 
digital computer to improve the efficiency of the power supply and 
to increase its flexibility in a variety of different systems applica- 
tions. 5 figs. 
28070 (SAND-91-0244) Structural testing of the Los 
Alamos National Laboratory Heat Source/Radioisotopic Ther- 
moelectric Generator shipping container. Bronowski, D.R.; 
Madsen, M.M. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1991. 512p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91015383. Source: OSTI; NTIS; INIS; GPO Dep. 

The Heat Source/Radioisotopic Thermoelectric Generator ship- 
ping container is a Type B packaging design currently under 
development by Los Alamos National Laboratory. Type B packag- 
ing for transporting radioactive material is required to maintain 
containment and shielding after being exposed to the normal and 
hypothetical accident environments defined in Title 10 Code of 
Federal Regulations Part 71. A combination of testing and analysis 
is used to verify the adequacy of this package design. This report 
documents the test program portion of the design verification, 
using several prototype packages. Four types of testing were per- 
formed: 30-foot hypothetical accident condition drop tests in three 
orientations, 40-inch hypothetical accident condition puncture tests 
in five orientations, a 21 psi external overpressure test, and a nor- 
mal conditions of transport test consisting of a water spray and a 4 
foot drop test. 18 refs., 104 figs., 13 tabs. 


28071 (SAND—91-0629C) Status of the Video Imaging Sys- 
tem for Detection, Tracking, and Assessment (VISDTA) 
scanning sensor program. Pritchard, D.A. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 4p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910774-8: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91015562. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Video Imaging System for Detection, Tracking, and Assess- 
ment (VISDTA) is an automatic scanning surveillance sensor with 
built-in change detection and video motion detection features. Sev- 
eral of these thermal imager-based systems have been deployed 
worldwide for demonstration, evaluation, and improvement of site 
security. Recent modifications have improved environmental and 
mechanical ruggedness and detection probability. In addition, a 
VISDTA expansion is described that would convert many fixed-view 
cameras into change- detection sensors and/or video motion detec- 
tion (VMD) devices. This modification proposes easy addition of 
VMD capability to many existing installations. A summary is also 
included of the recent efforts to transfer VISDTA technology to in- 
dustry. 4 refs., 2 figs. 


28072 (SAND-91-0633C) Military robotics technologies at 
Sandia National Laboratories. Byrne, R.H.; Klarer, P.R. Sandia 
Nationa! Labs., Albuquerque, NM (United States). [1991]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9109227-1: 3. conference on 
military robotic applications, Alberta (Canada), 9-12 Sep 1991). Or- 
der Number DE91016113. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Sandia National Laboratories’ Advanced Technologies Division 
has been developing mobile robotics technologies for the US De- 
partment of Energy and the US Department of Defense since 
1984. The systems developed at Sandia over the past several 
years which have high potential for military applications are de- 
scribed in this paper. Those applications include reconnaissance, 
antiarmor, NBC detection, hazardous inspection duty, and physical 
security. The cooperation of multiple vehicles has also been 





demonstrated at Sandia. and the military applications of this capa- 
bility are reviewed. The technical approach taken with all of the 
systems described use a low-cost/low-complexity philosophy, which 
has translated into very reliable systems. Although several levels of 
autonomy have been demonstrated by researchers in recent years, 
the most mature technology for military applications continues to 
be teleoperation and telemanagement. Telemanagement is a “mix” 
of teleoperation and autonomous operations which relies on human 
interaction with semi-autonomous systems to combine the benefits 
of human perception and decision-making with the lower operator 
workloads associated with autonomous systems. 


28073 (SAND-91-0651C) The deformation of O-rings com- 
pressed between flat rigid plates. Weese, J.A. (Texas A and M 
Univ., College Station, TX (USA). Dept. of Engineering Technol- 
ogy); Warren, W.E. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
911070—1: 22. midwestern mechanics conference, Rolla, MO 
(United States), 6-9 Oct 1991). Order Number DE91010580. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. GASKETS/deformation; GASKETS; 
DEFORMATION; ELASTICITY; THREE-DIMENSIONAL CAL- 
CULATIONS; PLATES; COMPRESSIBILITY; DISTRIBUTION 
FUNCTIONS 


28074 (SAND-91-1133C) Automated biometric access con- 
trol system tor two-man-rule enforcement. Holmes, J.P. (Sandia 
National Labs., Albuquerque, NM (United States)); Maxwell, R.L.; 
Henderson, R. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910774-59: 32. 
Institute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016122. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper describes a limited access control system which 
makes use of the eye retinal identity verifier to control the passage 
of personnel into and out of one or a group of security controlled 
working areas. This access contro] system requires no keys, cards 
or credentials. The user simply enters his Personal identification 
Number (PIN) and takes an eye reading to request passage. The 
PIN does not have to be kept secret. The system then relies on 
biometric identity verification of the user along with other system 
information, to make the decision of whether or not to unlock the 
door. It also enforces multiple zones control with personnel tracking 
and the two-man rule. 


28075 (SAND-—91-1480C) Intelligent mobile security sys- 
tems. Allen, M.S. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910774-7: 32. 
Institute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91015438. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Mobile security systems are becoming increasingly important to 
military (Army, Air Force) and non-military (Drug Enforcement 
Agency, Border Patrol) organizations as the level and sophistica- 
tion of terrorist activity increases. Frequently, organizations are 
required to deploy at remote sites on little notice. To ensure protec- 
tion of life and equipment, security systems are sometimes 
required. Often, the personnel deployed on these missions are not 
adequately trained in the selection, installation, and operation of to- 
day’s complex security equipment. The Intelligent Mobile Security 
System (IMSS) concept, as being developed by Sandia National 
Laboratories (SNL), allows untrained, non-technical personne! to 
configure, deploy, operate, and troubleshoot temporary/mobile 
physical security systems. 


28076 (SAND-—91-1667C) Video frame store: An advanced 
solid state recorder. Thai, Tan; Walker, J. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910774—-9: 32. Institute of Nuclear Materials 
Management (INMM) annua! meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91015709. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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In many security applications, solid state recorders (SSRs) have 
been used to quickly record and playback video images of a scene 
when an alarm occurs in that scene. Unlike video cassette 
recorders (VCRs) which take a second or two to start, SSRs can 
respond to a command from a host computer in less than 1/30th of 
a second. Therefore, they can be a very useful tool for assessing 
video alarms. Current commercial SSRs, however, have four major 
drawbacks: high cost; inability to record asynchronous videos; in- 
flexible system configuration: and inability to guarantee the integrity 
of the response to the host’s commands. The Video Frame Store 
(VFS) is an advanced SSR that provides an effective solution to 
the above problems. The VFS consists of commercial hardware 
products and Sandia-developed software. A VFS unit that stores 
128 video frames costs less than half of a typical SSR. In addition 
to the many basic features of a typical SSR, the VFS also provides 
a number of advanced features: user friendly menu for system 
configuration and setup; expandable video memory size from a 
minimum of 32 frames to a maximum of 512 frames; image pan, 
scroll and zoom; and reduction of image resolution to increase stor- 
age capacity. The hardware and software implementation as well 
as the advanced features is discussed in this paper. 1 ref., 7 figs. 


28077 (UCRL-CR-107473) Hot gas test results of a minia- 
ture free-piston pressurization pump driven by hydrazine 
decomposition products. Maybee, J.C. (Rocket Research Co., 
Redmond, WA (United States)); Giesy, P.J.; Ekshtut, A. Lawrence 
Livermore National Lab., CA (United States). 3 Jun 1991. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017072. Source: 
OSTI; NTIS; GPO Dep. 

A hot gas free-piston pressurization pump has been successfully 
demonstrated with hot gas. The pump is the key component of a 
lightweight rocket propulsion system which utilizes hydrazine de- 
composition products from a gas generator to pump hydrazine fuel 
from low pressure propellant tanks to a high pressure fuel manifold. 
The pump's design is described and test results are presented and 
analyzed for recent hot and cold gas tests. The significant parame- 
ters measured during testing include forward and refill stroke times, 
valve pressurization and exhaust times, effective boost ratio, volu- 
metric output, piston ring leakage, and thermal responses of the 
liquid and gas sides of the pump. 2 refs., 13 figs., 2 tabs. 


28078 (UCRL-JC—105772) Design and development of a 


. 10-W, 1.8K refrigerator for a 21-Tesla, nuclear-magnetic 


resonance (NMR) spectrometer magnet. Slack, D.S. Lawrence 
Livermore National Lab., CA (United States). 4 Jun 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Health and Human Services, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-910635-—5: Cryo- 
genic engineering conference and international cryogenic materials 
conference, Huntsville, AL (United States), 11-14 Jun 1991). Order 
Number DE91015185. Source: OSTI; NTIS; GPO Dep. 

A 1.8-K, 10-W refrigerator has been built and tested at LLNL. 
The first phase involved building a 1.8-K refrigerator at LLNL and 
building a 40-mm bore, 20.4-T model test magnet at Intermagnet- 
ics General, Inc., of Guilderland, New York. Testing of the magnet 
and refrigerator system to 20.4 T anc 1.8 K was successfully done 
at LLNL in October 1989. The second phase will involve building a 
full-size, 2000-kg, 21-T magnet with supporting 1.8-K refrigerator 
and cryostat for use in NMR research at CMU. This paper de- 
scribes the 1.8-K refrigerator system. Included are unique design 
features that result in a rugged, simple system capable of providing 
10-W of 1.8-K refrigeration to a 0.1-MPa helium bain. Performance, 
test data and some design analysis are also included. 3 refs., 4 
figs. 


28079 (UCRL-JC—106853) Robot development for nuclear 
material processing. Pedrotti, L.R.; Armantrout, G.A.; Allen, D.C.; 
Sievers, R.H. Sr. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9109233— 
2: 4. world conference on robotics research, Pittsburgh, PA (United 
States), 17-19 Sep 1991). Order Number DE91016567. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The Department of Energy is seeking to modernize its special 
nuclear material (SNM) production facilities and concurrently re- 
duce radiation exposures and process and incidental radioactive 
waste generated. As part of this program, Lawrence Livermore Na- 
tional Laboratory (LLNL) lead team is developing and adapting 
generic and specific applications of commercial robotic technolo- 
gies to SNM pyrochemical processing and other operations. A 
working gantry robot within a sealed processing glove box and a 
telerobot contro! test bed are manifestations of this effort. This pa- 
per describes the development challenges and progress in 
adapting processing, robotic, and nuclear safety technologies to 
the application. 3 figs. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 26819, 27513, 28423, 28906, 29491, 
29527, 29536, 29562 


28080 (CBPF-NF—-013/90) Extended thermodynamics for 
continuous media with internal structure. Salim, J.M. (Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil)); Oliveira, H.P. de. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1990. 23p. Order Number 
DE91642286. Source: OSTI; NTIS (US Sales Only); INIS. 

We developed an extended thermodynamical theory for continu- 
ous media with spin. New phenomenological coefficients with 
definite algebric properties are necessarily introduced and the time 
correlations fluctuations of the dissipative fluxes are calculated. 
(author). 


28081 (CONF-910739-27) Use of electrical impedance 
imaging in two-phase, gas-liquid flows. Lin, J.T. (Rensselaer 
Polytechnic Inst., Troy, NY (USA). Center for Multiphase Re- 
search); Ovacik, L.; Jones, O.C.; Newell, J.C.; Cheney, M.; Suzuki, 
H. Rensselaer Polytechnic Inst., Troy, NY (United States). Center 
for Multiphase Research. [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-90ER13032. 
From ASME/AIChE/ANS national heat transfer conference; Min- 
neapolis, MN (United States); 26-31 Jul 1991. Order Number 
DE91015914. Source: OSTI; NTIS; GPO Dep. 

The determination of interfacial area density in two-phase, gas- 
liquid flows is one of the major elements impeding significant 
development of predictive tools based on the two-fluid model. 
Currently, these models require coupling of liquid and vapor at in- 
terfaces using constitutive equations which do not exist in any but 
the most rudimentary form. Work described herein represents the 
first step towards the development of electrical impedance 
computed tomography (EICT) for nonintrusive determination of in- 
terfacial structure and evolution in such flows. 50 refs., 10 figs. 


28082 (CSNI-178, pp. 317-336) An elementary introduction 
to the problem of density wave oscillations. Svanhoim, K. (insti- 
tutt for Energiteknikk, Halden (NO). OECD Halden Reaktor 
Projekt); Friedly, J.C. Nuclear Energy Agency, 75 - Paris (France). 
1991. (CONF-9010378-: International Workshop on Boiling Water 
Reactor Stability, Brookhaven, U (United States), 17-19 Oct 1990). 
In Boiling Water Reactor Stability. 548p. Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

In this paper we demonstrate a simple graphical method for 
analysis of density wave instability in two-phase channels. The ob- 
jectives are to give the reader a basic knowledge of the physical 
mechanism behind the oscillations, an undertanding of the effect of 
some of the channel parameters on instability, and a means of 
qualitatively analyzing for the effect of more complicated operating 
conditions. The methodology proposed should be useful in provid- 
ing physical insight into the effect of design modifications, before 
extensive simulations are carried out, or understanding the physics 
of the problem enough to appreciate the results of mathematical 
stability analyses. 


28083 (DOE/CE/15428-T1) The T-By Tray: A plug flow, low 
pressure drop, high-efficiency contacting device for cross-flow 
columns: Report of mass transfer and hydraulic performance 
tests in pilot-scale equipment. Bravo, J.L. (Texas Univ., Austin, 
TX (USA)); Parker, B.M.; Parker, T.J. Uni-Frac, Inc., Salt Lake 
City, UT (United States). [1991]. 47p. Sponsored by USDOE, 
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Washington. DC (United States). DOE Contract FG01-89CE15428. 
Order Number DE91013321. Source: OST|; NTIS: GPO Dep. 

This report describes the development of the T-By tray, a new 
tray design for cross-flow contacting of gas and liquid in absorp- 
tion, stripping and distillation applications. which is designed to 
promote liquid plug flow and eliminate tray stagnant side zones. 
Two different designs. T-By | and T-By Il, were tested for capacity, 
mass transfer efficiency and pressure drop. The T-By | design is 
the most successful, and offers the following advantages over 
sieve and valve trays: lower pressure drop per tray at equivalent 
open areas and weir heights, better turndown capability and a 
wider operating range, equivalent or higher efficiency for mass 
transfer, and greater vapor handling capacity. Mass transfer data 
from larger scale devices are needed to confirm some advantages 
seen in smaller columns, but the T-By tray should perform at least 
as well and probably better than conventional sieve and valve trays 
in larger diameter columns. 7 refs., 22 figs., 8 tabs. 


28084 (DOE/CE/15440-T2) Microtube strip heat exchanger: 
Quarterly technical report, quarter ending 4 March 1991. Doty, 
F.D. Doty Scientific, Inc., Columbia, SC (United States). 2 Apr 
1991. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-90CE15440. Order Number 
DE91009884. Source: OSTI; NTIS; GPO Dep. 

During the last quarter, Doty Scientific, Inc. (DSI) continued to 
make progress on the microtube strip (MTS) heat exchangers. The 
team has begun a heat exchanger stress analysis, however they 
have been concentrating the bulk of their analytical energies on a 
CFD model to determine the location and magnitude of shell-side 
flow maldistribution which decreases heat exchanger effectiveness. 
DSI received 120 fineblanked tubestrips from Southern Fineblank- 
ing (SFB) for manufacturing process development. Both SFB and 
NIST provided inspection reports of the tubestrips. DSI completed 
the tooling required to encapsulate a tube array and press tube- 
strips on the array. Pressing the tubestrips on tube arrays showed 
design deficiencies both in the tubestrip design and the tooling de- 
sign. DS! has a number of revisions in process to correct these 
deficiencies. The research effort has identified a more economical 
fusible alloy for encapsulating the tube array, and determined the 
parameters required to successfully encapsulate the tube array 
with the new alloy. A more compact MTS heat exchanger bank 
was designed. 1 ref., 4 figs. 


28085 (DOE/CE/15440-T3) Microtube strip heat exchanger: 
Quarterly technical report. Doty, F.D. Doty Scientific, Inc., 
Columbia, SC (United States). 8 Jul 1991. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
90CE15440. Order Number DE91015223. Source: OSTI; NTIS; 
GPO Dep. 

During the last quarter, Doty Scientific, Inc. (DSI) continued to 
make progress on the microtube strip (MTS) heat exchanger. DS! 
completed a heat exchanger stress analysis of the ten-module heat 
exchanger bank; and, performed a shell-side flow inhomogeneity 
analysis of the three-module heat exchanger bank. The company 
produced 50 tubestrips using an in-house CNC milling machine 
and began pressing them onto tube arrays. DSI revised some of 
the tooling required to encapsulate a tube array and press tube- 
Strips into the array to improve some of the prototype tooling. 2 
refs., 4 figs. 


28086 (1C—90/444) A similar solution for an unsteady free 
convection flow past an impulsively started vertical plate with 
mass transfer and suction or injection. Sattar, M.A. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 26p. Order 
Number DE91642287. Source: OSTI; NTIS (US Sales Only); INIS. 

A similar solution for the flow past a vertical plate started impul- 
sively in its own plane in a viscous incompressible fluid is 
presented on taking into account the effects of variable suction 
and/or injection and mass transfer. To solve the momentum, en- 
ergy and concentration equations, a time dependent length scale is 
introduced, which leads to the driving parameters +(=G,/R.*) and 
+*(=G,"/R.*), where G, and G," are respectively the Grashof and 
modified Grashof numbers while R, is the Reynolds number. The 
resulting locally similar momentum equation is then solved by the 
method of superposition. The effects of the parameters and that of 
suction/injection on the flow and on the wall shear-stress of the 





plate are shown graphically for different values of Schmidt number 
and transpiration parameter. (author). 24 refs, 11 figs. 


28087 (IC-90/469) The flow of a combustible gas in a hori- 
zontal pipe. Bestman, A.R. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 12p. Order Number 
DE91642288. Source: OSTI; NTIS (US Sales Only): INIS. 

The flow of high temperature combustible gas in a horizontal 
pipe is studied as a model for biomass moving bed gasifier. The 
general problem is a fully developed flow in a pipe in the presence 
of free convection heat transfer. When the flow Reynolds number 
is low, asymptotic solutions are developed. Several limiting solu- 
tions are developed for the basic nonlinear approximation. The 
higher approximations are linear and are tackled analytically and 
by finite difference scheme employing central differences. The re- 
sults are discussed quantitatively. (author). 4 refs, 2 figs. 


28088 (IFT-P-007/91) Surface perturbations of a shallow 
viscous fluid heated from below and the (2+1)-dimensional 
Burgers equation. Kraenkel, R.A. (Instituto de Fisica Teorica 
(IFT), Sao Paulo, SP (Brazil)); Pereira, J.G.; Manna, M.A. Instituto 
de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1991. 14p. Order 
Number DE91642289. Source: OSTI; NTIS (US Sales Only); INIS. 
The (2+1)-dimensional Burgers equation is obtained as the 
equation of motion governing the surface perturbations of a shal- 
low viscous fluid heated from below, provided the Rayleigh number 
of the system satisfy the condition R not = 30. A solution to this 
equation is explicity exhibited and it is argued that it describes the 
nonlinear evolution of a nearly one-dimensional kink. (author). 


28089 (INIS-mf-12870, pp. 18.1-18.7) Calculation of two- 
phase critical flow trom a long pipe. Slongo, C.R. (Ontario 
Hydro, Toronto, ON (Canada)); Kim, C.S.; Stambolich, J.Y. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403—: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A computer simulation model, BIRD (Break Initial Rate of Dis- 
charge), has been developed for estimating the two-phase critical 
flow rate from a long pipe (length-to-diameter ratio >>12), based 
upon upstream fluid conditions at a stagnant fluid pressure along a 
flow path and the discharge mass flux is shown to be very good 
over a wide range of stagnation conditions (subcooled and satu- 
rated liquids, and saturated steam at up to 17000 kPa pressure). 
The developed model, BIRD, has been applied to design assist 
and safety analyses of CANDU reactors such as estimating the ini- 
tial discharge rate from ruptured feeder piping for small loss of 
coolant accidents. 


28090 (LNCC—002/91) A relationship between stabilized fi- 
nite element methods and the Galerkin method with bubble 
tunctions. Brezzi, F. (Consiglio Nazionale delle Ricerche, Pavia 
(Italy).Ist. di Analisi Numerica); Bristeau, M.O.; Mallet, M.; Roge, G. 
Laboratorio Nacional de Computacao Cientifica (LNCC), Rio de 
Janeiro, RJ (Brazil). 1991. 25p. Order Number DE91642290. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A relation between stabilized finite elements methods and the 
Galerkin method employing interpolations with bubble functions is 
established for the advective-diffusive model and for the linearized 
compressible Navier-Stokes equations. The bubble functions are 
shown to help in stabilizing the advective operator without recourse 
to up-winding or any other numerical strategy. In particular, for the 
advective-diftusive model, the Galerkin method employing piece- 
wise linears with bubble functions is shown to be equivalent to the 
Streamline-Upwind/Petrov-Galerkin (SUPG) method in the diffusive 
limit. (author). 


28091 (LNCC—017/90) Local description of the energy 
transfer process in a packed bed heat exchanger. Costa, 
M.L.M. (Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). 
Dept. de Engenharia Mecanica); Sampaio, R.; Gama, R.M.S. da. 
Laboratorio Nacional de Computacao Cientifica (LNCC), Rio de 
Janeiro, RJ (Brazil). 1990. 24p. Order Number DE91642291. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The energy transfer process in a packed-bed heat exchanger, in 
counter0flow arrangement is considered. The phenomenon is de- 
scribed through a Continuum Theory of Mixtures approach, in 
which fluid and solid (porous matrix) are regarded as continuous 
constituents possessing, each one, its own temperature and 
velocity fields. The heat ‘exchangers consists of two channels, sep- 
arated by an impermeable wall without thermal resistence, in which 
there exists a saturated flow. Some particular cases are simulated. 
(author). 


28092 (LNCC—023/90) On the physical solutions to the 
heat equation subjected to nonlinear boundary conditions. 
Gama, R.M.S. da. Laboratorio Nacional de Computacao Cientifica 
(LNCC), Rio de Janeiro, RJ (Brazil). 1990. 18p. Order Number 
DE91642292. Source: OSTI; NTIS (US Sales Only); INIS. 

This work consists of a discussion on the physical solutions to 
the steady-state heat transfer equation, when it is subjected to non- 
linear boundary conditions. It will be presented a functional, whose 
minimum occurs for the (unique) physical solution to the condidered 
heat transfer problem, suitable for a large class of typical (nonlin- 
ear) boundary conditions (representing the radiative/convective loss 
from the body to the environment). It will be demonstrated that 
these problems admit-always one, and only one, physical solution 
(which represents the absolute temperature). (author). 


28093 (LSTM-—297/T/1990) Fiuid flow through a rotating cir- 
cular straight pipe: Analytic perturbation series by computer 
algebra. Raszillier, H. (Erlangen-Nuernberg Univ., Erlangen (Ger- 
many, F.R.). Lehrstuhl fuer Stroemungsmechanik); Durst, F.; 
Guiasu, |. Erlangen-Nuernberg Univ., Erlangen (Germany). 
Lehrstuhl fuer Stroemungsmechanik. 1990. 21p. Order Number 
DE91523311. Source: OSTI; NTIS (US Sales Only). 

The perturbation of the classical Hagen-Poiseuille flow, due to 
the pipe rotation around an axis perpendicular to its own, is com- 
puted by computer algebra to several orders in an appropriate 
(dimensionless) rotation parameter. The results are illustrate by the 
nonlinear corrections induced by rotation on the hydraulic resis- 
tance factor of the pipe. (orig.). 


28094 (NAL-TM-627) Fiber optic three-dimensional laser- 
two-focus velocimeter for the low-speed windtunnel. Part 1.: 
Two-dimensional measurement evaluations. Takagi, S. (National 
Aerospace Laboratory, Tokyo (Japan)); Murota, K.; Kuwano, N.; 
Kayaba, S. National Aerospace Lab., Chofu, Tokyo (Japan). Sep 
1990. 31p. (In Japanese). Order Number DE91522968. Source: 
OSTI; NTIS (US Sales Only). 

In order to apply a fibre optic three-dimensional laser-two-focus 
(L2F) velocimeter to measurement in windtunnel, such fundamental 
preliminary tests were examined, as velocity vector calibration 
test,effect of measuring window, and relationship between data 
rate and seeding. Furthermore, the L2F-velocimeter was evaluated 
by using three type of flows, namely two-dimensional wake, three- 
dimensional boundary layer, and quasi tow-dimensional free jet 
with, and occasionally without, several seeding particles. The axial 
velocity component from the L2F-velocimeter was pointwisely com- 
pared with a calibrated velocity. The comparison was extended to 
the transverse mean velocity component and fluctuating compo- 
nents with hot-wire measurements. There was no incongruity in 
comparison except in low turbulence with less than 2 % intensity to 
the local velocity. In summary, features of the fibre optic L2F- 
velocimeter are are its applicability to natural seed, wall-proximity, 
and non-calibration measurements, although it is apriori known that 
the L2F-velocimeter is not adaptable to both reverse flow and high 
turbulence measurements. 10 refs., 34 figs., 5 tabs. 


28095 (NAL-TR-1079) Analysis of laminar separation bub- 
bles using a simple eddy-viscosity turbulence model. Rinoie, 
K. (National Aerospace Laboratory, Tokyo (Japan)); Kamiya, N. 
National Aerospace Lab., Chofu, Tokyo (Japan). Sep 1990. 17p. 
(In Japanese). Order Number DE91522974. Source: OSTI; NTIS 
(US Sales Only}. 

In order to analyze laminar separation bubbles which remarkably 
effect on characteristics of airfoils, especially on stalling, short bub- 
bles formed on airfoils were expressed numerically using a simple 
eddy-viscosity turbulence model. In the model, the eddy viscosity 
constant « was set to a uniform value inside the short bubbies. 
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Some available experimental data for laminar separation babbles 
were analyzed with this model. As the results, it was shown that 
this simple model well expressed the mean-velocity distribution in 
the short bubbles. The relation between « and velocity distributions 
was analyzed by the momentum balance inside the bubble. The 
pressure recovery gradient in axial flow-direction inside the bubble 
was shown to be proportional to «. Finally, « was related to the 
non-dimensional parameter which represented the flow inside the 
bubble. As further investigation, interference of potential flow out- 
side the bubble is required to be taken into computation. 25 refs., 
29 figs., 1 tab. 


28096 (PNL-SA—18880) 0-G experiments with advanced ce- 
ramic fabric wick structures: Testing of advanced ceramic 
fabric wick structures and their use in a water heat pipe. Anto- 
niak, Z.1.; Webb, B.J.; Bates, J.M.; Cooper, M.F.; Pauley, K.A. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1991. 
17p. Sponsored by Department of Defense, Washington, DC 
(United States); USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-910739-26: 
ASME/AIChE/ANS national heat transfer conference, Minneapolis, 
MN (United States), 26-31 Jul 1991). Order Number DE91015531. 
Source: OSTI; NTIS; GPO Dep. 

Both Air Force and NASA future spacecraft thermal management 
needs span the temperature range from cryogenic to liquid metals. 
Many of these needs are changing and not well defined and will 
remain so until goals, technology, and missions converge. Never- 
theless, it is certain that high-temperature (> 800 K) and 
medium-temperature (about 450 K) radiator systems will have to 
be developed that offer significant improvements over current de- 
signs. This paper discusses experiments performed in the lower 
temperature regime as part of a comprehensive advanced ceramic 
fabric (ACF) heat pipe development program. These experiments 
encompassed wicking tests with various ceramic fabric samples, 
and heat transfer tests with a 1-m long prototype ACF water heat 
pipe. A prototype ceramic fabric/titanium water heat pipe has been 
constructed and tested; it transported up to 60 W of power at 
about 390 K. Startup and operation both with and against gravity 
examined. Wick testing was begun to aid in the design and con- 
struction of an improved prototype heat pipe, with a 38-um 
stainless steel linear covered by a biaxially-braided Nextel 
(trademark of the 3M Co., St. Paul, Minnesota) sleeve that is ap- 
proximately 300-um thick. Wick testing took place in 1-g; limited 
testing in 0-g was initiated, and results to date suggest that in 0-g, 
wick performance improves over that in 1-g. 


28097 (SAND-91-1623C) Channel flow of a concentrated 
suspension. McTigue, D.F. (Sandia National Labs., Albuquerque, 
NM (United States)); Jenkins, J.T. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9108127-1: 2. U.S.-Japan seminar on micromechanics of 
granular materials, Syracuse, NY (United States), 4-10 Aug 1991). 
Order Number DE91016649. Source: OSTI; NTIS; GPO Dep. 

A theory for creeping flow of concentrated suspensions is de- 
scribed that takes into account the fluctuations of particles about 
their mean motion. The intensity of the velocity fluctuations is char- 
acterized by an internal field analogous to the temperature in 
classical kinetic theories, and governed by a balance law for the 
fluctuation energy. Explicit forms are posed for the constitutive 
models relating the viscosity, conductivity, dissipation, and pres- 
sure to the temperature and mean interparticle separation. Flow 
between parallel plates is considered; exact and approximate solu- 
tions are found for the temperature and separation fields. The 
mean velocity is given in terms of a simple integral involving the 
temperature. The solution exhibits qualitative behavior comparable 
to experimental observations: particle fluctuations and the mean 
shearing are confined to a region near the channel wall, while a 
plug-like region prevails in the center. 8 refs., 3 figs. 


28098 (UCRL-JC—106908) Electroforming thin channel heat 
exchangers. Steffani, C.P. Lawrence Livermore National Lab., CA 
(United States). Jun 1991. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9106238-1: SURFIN ‘91, Toronto (Canada), 24-28 Jun 
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1991). Order Number DE91015114. Source: 
Dep. 

Research at Lawrence Livermore National Laboratory has shown 
that thin channel heat exchangers can be produced on bimetallic 
mandrels by the stack and plate method. Depth to width ratios of 
100 to 1 are easily produced, with other ratios dependent on heat- 
ing or cooling requirements. Mass production of these plates may 
be possible using “reel to reel” methods. Future generations of 
heat exchangers may be produced via composite electroforming, 
chemical vapor deposition (CVD) or physical vapor deposition 
(PVD). 6 refs. 


OSTI; NTIS; GPO 
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Refer also to citation(s) 25642, 26228, 26241, 26845, 26847, 
26936, 27613, 27631, 27700, 27725, 27749, 28038, 28057, 28455, 
29488 


28099 (AECL—8707) NDT in Canada - the next 20 years: 
Proceedings of the fifth Canadian conference on nondestruc- 
tive testing. Kittmer, C.A. (ed.). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. 
473p. (CONF-8410297-: 5. Canadian conference on nondestruc- 
tive testing, Toronto, Ontario (Canada), 28-31 Oct 1984). Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

The theme for the Fifth Canadian Conference on Nondestructive 
Testing was 'NDT in Canada - The Next 20 years’. The three day 
conference with 42 presentations provided a short overview of NDT 
in Canada, a look at NDT in pipeline, materials, offshore, nuclear 
and training applications, and a glimpse into the next 20 years with 
recent advances in research and development as related to this 
‘hi-tech’ field of work. 


28100 (AECL-9394) Proceedings of the 5. Pan Pacific con- 
ference on nondestructive testing. Kittmer, C.A. (ed.). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Mar 1987. 617p. (CONF-8704207-: 5. Pan Pacific 
conference on nondestructive testing, Vancouver (Canada), 7-10 
Apr 1987). Order Number DE91642380. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This is the fifth in the series of Pan Pacific Conference on Non- 
destructive Testing held once every two years. The honour of 
hosting the conference is shared among those countries bordering 
on the Pacific Ocean, this year the responsibility being granted to 
Canada. The call for papers for this three day conference attracted 
significant interest. This provided the Technical Program Committee 
with an extremely difficult task in reducing the overwhelming re- 
sponse to only 46 (plus 10 alternates) for presentation at the 
conference, and inclusion in these proceedings. The selected 
papers provide an international perspective on advances in nonde- 
structive techniques such as ultrasonics, eddy current, radiography, 
magnetic particle and liquid penetrant, as well as their diverse ap- 
plications in the various countries involved. 


28101 (CFFTP-G-87032) Permeability of protective coat- 
ings to tritium. Braun, J.M. (Ontario Hydro, Toronto, ON 
(Canada). Research Center). Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Oct 1987. 20p. Order Number 
DE91642393. Source: OSTI; NTIS (US Sales Only); INIS. 

The permeability of four protective coatings to tritium gas and tri- 
tiated water was investigated. The coatings, including two epoxies, 
one vinyl and one urethane, were selected for their suitability in 
CANDU plant service in Ontario Hydro. Sorption rates of tritium 
gas into the coatings were considerably larger than for tritiated wa- 
ter, by as much as three to four orders of magnitude. However, as 
a result of the very large solubility of tritiated water in the coatings, 
the overall permeability to tritium gas and tritiated water are com- 
parable, being somewhat larger for HTO. Marked differences were 
also evident among the four coatings, the viny! proving to be 
unique in behaviour and morphology. Because of a highly porous 
surface structure water condensation takes place at high relative 
humidities, leading to an abnormally high retention of free water. 
Desorption rates from the four coatings were otherwise quite simi- 
lar. Of practical importance was the observation that more effective 
desorption of tritiated water could be carried out at relatively high 





humidities, in this case 60%. It was believed that isotopic ex- 
change was responsible for this phenomenon. It appears that 
epoxy coatings having a high pigment-to-binder ratio are most 
suited for coating concrete in tritium handling facilities. 


28102 (CONF-890701-—30) Integrity tests for high-T.and 
conventional critical-current measurements systems. Goodrich, 
L.F.; Bray, S.L. National Inst. of Standards and Technology, Boul- 
der, CO (United States). [1989]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al01-86ER52132. 
From International cryogenic materials conference: Los Angeles, 
CA (United States); 24-28 Jul 1989. Order Number DE91016275. 
Source: OSTI; NTIS; GPO Dep. 

A set of simple procedures that will test the integrity of measure- 
ment systems used for critical-current determinations on 
high-T-and conventional superconductors has been developed. 
These tests include a finite resistance, a zero resistance, and a su- 
perconductor voltage-current simulator. In the measurement of the 
critical current, voltage sensitivity is a key factor. The zero resis- 
tance test is the most effective test to detect the presence of 
interfering voltages such as ground loop or common-mode voltages 
and will determine the voltage sensitivity limit of a measurement 
system. 5 refs., 3 figs. 


28103 (DOE/CE/15485-T3) [Oil and gas well plugs]: Quar- 
terly technical progress report. Bode, R.E. Plug Monitor, Inc., 
Houston, TX (United States). 29 Mar 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
90CE15485. Order Number DE91010534. Source: OSTI; NTIS; 
GPO Dep. 

This progress report describes the various tests carried out on 
large restrictive sleeves. The sleeves tested were of various mate- 
rials including Nylon 6, Teflon, and Teflon 24. Each was evaluated 
in combination with various load ring durometers. The goal of the 
testing was to establish, through hands-on shop facility means, 
correct combination of restrictive sleeve material and durometer of 
elastomer load ring to generate a phased passage of a drive plate 
of 8.375 inch diameter through the restrictive sleeve/load ring com- 
bination with a simulated load by 500 pounds per square inch on 
the drive plate. An hydraulic ram type press with accurate ram 
pressure gauge was used. The best results were found using the 
Nylon 6 restrictive sleeve cut with 24 slots (not the original eight 
slots that caused the sleeve to be too rigid) and 75 durometer load 
ring. 4 figs. (Fl) 


28104 (INIS-BR-2480) Inspection of metallic structures 
using gamma rays scattering. Anjos, M.J. dos (Universidade Fed- 
eral, Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas de 
Pos-graduacao de Engenharia); Lopes, R.T. Associacao Brasileira 
de Ensaios Nao Destrutivos, Sao Paulo, SP (Brazil). 1990 14p. (in 
Portuguese). (CONF-8809526-: 10. Annual Congress on Non De- 
structive Testing, Salvador (Brazil), 23-26 Sep 1988). Order 
Number DE91639069. Source: OSTI; NTIS (US Sales Only); INIS. 

The Compton scattering of gamma rays is used as an inspection 
technique in aluminium and steels test specimens. The results are 
presented in bidimensional images from the inspection plane. 
(C.G.C.). 


28105 (INIS-mf-12886) Advanced methods in X-ray and 
neutron structure analysis of materials: Iniernational confer- 
ence. Ceskoslovenska Vedeckotechnicka Spolecnost, Ceske 
Budejovice (Czechoslovakia). Dum Techniky. 1990 192p. (CONF- 
9008114—: International conference on advanced methods in x-ray 
and neutron structure analysis of materials, Prague (Czechoslo- 
vakia), 20-24 Aug 1990). Order Number DE91639071. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The publication contains abstracts of 186 contributions presented 
at the international conference in the oral or poster form. Attention 
was paid particularly to crystal and molecular structures, diffraction 
analysis of physical phenomena, and to powder diffraction and real 
structures. (Z.M.). 


28106 (NAL-TM-622) Sliding friction test of self-lubricating 
polymeric composite for rolling bearing retainer. Nishimura, M. 
(National Aerospace Laboratory, Tokyo (Japan)). National 
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Aerospace Lab., Chofu. Tokyo (Japan). Jun 1990. 15p. (In Japan- 
ese). Order Number DE91522967. Source: OSTI: NTIS (US Sales 
Only). 

In order to develop new self-lubricating composite material for re- 
tainers of solid-lubricant rolling bearings. sixteen kinds of polymeric 
composites were manufactured by way of trial. and their friction 
and wear characteristics were compared with conventional poly- 
meric retainers used practically. The proposed composites were 
compounded from some combination of PTFE. GF, polyoxybenzoyl, 
polyamidimid, polyetherimid, MoS2, graphite, and others. Following 
conclusion was obtained by the experiment. The lubrication is esti- 
mated to be based mainly on PTFE in the conventional polymeric 
composite retainers, the same situation is confirmed in the newly 
proposed composites by the friction test. Some additive amount of 
MoS, or graphite is observed to minimize the wear speed. Among 
the proposed composites, only a composite of 48 % polyamidimid 
plus 32 % polyetherimid plus 20 % MoSz is considered to have 
probability of substitution for PTFE. 8 refs., 21 figs., 4 tabs. 


28107 (OH-84-462-K) Structural integrity investigations of 
feeder pipe ice plugging procedures. Fiaman, M.T.; Shah, N.N. 
Ontario Hydro. Toronto, ON (Canada). Research Center. Mar 1985. 
69p. Order Number DE91642394. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A procedure involving the use of a liquid nitrogen cooled heat 
exchanger to form internal ice plugs in feeder pipes is routinely 
used in nuclear generating stations. The use of this procedure has 
caused concerns with regard to the safety of station maintenance 
personnel, and in regard to the integrity of the feeder pipes. This 
report describes the results of laboratory stress and pressure mea- 
surements which were performed on a feeder pipe section during 
ice plugging operations to investigate these concerns. From the re- 
sults of this study, and from the results of previous studies of 
material behaviour at low temperatures, it has been determined 
that the ice plugging procedure can be performed on feeder pipes 
in a safe and effective manner. 


28108 (SAND—90-2281C) Force reconstruction using the 
inverse of the mode-shape matrix. Carne, T.G.; Bateman, V.I.; 
Dohrman, C.R. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910957— 


_ 2: 13. biennial American Society of Mechanical Engineers (ASME) 


mechanical vibration and noise conference, Miami, FL (United 
States), 22-25 Sep 1991). Order Number DE91016407. Source: 
OSTI; NTIS; GPO Dep. 

Force reconstruction is a process in which response signals from 
a dynamic event are used to infer what the applied force must 
have been to produce these responses. Force reconstruction is of 
interest when the input force cannot be directly measured, while 
the response signals are easily obtained using transducers such as 
accelerometers or strain gages. In many evaluation tests of a 
structure, the dynamic response is not sufficient information; one 
may really need a description of the input force. A new technique 
for force reconstruction is developed. To estimate the externally ap- 
plied force, this technique sums the weight-scaled acceleration 
signals, and is referred to as the Sum of Weighted Accelerations 
Technique (SWAT). To obtain the scalar weights the inverse of the 
mode shape matrix is used. Application of this technique is illus- 
trated with both numerical calculations using a mass-spring model 
and experimental data from a structure impacting a rigid barrier. 16 
refs., 13 figs. 


28109 (SAND-91-0955C) Radar-cross-section measure- 
ment errors caused by test object interaction with 
low-dielectric-constant supports. Brock, B.C.; Patitz, W.E.; 
Sorensen, K.W.; Zittel, D.H. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9110159-1: 13. annual National Institute of Standards and 
Technology (NIST) meeting on antenna measurements techniquest 
association (AMTA), Boulder, CO (United States), 7-11 Oct 1991). 
Order Number DE91015340. Source: OSTI; NTIS; GPO Dep. 

In the search for an ideal test-object support for simulated free- 
space radar-cross-section (RCS) measurements, low-density 
polystyrene foam has achieved considerable popularity. However, 
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significant error can be introduced into a measurement by the use 
of an inappropriately designed support. Although low back-scatter 
radar cross section (RCS) can be obtained with this material. inter- 
actions can occur between the test object and the mount which will 
cause measurement errors in excess of several dB. We present re- 
sults of measurements performed on a simple test object supported 
on a low-density foam column which demonstrate this effect. As we 
discuss. this error can be incorrectly interpreted to be caused by 
poor alignment of the test object with the radar-range coordinate 
system. Finally, we show that the error can be explained by differ- 
ential propagation effects. In addition, this simple theory provides 
the insight necessary to devise appropriate measures to minimize 
the errors caused by the presence of the support. 4 refs.. 6 figs. 


28110 (UCRL-JC—104829) Computed tomography assess- 
ment of reintorced concrete. Martz, H.E.; Schneberk, D.J.; 
Roberson, G.P.; Monteiro, J.M. Lawrence Livermore National Lab., 
CA (United States). 24 May 1991. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910572-1: 5. international symposium on nondestructive 
characterization of materials, Karuizawa (Japan), 27-30 May 1991). 
Order Number DE91015297. Source: OSTI: NTIS; GPO Dep. 

Gamma-ray computed tomography (CT) is potentially powerful 
nondestructive method for assessing the degree of distress that ex- 
ists in reinforced-concrete structures. In a study to determine the 
feasibility of using CT to inspect reinforced-concrete specimens, we 
verified that CT can quantitatively image the internal details of rein- 
forced concrete. To assess the accuracy of CT in determining 
voids and cracks, we inspected two fiber-reinforced concrete cylin- 
ders (one loaded and one unloaded) and a third cylinder containing 
a single reinforcing bar (rebar). To evaluate the accuracy of CT in 
establishing the location of reinforcing bars, we also inspected a 
concrete block containing rebars with different diameters. The re- 
sults indicate that CT was able to revolve the many different 
phases in reinforced concrete (voids, cracks, rebars, and concrete) 
with great accuracy. 15 refs., 10 figs. 


4210 Combustion Systems 
Refer also to citation(s) 26254, 27243, 27401, 28460 


28111 (CONF-910852-5) Potential applications of artificial 
intelligence in computer-based management systems for 
mixed waste incinerator facility operation. Rivera, A.L.; Singh, 
S.P.N.; Ferrada, J.J. Oak Ridge National Lab., TN (United States). 
[1991]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Summer national 
meeting of the American Institute of Chemical Engineers (AIChE); 
Pittsburgh, PA (United States); 20-22 Aug 1991. Order Number 
DE91015613. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy/Oak Ridge Field Office (DOE/OR) op- 
erates a mixed waste incinerator facility at the Oak Ridge K-25 
Site, designed for the thermal treatment of incinerable liquid, 
sludge, and solid waste regulated under the Toxic Substances 
Control Act (TSCA) and the Resource Conversion and Recovery 
Act (RCRA). Operation of the TSCA Incinerator is highly con- 
Strained as a result of the regulatory, institutional, technical, and 
resource availability requirements. This presents an opportunity for 
applying computer technology as a technical resource for mixed 
waste incinerator operation to facilitate promoting and sustaining a 
continuous performance improvement process while demonstrating 
compliance. This paper describes mixed waste incinerator facility 
performance-oriented tasks that could be assisted by Artificial Intel- 
ligence (Al) and the requirements for Al tools that would implement 
these algorithms in a computer-based system. 4 figs., 1 tab. 


28112 (ETDE/JP-mf-1513317) 1989 NEDO annual summary 
of studies. (3).: Research and development of industrial tech- 
nology. New Energy Development Organization, Tokyo (Japan). 
Oct 1990 281p. (in Japanese). Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 are outlined of the industrial 
technology section in the research and development project pro- 
moted by NEDO. As large scale industrial technology research 
projects, seven continuous projects as “Manganese nodule mining 
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system” and two new projects as “Propulsion system for super- 
sonic transports (SST)" are reported. As next generation 
fundamental industrial technology research projects. eleven contin- 
uous projects as “Advanced polymer separation membrane 
materials” and four new projects as “Super environment resistive 
advanced materials” are reported. As medical and welfare equip- 
ment research projects. six continuous projects as “Automatic 
leucocyte group classifier’ and three new projects as “Laser bone 
operation equipment” are reported. As international research coop- 
eration projects. “Recovery of valuable resources in brackish water” 
and “Hydroretorming of heavy oil and oil sand oil” are reported. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 28112 


28113 (AECL—9566-1) Underground research laboratory 
room 209 instrument array: Pre-excavation information for 
modellers. Lang, P.A.; Everitt, R.A.; Kozak, E.T.; Davison, C.C. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. Dec 1988. 131p. Order Number 
DE91642095. Source: OSTI; NTIS (US Sales Only); INIS. 

An in situ excavation response test was conducted at the Cana- 
dian Underground Research Laboratory (URL) in conjunction with 
excavation of a tunnel (Room 209) through a near-vertical water- 
bearing fracture oriented almost perpendicular to the tunnel axis. 
Encountering a fracture with such desirable characteristics pro- 
vided a unique opportunity during construction of the URL to try 
out instrumentation and analytical methods for use in the 
Excavation Response Experiment (ERE), one of the major URL ex- 
periments. This is the first of four reports that cover the excavation 
response test. This report contains the information provided to the 
numerical modelling groups before the start of excavation. It in- 
cludes survey information of the excavations within 30 m of the 
instrument array; the layout of the instrument array; details of the 
geology, rock properties, joint characteristics, in situ stresses, and 
in situ rock temperature distribution; the results of hydrogeological 
testing and monitoring; the planned excavation sequence; and the 
format for the modellers to present their results to facilitate easy 
comparison with the measured responses. Includes 13 excavation 
charts in back pocket. 


28114 (ETDE/JP-mf-1513317, pp. 9-13) Research and de- 
velopment project of manganese nodule mining system. New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 281p. 
(In Japanese). In 1989 NEDO anual summary of studies. (3).: Re- 
search and development of industrial technology. Order Number 
DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of manganese nodule mining systems” 
promoted by NEDO. Details of the integrated oceanic experiment 
were examined to simulate it, and details of the laboratory ship 
were designed continuously. As for the nodule collecting system, 
the design of experiments was examined to optimize system trial 
operation and experiment. Details of several system components 
were designed, and a travelling unit was assembled. As for the 
nodule pumping system, details of pumping units such as a pump- 
ing pipe, tensile load-resistant flexible hose and vibration proof 
equipment, and details of pump units such as a multi-stage slurry 
pump, submergible motor and transformer were designed together 
with details of air lift units such as an air compressor, nodule sepa- 
rator on a deck and air supply equipment, and a part of such units 
was also fabricated. Details of ssveral handling and monitoring 
system components were also designed and a part of such compo- 
nents was fabricated. 


28115 (ETDE/JP-mf-1513317, pp. 78-80) Research and 
development project of construction techniques for deeper un- 
derground spaces. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 281p. (in Japanese). In 1989 NEDO annual 
summary of studies. (3).: Research and development of industrial 
technology. Order Number DE91513317. Source: OSTI; NTIS (US 
Sales Only). 





The research results in fiscal 1989 were reported of “Research 
and development project of construction techniques for deeper un- 
derground spaces“ promoted by NEDO. Tomography technique 
based on elastic wave, electromagnetic wave and specific resistiv- 
ity surveys and other related techniques such as field and room 
test ones were examined preliminarily. The total assessment sys- 
tem of underground strutures, evaluation technique of ground 
properties and conditions, and the three-dimensional visual system 
of underground structures were put into investigation. The behavior 
of underground domes was simulated by assuming a domelike 
space of 50m in diameter and 30m in height constructed 50-100m 
underground of an urban area. Developmental subjects were ar- 
ranged for construction machines and techniques, and also for 
disaster and pollution preventive measures by surveying related 
papers. In addition, construction of deeper underground spaces 
was discussed collectively to settle on the master plan of the total 
underground system. 


4230 Marine Engineering 
Refer also to citation(s) 25746 


28116 (ETDE/JP-mf—1513317, pp. 70-73) Research and 
development project of production method of advanced chem- 
icals by utilizing marine organisms. New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 
1989 NEDO annaul summary of studies. (3).: Research and devel- 
opment of industrial technology. Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of production method of advanced chemi- 
cals by utilizing marine organisms” promoted by NEDO. After 
marine organisms were sampled in warm current and subtropical 
sea areas, aerobic bacteria, yeasts, algae and invertebrates were 
separated each other. The separation method of microorganisms 
habitable in cold areas was also found by their separated culture. 
Amounts and species of zooplanktons and phytopianktons were 
surveyed in tropical sea areas to settle on organim sampling pians. 
The analysis method of lipide in marine microorganisms was found 
by applying conventional chemical analysis methods to it, and fea- 
tures of its constitutive fatty acids were clarified. The screening 
method of adhesive microorganisms with protein-decomposing 
function was found, and such bacteria could be separated. Patents 
and documents of the equipment related to sampling, separation, 
culture and preservation of marine organisms were surveyed, and 
a remote control organism sampler was designed basically. 


28117 (GKSS—90/E/41) The role of simulation in the pian- 
ning of underwater handling tasks. Schultheiss, G.F. 
(GKSS-Forschungszentrum Geesthacht GmbH, Geesthacht- 
Tesperhude (Germany, F.R.). Inst. fuer Anlagentechnik); Boeke, 
M.; Deeg, HJ. GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). 1990. 18p. Order Number 
DE91515546. Source: OSTI; NTIS (US Sales Only). 

The motion sequences needed for the execution of typical un- 
derwater handling tasks often overtax the human imagination. 
Additionally, the environment is not structured unambiguously and 
a handling task will not be repeated in the same manner. For this 
reasons, it is essential to supplement the development of suitable 
underwater handling systems by the design of specialised software 
for programming and simulation of handling tasks. This paper intro- 
duces a typical graphically assisted programming and simulation 
system and demonstrates its importance as an instrument for real- 
istic work planning with due consideration of collision avoidance 
aspects. The quality and safety of the procedures used for this pur- 
pose are of special importance, because the verification of the 
simulated operating cycle in a real environment is not possible. 
(orig.) With 6 figs. 


28118 (GKSS-90/E/46) Test results of subsea robot devel 
opment. Aust, E. (GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Anla- 
gentechnik); Niemann, #.R.;  Schultheiss, G-F.; Hahn, 
G. GKSS-Forschungszentrum Geesthacht GmbH, Geesthacht- 
Tesperhude (Germany). 1990. 20p. (CONF-9006362-1: 
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Conference and exposition 'On the shores of tomorrow’ - Interven- 
tion '90, Vancouver (Canada), 25-27 Jun 1990). Order Number 
DE91515544. Source: OSTI; NTIS (US Sales Only). 

This paper presents test results for a robot, which has been 
modified for operation in sea-water down to 1100 m water depth. 
The criteria for the selection of the robot are described briefly and 
essential modifications of subsystems for this special application 
are indicated. In addition the experimental results are presented, 
which have shown safe function of subsystems and the complete 
robot so far tested. An outlook about further R and D-work on the 
subsea robot, but also on auxiliary systems and tasks to be per- 
formed closes this presentation. (orig.) With 6 figs., 1 tab. 


28119 (GKSS-91/E/3) Proceedings 3. international 
symposium on underwater technology. Schafstall, H.G. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). Inst. fuer Anlagentechnik); Schultheiss, G.F.; 
Seeliger, D. GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). 1991. 319p. (CONF-9104291-: 
3. international symposium on underwater techn , Geesthacht 
(Germany), 9-10 Apr 1991). Order Number DE91523180. Source: 
OSTI; NTIS (US Sales Only). 

During the 3. International Symposium on Underwater Technol- 
ogy 40 papers are given in three plenary sessions and six technical 
sessions as well as parallel in a poster presentation. Main topics of 
the conference are diving technology, underwater working tech- 
niques, safety and reliability. (orig.) With 140 figs., 13 tabs. 


28120 (NEI-DK-553, pp. 13.1-13.7) IMR key nc*t2 address. 
Keith, D.B. (Shell (GB)).  Industriministeriet, Copenhagen 
(Denmark). Industri- og Handelsstyrelsen. Nov 1989. 117p. (CONF- 
8911312-: Exploitation of world offshore markets, Koege 
(Denmark), 20-21 Nov 1989). In Exploitation of world offshore mar- 
kets: Scope for UK/Danish collaboration. Order Number 
DE91798484. Source: OSTI; NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

Comments on the scope for UK/Danish collaboration with regard 
to the exploitation of world oil and gas markets limited to the North 
Sea area and inspection, maintenance and repair are offered. 
There are currently 250 offshore structures in the North Sea which 
should have an economic life of twenty years. Charts illustrating the 
growth of the establishment of offshore platforms and the pipeline 
network of the UK sector are presented and the benefits of produc- 
ing satellite fields over existing facilities are discussed in order to 
stress the vital role of inspection, maintenance and repair. (AB). 


28121 (NEI-DK-553, pp. 9.1-9.8) ion, maintenance 
and repair. Lyngberg, B. (Maersk Oil and Gas AS (DK)). Industri- 
ministeriet, Copenhagen (Denmark). Industri- og Handelsstyrelsen. 
Nov 1989. 117p. (CONF-8911312-: Exploitation of world offshore 
markets, Koege (Denmark), 20-21 Nov 1989). In Exploitation of 
world offshore markets: Scope for UK/Danish collaboration. Order 
Number DE91798484. Source: OSTI; NTIS (US Sales Only). 

In collaboration with Offshore Supplies Office, UK. 

Very brief comments on the subject are presented in note form 
mostly concerning requirements for low costs in relation to the 
satellite plattorm concept and for a multipurpcse platform. (AB). 
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Refer also to citation(s) 26236, 27368, 27454, 27630, 27647, 
27693. 27764, 27768, 27786, 27837, 28038, 28060, 28063, 28078, 
28177, 28178, 28218, 28313, 28413, 28420, 28422, 28427, 28442, 
29184, 29230, 29555 


28122 (ANL/CP-73209) Minimization of retrigeration power 
requirements for mechanical supports in cryogenic systems. 
Seol, S.Y. (Texas Tech Univ., Lubbock, TX (USA). Dept. of Me- 
chanical Engineering); Chyu, M.C.; Kuzay, T.M.; Hull, J.R. Argonne 
National Lab., IL (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910801-—12: 26. intersociety energy conversion engineering 
(IECE) conference, Boston, MA (United States), 3-9 Aug 1991). 
Order Number DE91015720. Source: OSTI; NTIS; GPO Dep. 

A solution scheme is presented for minimization of refrigeration 
power required for mechanical supports in cryogenic systems 
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where refrigeration shields at intermediate temperatures are 
installed along the supports. The total refrigeration power require- 
ment is minimized in terms of the temperatures and locations of 
the shields. The scheme involves the simulations solution of alge- 
braic equations and is simpler than previous methods. Closed-form 
solutions for optimal shield temperatures and locations are pre- 
sented for several specific cases of engineering interest. 17 rets., 1 
fig., 1 tab. 


28123 (BNL-46475) Superconducting magnet program for 
x-ray lithography source at Brookhaven National Laboratory. 
Hsieh, H. (Brookhaven National Lab., Upton, NY (United States)); 
Blumberg, R.; Heese, R.: Murphy, J.; Pjerov, S.; Sharma, S.; Le- 
ung, E.M.W.; Kalsi, S.; Reusch, M.F. Brookhaven National Lab.., 
Upton, NY (United States). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-910505-394: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE91016995. Source: OSTI; NTIS; GPO Dep. 

Brookhaven National Laboratory is funded by DOD-DARPA to 
develop a compact electron storage ring to be used as a X-Ray 
source for producing high density computer chips. The circumfer- 
ence of this mahine is 8.5 meters, the machine lattice consists of 
four quadrupoles, two sextupoles and a pair of air-core combined 
function 3.87 Tesla superconducting dipoles. BNL is developing the 
superconducting dipoles in collaboration with its industrial partners 
GDSSD and GSED. This paper will describe the field characteris- 
tics and engineering realization of these magnets and present the 
current status of the program. 1 ref., 3 figs. 


28124 (CONF-900280—Vol.1) International magnetic pulse 
compression: Volume 1, Executive summary. Kirbie, H.C.; New- 
ton, M.A.; Siemens, P.D. Lawrence Livermore National Lab., CA 
(United States). Apr 1991. 60p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48 
;AC04-76DP00789. From International workshop on magnetic pulse 
compression; Lake Tahoe, CA (United States); 12-14 Feb 1990. 
Order Number DE91015774. Source: OSTI; NTIS; GPO Dep. 

Although pulsed-power engineering traditionally has been prac- 
ticed by a fairly small, close community in the areas of defense 
and energy research, it is becoming more common in high-power, 
high-energy commercial pursuits such as material processing and 
lasers. This paper is a synopsis of the Feb. 12-14, 1990 workshop 
on magnetic switching as it applies primarily to pulse compression 
(power transformation). During the course of the Workshop at 
Granlibakken, a great deal of information was amassed and a keen 
insight into both the problems and opportunities as to the use of 
this switching approach was developed. The segmented workshop 
format proved ideal for identifying key aspects affecting optimum 
performance in a variety of applications. Individual groups of ex- 
perts addressed network and system modeling, magnetic materials, 
power conditioning, core cooling and dielectrics, and finally circuits 
and application. At the end, they came together to consolidate their 
input and formulate the workshop’s conclusions, identifying road- 
blocks or suggesting research projects, particularly as they apply to 
magnetic switching’s trump card — its high-average-power-handling 
capability (at least on a burst-mode basis). The workshop was es- 
pecially productive both in the quality and quantity of information 
transfer in an environment conducive to a free and open exchange 
of ideas. We will not delve into the organization proper of this 
meeting, rather we wish to commend to the interested readey' this 
volume, which provides the definitive and most up-to-date compila- 
tion on the subject of magnetic pulse compression from underlying 
principles to current state of the art as well as the prognosis for the 
future of magnetic pulse compression as a consensus of the work- 
shop's organizers and participants 


28125 


(CONF-900280—Vol.2) International magnetic pulse 
compression workshop: [Proceedings]: Volume 2, Technical 
summary. Kirbie, H.C.; Newton, M.A.; Siemens, P.D. Lawrence 
Livermore National Lab., CA (United States). Apr 1991. 331p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ;AC04-76DP00789. From international 
workshop on magnetic pulse compression; Lake Tahoe, CA (United 
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States); 12-14 Feb 1990. Order Number DE91015775. Source: 
OSTI: NTIS: GPO Dep. 

A few individuals have tried to broaden the understanding of 
specific and salient pulsed-power topics. One such attempt is this 
documentation of a workshop on magnetic switching as it applies 
primarily to pulse compression (power transformation). affording a 
truly international perspective by its participants under the initiative 
and leadership of Hugh Kirbie and Mark Newton of the Lawrence 
Livermore National Laboratory (LLNL) and supported by other in- 
terested organizations. During the course of the Workshop at 
Granlibakken. a great deal of information was amassed and a keen 
insight into both the problems and opportunities as to the use of 
this switching approach was developed. The segmented workshop 
format proved deal for identifying key aspects affecting optimum 
performance in a variety of applications. Individual groups of ex- 
perts addressed network and system modeling, magnetic materials, 
power conditioning, core cooling and dielectrics, and finally circuits 
and application. At the end, they came together to consolidate their 
input and formulate the workshop’s conclusions, identifying road- 
blocks or suggesting research projects, particularly as they apply to 
magnetic switching’s trump card—its high-average-power-handling 
capability (at least on a burst-mode basis). The workshop was es- 
pecially productive both in the quality and quantity of information 
transfer in an environment conducive to a free and open exchange 
of ideas. We will not delve into the organization proper of this 
meeting, rather we wish to commend to the interested reader this 
volume, which provides the definitive and most up-to-date compila- 
tion on the subject of magnetic pulse compression from underlying 
principles to current state of the art as well as the prognosis for the 
future of magnetic pulse compression as a consensus of the work- 
shop's organizers and participants. 


28126 (CONF-901263-9-Vugraphs) Short-pulse glass slab 
amplifier. Muendel, M.; Hagelstein, P. Massachusetts Inst. of 
Tech., Cambridge, MA (United States). [1990]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14012. From International conference on lasers '90; San 
Diego, CA (United States); 10-14 Dec 1990. Order Number 
DE91015385. Source: OSTI: NTIS; GPO Dep. 

This work is comprised of viewgraphs from a talk at the LASERS 
1990 conference. The design and specifications of the phosphate 
glass slab are examined, along with the components of the optical, 
electrical and cooling systems. The gain, efficiency, uniformity, 
apodization, thermal behavior and a double pass test are presented 
as measures of the pertormance of the system. 12 figs. (GHH) 


28127 (DOE/ER/14012-2) The MIT short-wavelength laser 
project: Progress report, January 1990—January 1991. Hagel- 
stein, P.; Basu, S.; Muendel, M.; Braud, J.P.; Kaushik, S.; Tauber, 
D. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Research Lab. of Electronics. [1991]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER14012. 
Order Number DE91015357. Source: OSTI; NTIS; GPO Dep. 

The present status of our project follows: the Nd:glass power 
amplifier has been constructed and brought from LLNL to MIT; gain 
measurements have been performed, and work on the associated 
optics is currently underway. The vacuum chamber has been built 
and successfully tested. The optics for the target alignment system 
have been redesigned, fabricated, and partially assembled; the 
electronics are now being brought together. EUV spectrometers for 
use as laser diagnostics are under development; these incorporate 
both commercially available gratings as well as novel, in-house de- 
signs. Work on laser cavities has yiekded an greatly improved 
understanding of the difficulties involved in using whispering-gallery 
optics. An earlier analysis of soft x-ray frequency conversion has 
been refined. A numerical study of plasma kinetics has elucidated 
the physics of transiently-pumped x-ray lasers. 5 figs. 


28128 (ETDE/JP-mf-1513221, pp. 556-563) Development of 
superconductivity technology applied to power generation 
system.: Study on superconducting wires (study on a siow re- 
sponse superconductive generator). New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 
1289 NEDO annual summary of studies. (2).: Technology develop- 
mem on solar energy, fuel and energy storage, alcohol and 





biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

Research and development of basic technology of a slow re- 
sponse superconductive generator were carried out to design and 
construct a pilot model, especially focusing on high reliability of the 
system connected electrically. For a basic design of a 70,000kW 
model plant, basic structure and dimension of a multi-cylindrical ro- 
tor and field winding were determined. In Be experiment using a 
mock-up of flexible disk in the rotor, static strength was sufficient 
and fatigue strength was 10* for heat contraction and torque which 
were corresponding to those of the model plant. As for a low- 
temperature dumper, a 3-layered dumper was made by hot 
isostatic pressing (HIP) and a single-layered dumper was made of 
high purity aluminum alloy materials. High reliable junction was 
generated by electric beam welding in a normal-temperature 
dumper. Based on the results in the previous year a squirrel cage 
type dumper made of Fe alloy was designed. Magnetic field analy- 
sis by FEM proved that this dumper had a sufficient dumping effect 
and strength for electromagnetic force in case of three-phase sud- 
den short circuit. 15figs., 1 tab. 


28129 (ETDE/JP-mf-1513221, pp. 564-569) Development of 
superconductivity technology applied to power generation 
system.: Study on superconductive generator (study on a 
super response superconductive generator). New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 643p. (in 
Japanese). In 1989 NEDO annual summary of studies. (2).: Tech- 
nology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

Research and development of basic technology of a super re- 
sponse superconductive generator were carried out to design and 
construct a pilot model, especially focusing on high reliability of the 
system connected electrically. For a basic design of a 70,000kW 
model plant, loss and heat of rotor components in case of negative 
loading and short accident were analyzed and rigidity and strength 
of a flexible disk were evaluated by FEM analysis. Based on these 
results main items of a model plant were determined. Fatigue test 
was conducted using inconel specimens for the rotor, and rigidity 
and fatigue of the flexible desk were evaluated using a test 
machine equivalent to the model plant. Two types of developed su- 
perconductor which were designed and produced according to 
specifications. No degradation of critical current of these supercon- 
ductors was observed for tensile and bending stress. The insulating 
test of short dummy superconductor showed that insulated fracture 
voltage in supercritical was far from the peak voltage of exciting 
power. Models of rotating cooling characteristics and a helium sup- 
ply instrument were made and used to acquire data of effects of 
heat transfer and sealing. A miniature of the three-phase normal 
temperature dumper was produced and connecting methods such 
as explosive bonding and brazing were evaluated. 10 figs. 


28130 (ETDE/JP-mf-1513221, pp. 570-575) Development of 
superconductivity technology applied to power generation 
system.: Study on a total system, etc. New Energy Develop- 
ment Organization, Tokyo (Japan). Oct 1990. 643p. (in Japanese). 
In 1989 NEDO annual summary of studies. (2).: Technology devel- 
opment on solar energy, fuel and energy storage, alcoho! and 
biomass. Order Number DE91513221. Source: OSTI; NTIS (US 
Sales Only). 

This study was to establish methods of testing, analyzing and 
operating a superconductive power generation system and to as- 
sess applicability and effectiveness of superconductive equipment. 
Examination of techniques to test the system showed that in order 
to conduct a load test in a full loading range, capacity of a syn- 
chronous machine for loading should be larger than 125MW and 
an angle of coupling for load adjusting should be operated by 15 
degrees. In addition, for a stable load operating test it was neces- 
sary to mount AVR control function on either a 70,000kW model 
plant or the synchronous machine. Analysis of static P-V character- 
istic of one generator - one load system confirmed that the 
superconductive generator had a smaller synchronous reactance 
than a conventional generator did, thus the former was superior to 
the latter with respect to capability of reactive power and retentivity 
of voltage in operation with constant field current. It was also 
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proved that the superconductive power generator with PSS im- 
proved stability by 5-29% for a super response, excitation type and 
by 5-18% for a slow response excitaion type. 2 figs. 


28131 (ETDE/JP-mf-1513221, pp. 576-579) Development of 
superconductivity technology applied to power generation 
system.: Study on a refrigeration system (development of a 
conventional refrigeration system with high reliability). New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 643p. 
(In Japanese). In 1989 NEDO annual summary of studies. (2).: 
Technology development on solar energy, fuel and energy storage, 
alcohol and biomass. Order Number DE91513221. Source: OSTI; 
NTIS (US Sales Only). 

In order to develop a refrigeration system with high reliability de- 
manded for superconductive equipment, research on elementary 
technology and a prototype refrigeration system was conducted. A 
partial trial product of a compressor was constructed and the high- 
est performance was achieved among machines at the same level. 
A repeat test of 500 times starting and stopping the compressor 
unit was carried out and durability and possible problems were ex- 
amined. A 2 -sized model of the high temperature cold box was 
produced and tested. The model showed sufficient removability of 
impurity. As for the low temperature cold box, three different types 
of turbine blades were tested and the blade with the smallest reac- 
tion showed the best effectiveness. The flow control system of 
precooling of the refrigeration system was evaluated by adding a 
by-pass of a power generator. As a result, flow rate of cold gas 
from the refrigerator became constant, reliability was improved, 
thus quick response to demands from the power generator side 
was achieved. 1 fig., 1 tab. 


28132 (ETDE/JP-mf—1513221, pp. 580-584) Development of 
superconductivity technology applied to power generation 
system.: Study on a refrigeration system (development of a 
refrigeration system). New Energy Development Organization, 
Tokyo (Japan). Oct 1990. 643p. (In Japanese). In 1989 NEDO an- 
nual summary of studies. (2).: Technology development on solar 
energy, fuel and energy storage, alcohol and biomass. Order 
Number DE91513221. Source: OSTI; NTIS (US Sales Only). 

In order to develop a refrigeration system with high reliability de- 
manded for superconductive equipment, research on elementary 
technology for the system was conducted. The optimal 
two-dimensional tooth profile of the rotor of the oil free screw com- 
pressor was established. Magnetic liquid was tested for sealing a 
gas side of the compressor and efficiency decrease of the com- 
pressor relating to leakage from sealing was controlled below 
0.5%. The bearing of a turbocompressor consisted of a rotor of the 
synchronous generator in the center part, an impeller at one end of 
the axle and a thrust disk at the other end. The rotor was sup- 
ported by radial bearings on both ends, The bearing was designed 
so that tertiary critical speed should be larger than the rated speed 
of 100,000rpm by 20%. The results of analysis of stress generated 
in the blade by a three-dimensional model in consideration of a 
shape factor of the impeller showed that the maximum stress was 
generated in the inner part where the axle penetrated and high in- 
tensity aluminum was available from a view point of centrifugal 
intensity. 2 figs. 


28133 (ETDE/JP-mf-1513317, pp. 185-188) Research and 
development project of superconductive materials and 
devices.: High-T, superconductive devices. New Energy Devel- 
opment Organization, Tokyo (Japan). Oct 1990. 281p. (in 
Japanese). In 1989 NEDO annual summary of studies. (3).: Re- 
search and development of industrial technology. Order Number 
DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of high-T. superconductive devices” 
promoted by NEDO. As for the super fast proximity effect three- 
terminal device, formation of the field effect device composed of 
only oxides was studied as well as its performance, and formation 
of the charge-doped device composed of a Pb-nobie metal-Y sys- 
tem superconductor was also studied. As for the super fast 
superconductive base three-terminal device, formation of the low- 
energy device composed of only oxides was studied. In addition, 
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the feasibility of a super low-loss device was confirmed by simula- 
tion, and formation of the high-energy device was also studied. 
Formation of the single electron tunneling three-terminal device 
was studied, and reduction of its tunnel resistance was expected to 
be possible. The principle of the localized potential tunneling three- 
terminal device was explicated, and its energy structure on junction 
boundaries was also revealed in experiments. 


28134 (ETDE/JP-mf-1513317, pp. 189-191) Research and 
development project of superconductive materials and de- 
vices.: Large-current and magnetic field superconductive 
materials. New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (in Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 
The research results in fiscal 1989 were reported of “Research 
and development project of large-current and magnetic field super- 
conductive materials” promoted by NEDO. Basic data of such 
various compounds as ones including Ni and Fe were collected. 
The superconductivity of a SrVO3-6 single phase was expected, 
and superconductive regions were found on Ba(Pb, Bi, Tl)O3 sys- 
tem materials. Formation conditions of polycrystalline large-current 
and magnetic field superconductive materials were studied in ex- 
periments for a CVD method, CLD method and Bridgman method, 
and filming conditions of Y system superconductive materials were 
also studied with ternary magnetron spattering. In addition, the high 
resolution oxygen analyzing technique based on melting in inert gas 
and infrared absorption was developed together with the accurate 
heat capacity measuring apparatus based on an adiabatic method 
for evaluating critical magnetic fields. Magnetic flux could be also 
observed directry with a low-temperature polarizing microscope. 


28135 (ETDE/JP-mf-1513356, pp. 273-289) Development of 
superconductor technology.: Research and development of 
technologies for applying superconductors to power devices. 
Maekawa, k. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 465p. (In Japanese). In NEDO R and D re- 
ports.: 10th meeting for 1989 fiscal year. Order Number 
DE91513356. Source: OSTI; NTIS (US Sales Only). 

The results obtained by research and development of the follow- 
ing matters are reported that was conducted in the 1989 fiscal 
year: first, composite wires made of NbTi metal for field winding 
use, which allow for critical current as large as 10 kA or are capa- 
ble of supporting superconductive state against sudden changes in 
field current, wires made of Nb3Sn metal for field winding use, and 
the applicability of various kinds of superconducting oxide materials 
to element wires; second, basic design of 7 x 104 kW model 
generators, and basic technology required for developing them to- 
gether with models of their components, such as wires for field 
winding, models of field winding, models of multi-layered cylindrical 
rotor, a damper used at low temperatures, models of damper used 
at ordinary temperature, and others; third, testing methods applica- 
ble to the above model generators, techniques for keeping a power 
generation system from troubles, and effects of a superconducting 
generator on a power system connected to it; fourth, testing the 
capability of every component of a conventional type refrigerating 
system, and introducing improvements in an oil-free screw com- 
pressor and a turbo compressor of a new type refrigerating 
system. 7 figs., 9 tabs. 


28136 (IS-T-1565) Single vortex motion and elementary 
pinning force in SNIS Josephson junctions. Li, Qiang. Ames 
Lab., IA (United States). 18 Jul 1991. 132p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE91016160. Source: OSTI; NTIS; GPO Dep. 

A new family of superconductor — normal metal — insulator — su- 
perconductor (SNIS) Josephson junctions has been developed to 
study the motion of a single Abrikosov vortex under the influence 
of a Lorentz force from an applied transport current. The location 
of the vortex within the junction is determined by the diffraction pat- 
tern. Methods have been developed to nucleate a single vortex by 
applying a transport current in one strip of the junction and system- 
atically to push the vortex to nearly any desired location within the 
junction by applying currents in either of the cross-strip legs of the 
junction. The vortex in thin film Pb was found to move stepwise 
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from one pinning center to another. The average distance separat- 
ing pinning centers in thin film Pb is about 1.0 um. The elementary 
pinning force fp for a vortex in a pure Pb film was measured to be 
on the order of 10-19 N at reduced temperature t = T/T,= 0.9, 
which is about one order of magnitude smaller than that for a Pb- 
Bi film at this reduced temperature. The temperature dependence 
of F, was found to be fp ~ (1—T/T,.) above 6.5 K and Fp, ~ (1—T/ 
T.)*/> below 6.5 K. The feasibility of using the motion of a single 
vortex to store information and perform logic has been investi- 
gated. Since the Josephson voltage is in the range of tens of 
millivolts, the read and write operations can be done with rather 
simple electronics. 53 refs., 36 figs. 


28137 (KCP-613-4373) Printed wiring board solderability 
improvement: Final report. Jarrell, D.D. Allied-Signal Aerospace 
Co., Kansas City, MO (United States). Kansas City Div. Aug 1991. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE91016476. Source: 
OSTI; NTIS; GPO Dep. 

The solderability of printed wiring boards used in the fabrication 
of telemetry assemblies at Allied-Signal Inc., Kansas City Division, 
was examined. Boards exposed to a plasma process exhibited im- 
proved solderability, and research indicated that nitrogen storage 
and organic chemical coating of bare boards also provided a more 
solderable product. Improvements were suggested in the solder 
leveling and storage of printed wiring boards. 6 refs., 1 fig., 2 tabs. 


28138 (KCP-613-4394) Liquid honing evaluation: Final re- 
port. Slanina, J.T. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Jul 1991. 74p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE91015749. Source: OSTI; NTIS; 
GPO Dep. 

The conveyorized wetblast machine was characterized for epoxy/ 
glass and polyimide/glass multilayers using a 12-run Plackett- 
Burman screening experiment and a_ four-variable factorial 
experiment. Test panels were processed using slurry and water 
mixtures and water only. Plated-through-holes were evaluated after 
wetblasting and copper plating for plating characteristics. Test pan- 
els were wetblasted and processed through photolithography 
operations. Photoresist adhesion characteristics were evaluated. 
As a result of this study, the optimum production conditions were 
determined for slurry concentration, blast pressure, oscillator 
speed, conveyor speed, and blast gun distance. 2 figs., 18 tabs. 


28139 (LA-12018-MS) Kinetics of dark reaction in chemical 
laser gases. Heaton, R.C.; Feber, R.C.; Sullivan, J.H.; Greiner, 
N.R.; Sandoval, W.F. Los Alamos National Lab., NM (United 
States). Jul 1991. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91015320. Source: OSTI; NTIS; GPO Dep. 

We experimentally measured rates of formation of DF in gas 
mixtures containing F2, D2, O2, COz2, and argon in various initial 
proportions. The gas mixtures were mostly stable, and the mea- 
surements were made without igniting the gas whenever possible. 
We compared the measured rates with those calculated by using a 
computer model similar to those used to describe chemical laser 
systems. The rate constants used in the model were critically eval- 
uated, and in many cases the model gave results consistent with 
the experimental data. We also derived a steady-state kinetic 
model that predicts the DF formation rate at long times and is use- 
ful in understanding the relative importance of some of the 
reactions. Heterogeneous chemical reactions are important in ex- 
plaining the experimental results. We postulate two such reactions: 
the formation of fluorine atoms on the chamber wall and an equilib- 
rium between fluorine atoms adsorbed on the wall and fluorine 
atoms in the gas phase. Rate and equilibrium constants for these 
reactions were obtained. Because of the postulated wall reactions, 
the materials and geometry associated with the reaction vessel 
may be important in determining whether the gas mixtures are sta- 
ble. We obtained evidence that the important chain-branching 
reaction, D2 + Fo = DF + D + F, is driven by Dz in its first vibra- 
tional state and is not strongly dependent on Dz in its vibrational 
ground state. Agents that promote vibrational relaxation of DF, 





such as COP2, may improve the stability of the gas mixture by in- 
directly limiting the amount of excited D2 in the gas mixture. Gas 
mixtures containing 45 torr Fo, 15 torr Dz, 45 torr CO2, and 650 
torr argon were stable for O2 pressures greater than approximately 
1 torr in the reaction vessel we used. 59 refs., 15 figs., 7 tabs. 


28140 (LA-UR-91-2462) Small signal gain for parabolic 
profile beams in free electron lasers. Elliott, C.J. Los Alamos 
National Lab., NM (United States). [1991]. 8p. Sponsored by US- 
DOE, Washington, DC (United States) DOE Contract 
W-7405-ENG-36. (CONF-9107115—19: Society of Photo-Optical In- 
strumentation Engineers (SPIE) meeting, San Diego, CA (United 
States), 21-26 Jul 1991). Order Number DE91016236. Source: 
OSTI; NTIS; GPO Dep. 

Three new types of free electrons lasers (FEL) that are being ex- 
amined in new ranges of parameter design space are: compact 
system, XUV systems, and high power devices. Shorter wiggler 
wavelengths, shorter or longer lasers, higher current, and higher 
quality electron beams are a few of the trends in the FEL commu- 
nity. The primary predictor of FEI. oscillation is the small signal 
gain. We present 3-D small-signal calculations for more realistic 
parabolic-profile electron beams in the limit of moderately wide to 
wide to electron beams. This limit compliments the thin electron 
beam limit and needs be included in any analytical approximation 
that encompasses all 3-D effects. The system of equations for the 
optical modes are of Hamiltonian form and are solved as the ana- 
lytical eigenmodes of the stationary quantum mechanical harmonic 
oscillator. We show the complete solution to the initial value 
problem in the special case of a cold, resonant electron beam, in- 
cluding the damped modes heretofore neglected. From this we 
derive the asymptotic solution of Hermite [square symmetry] or La- 
guerre (circular symmetry) modes. We give expressions for the 
mode size, the spatial growth rate and injection fraction for the 
dominant mode. 4 refs. 


28141 (LBL-30950) High-T-bolometers. Richards, P.L. (Cali- 
fornia Univ., Berkeley, CA (United States). Dept. of Physics); 
Clarke, J.; Hu, Q.; Leoni, R.; Lerch, Ph.; Nahum, M.; Verghese, S.; 
Beasley, M.R.; Geballe, T.H.; Hammond, R.H.; Rosenthal, P.; 
Spielman, S.R.; Char, K.; Cole, B.F.; Newman,Lawrence Berkeley 
Lab., CA (United States). Jun 1991. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-910623-2: International superconductive electronics con- 
ference (ISEC ’91), Glasgow (United Kingdom), 25-27 Jun 1991). 
Order Number DE91017009. Source: OSTI; NTIS; GPO Dep. 

A description is given of recent work on high-T-superconducting 
bolometers for infrared and millimeter wavelengths. The first report 
describes measurements of the thermal boundary resistance be- 
tween YBCO films and various substrates. This resistance is much 
larger than expected from the acoustic impedance mismatch model 
and gives a thermal time constant in the nanosecond range for 
typical YBCO films. Then, there are reports on the design and ex- 
perimental pertormance of two different types of high-T-bolometric 
detectors. One is a conventional boiometer with a gold-black ab- 
sorber. The other is an antenna-coupled microbolometer. Finally, 
there is a description of the ultimate performance expected from 
high-T-bolometers on Si and Si3N, membrane substrates, with 
comparisons to other detectors used for thermal imaging. 7 refs. 


28142 (SAND-90-2815C) A compect 200 kV pulse trans- 
tormer system. Rohwein, G.J.; Lawson, R.N.; Clark, M.C. Sandia 
National Labs., Albuquerque, NM (United States). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-910640—-13: 8. IEEE pulsed power con- 
ference, San Dieco, CA (United States), 17-19 Jun 1991). Order 
Number DE91014669. Source: OSTI; NTIS; GPO Dep. 

Compact, lightweight pulse power systems are being developed 
to drive RF generators. The most feasible method of meeting these 
requirements is with high voltage PFN-Pulse Transformer (PPT) 
systems capable of driving the microwave tubes directly from the 
ouput of the transformer. To test the feasibility of this approach, a 
PPT system was designed and tested with an Split Cavity Oscilla- 
tor (SCO) microwave generator. Results of the tests demonstrated 
satistactory performance with this load and driver combination. The 
PPT system was designed with a 10X voltage step-up transformer 
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and a 0.5 ohm, 2 us PFN. The maximum rated output voltage of 
the transformer was 200 kV with a 50 ohm load. 4 refs., 8 figs. 


28143 (SAND-90-2881C) Low-cost 3 KV, triggered, 
stripline, surface-discharge switch. Earley, L.M.; Scott, G.L. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO4-76DP00789. (CONF-910640-39: 8. IEEE pulsed power 
conference, San Diego, CA (United States), 17-19 Jun 1991). Or- 
der Number DE91016641. Source: OSTI; NTIS; GPO Dep. 

A low-cost, triggered, stripline, surface-discharge switch has 
been developed which is capable of rapidly switching several kA of 
peak current for greater than one thousand operations. It was con- 
structed using copper-Kapton (polyimide) printed circuit technology. 
Switches with DC holdoffs up to 5 kV have been operated at peak 
currents up to 8 KA prior to failure. Two optimized switch designs 
have resulted from this investigation. The first uses a multilayer 
design while the second uses a planar design. The trigger mecha- 
nism of both switch designs was studied using photomultiplier 
tubes (PMT) and high speed framing cameras. 3 refs., 7 figs. 


28144 (SAND-90-3020C) Experimental and analytical study 
of laser-triggering in the Rimfire switch. Turman, B.N. (Sandia 
National Labs., Albuquerque, NM (USA)); Rodriguez, A.E.; 
Touryan, K.J. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910640— 
25: 8. IEEE pulsed power conference, San Diego, CA (United 
States), 17-19 Jun 1991). Order Number DE91014662. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Rimfire multi-stage gas switch is a low-jitter switch that was 
developed to meet high-voltage and low-jitter requirements for the 
PBFA-2 pulsed power accelerator. The first stage is laser-triggered. 
Streak and framing camera data have been collected to determine 
the closure time, jitter, and optimum parameters for laser trigger- 
ing. Three phases of closure are observed: (1) fast discharge 
phase, (2) channel heating phase, and (3) current conduction 
phase. Gap closure time and jitter are measured as a function of 
voltage laser energy, and focal position. A computer model has 
been developed with sufficient physics detail to provide good 
agreement with these data. SF, Boltzmann kinetics, multi-photon 
laser ionization, and photodetachment are included. The photode- 
tachment rate is shown to be a critical parameter in determining 
the minimum trigger energy for an undervolted SF, gap. The 
model gives good agreement with experimental closure times and 
minimum laser energy requirements. 9 refs., 8 figs. 


28145 (SAND-91-0237C) Aspects of fatigue and rapid de- 
polarization in the film PZT capacitors. Nasby, R.D.; Schwank, 
J.R.; Rodgers, M.S.; Miller, S.L. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9104274—1: 3. international symposium on integrated ferro- 
electrics, Colorado Springs, CO (United States), 3-5 Apr 1991). 
Order Number DE91014904. Source: OSTI; NTIS; GPO Dep. 

Discrepancies in switched polarization values obtained with pulse 
measurements and hysteresis measurements have been observed 
in ferroelectric PZT thin film capacitors. We attribute the differences 
as partially due to the effects of rapid depolarization. To measure 
rapid depolarization a pulse was applied to pole a ferroelectric ca- 
pacitor; and then a second identical pulse of the same polarity was 
applied after a specified time. Significant switched charge was ob- 
served after the second pulse. this depolarization was observed to 
occur in the time frame from microseconds to seconds. Secondly, 
the effect of cycling voltage on fatigue was studied on several sam- 
ples processed by different vendors. A strong dependence on 
voltage was obtained for one sample which can be characterized 
using a voltage activation approach. A second sample showed no 
appreciable effect of cycling voltage on fatigue. The difference in 
behavior demonstrates that the dependence of the fatigue mecha- 
nism on voltage can vary significantly depending on sample 
preparation. 6 reis., 8 figs. 


28146 (SAND-91-0282C) Processing issues and technolo- 
gies for optoelectronics-integrated circuits and devices. 
Vawter, G.A. Sandia National Labs., Albuquerque, NM (United 
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States). [1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9109230-2: 
SPIE meeting, Boston, MA (United States), 3-6 Sep 1991). Order 
Number DE91017451. Source: OSTI; NTIS; GPO Dep. 

The influence of processing on the design of optical devices and 
optoelectronic integrated circuits is discussed. Process compatibil- 
ity of devices used as the basis of a complete optoelectronic 
integrated circuit will be discussed along with some potential opto- 
electronic integrated circuits employing only phase modulators and 
couplers. Specific examples of the application of reactive-ion-beam 
etching in the formation of passive optical waveguide phase modu- 
lators, optical interconnects, turning mirrors, and output couplers in 
GaAs/AiGaAs are given. 7 refs., 4 figs. 


28147 (SAND-91-1102C) Gaseous prebreakdown pro- 
cesses that are important for pulsed power switching. Martin, 
T.H. (Sandia National Labs., Albuquerque, NM (USA)); Seamen, 
J.F.; Jobe, D.O.; Pena, G.E. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910640-30: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91015902. 
Source: OSTI; NTIS; GPO Dep. 

This paper is the latest in a series of papers that attempt to re- 
late the multiple observed gas breakdown phenomena to useful 
switch design parameters. This series started when the as density, 
not the gas type, was observed to give a power law relationship for 
the breakdown delay time delays of several gases to the applied 
electric field. This paper will show that this triggering or breakdown 
initiating process is similar to, if not the same as, a corona dis- 
charge. A hypothesis is made and a simple voltage breakdown 
relationship is shown to exist for air gaps between 1 and 1000 cm 
for sharp electrodes to a plane. 9 refs., 12 figs. 


28148 (SAND-91-1402C) Stress states in wound capaci- 
tors. Reuter, R.C. Jr. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9109235-1: 5. European capacitor and resistor technology 
symposium (CARTS), Munich (Germany), 30 Sep - 3 oct 1991). 
Order Number DE91016402. Source: OSTI; NTIS; GPO Dep. 

Analytical methods which have been developed for the prediction 
of stress states inside wound capacitors as a result of winding are 
discussed, and numerical results of calculations made for prototypi- 
cal capacitors are presented. In particular, results are presented for 
radial stress and wound tension throughout the capacitor roll, illus- 
trating the complex state of stress which exists. Results are also 
presented which illustrate how the stress states develop during the 
winding process and how the stress states depend on the stiffness 
of the mandrel. 3 refs., 4 figs. 


28149 (SAND-91-1817C) Compatibility and aging study for 
the MC4169. Clark, N.H.; Baca, W.E. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9110172—1: 17. DOE compatibility and aging and service 
life conference, Golden, CO (United States), 1-3 Oct 1991). Order 
Number DE91016642. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. CAPACITORS/aging; CAPACITORS; AG- 
ING; URETHANE; ALUMINIUM; TEMPERATURE EFFECTS; 
SERVICE LIFE; CAPACITANCE; TESTING 


28150 (SAND-91-7077C) Pulse power switching with large 
vacuum triodes. Adier, R.J. (North Star Research Corp., Albu- 
querque, NM (USA)); Humphries, S. Jr. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910640-7: 8. IEEE pulsed power conference, 
San Diego, CA (United States), 17-19 Jun 1991). Order Number 
DE91014671. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
There are a variety of applications for pulse modulators which 
are capable of producing 5-10 kA at .1-1 MV. Some of these ap- 
plications would be facilitated by a capability for multiple pulses. In 
this work, we have investigated the scaling of power triode technol- 
ogy into the range of interest described above. The specific 
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application for this work is the extension of linear induction acceler- 
ator technology to very long pulse lengths without the requirement 
for heavy, costly magnetic cores. The development of a high power 
amplifier such as this one will also facilitate the development of RF 
accelerators of very high power and high power microwave 
sources. In this paper we first outline the requirements for the 
switch. We then outline the experimental apparatus, and then out- 
line the results. 4 figs. 


28151 (UCRL-JC—105249) Computation of broadband, 
high-power electromagnetic pulse generation from an air gas 
avalanche switch. Mayhall, D.J.; Yee, J.H. Lawrence Livermore 
National Lab., CA (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910640-29: 8. IEEE pulsed power conference, 
San Diego, CA (United States), 17-19 Jun 1991). Order Number 
DE91015793. Source: OSTI; NTIS; GPO Dep. 

A two-dimensional, electromagnetic, electron fluid computer code 
predicts picosecond-scale electromagnetic wave generation in a 
simple air avalanche switch. Similar pulses occur from kilovolts to 
megavolts for proper scaling of the pressure. At fixed voltage, the 
pulse width varies with pressure. At fixed pressure, the pulse width 
varies with voltage. The pulse width can be’ reduced to 1-2 ps by 
operation in the wave interference model. In this mode, one air gap 


‘fires with a slight delay from the other air gap. This delay is some 


fraction of a picosecond. 6 refs., 7 figs., 2 tabs. 


28152 (UCRL-JC—105398) Laser performance and optical 
properties of LiSrGaF,:Cr*. Payne, S.A. (Lawrence Livermore 
National Lab., CA (United States)); Chase, L.L.; Smith, L.K.; Kway, 
W.L.; Chai, B.H.T. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9103110— 
2: Advanced solid-state lasers topical meeting, Hilton Head, SC 
(United States), 18-20 Mar 1991). Order Number DE91016555. 
Source: OSTI; NTIS; GPO Dep. 

The laser-pumped laser performance of the new material 
LiSrGaFeg:Cr*+ has been characterized. The laser results indicate 
that the material operates with a high slope efficiency of 50% due 
to the low passive, and pump-induced, loss levels. The optical and 
laser properties of Cr°+-doped LiSrGaF¢ are similar to those of the 
LiSrAIF, host previously investigated, although the magnitude of 
the expansion coefficients of the gallium analog are more favor- 
able. 12 refs., 2 figs., 1 tab. 
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28153 (BNL-52292) Proceedings of the CAP meetings, 
November 1990—February 1991: Volume 1. Parsa, Z. (ed.). 
Brookhaven National Lab., Upton, NY (United States). [1991]. 
295p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE91016613. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains viewgraph material on the following topics: 
on beam emittance — application to ATF; a review of Brookhaven 
Accelerator Test Facility (AFT); on development of a superconduct- 
ing RFQ at Stony Brook University; development of new methods 
for charged particle acceleration at Yerevan Physics Institute; the- 
ory of high gain free electron laser; on ultra violet free electron 
laser at BNL; high luminosity at SSC; and nonlinear dynamics 
studies of accelerators. 


28154 (INIS-BR—2645) Annual technical report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEF!) 1986. Instituto 
de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986 
120p. (In Portuguese). Order Number DE91640398. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The researches carried out by Physics Department of IEN 
(Brazilian-CNEN) in nuclear physics, cyclotron, isotope production 
and, radiation effects are presented. (M.C.K.). 
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28155 (AECL—9886) A preliminary study of synchrotron 
light sources for x-ray lithography. Hoffmann, C.R.: Bigham, 
C.B.; Ebrahim, N.A.; Sawicki, J.A.; Taylor, T. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Feb 1989. 73p. Order Number DE91642343. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A preliminary study of synchrotron light sources has been made, 
primarily oriented toward x-ray lithography. X-ray lithography is 
being pursued vigorously in several countries, with a goal of manu- 
facturing high-density computer chips (0.25 um feature sizes), and 
may attain commercial success in the next decade. Many other ap- 
plications of soft x-rays appear worthy of investigation as well. The 
study group visited synchrotron radiation facilities and had discus- 
sions with members of the synchrotron radiation community, 
particularly Canadians. It concluded that accelerator technology for 
a conventional synchrotron light source appropriate for x-ray lithog- 
raphy is well established and is consistent with skills and 
experience at Chalk River Nuclear Laboratories. Compact super- 
conducting systems are being developed also. Their technical 
requirements overlap with capabilities at Chalk River. (32 refs). 


28156 (ANL-HEP-CP-—91-42) An update on Argonne’s AWA. 
Rosing, M.; Chojnacki, E.; Gai, W.; Ho, C.; Konecny, R.; Mtingwa, 
S.; Norem, J.; Schoessow, P.; Simpson, J. Argonne National Lab., 
IL (United States). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE91015543. Source: OSTI; NTIS; INIS; GPO Dep. 

The Argonne Wakefield Accelerator (AWA) is a new research fa- 
cility which will possess unprecedented research capabilities for the 
study of wakefields and related areas requiring short, intense elec- 
tron bunches. The AWA is designed to produce 100 nC, 14 ps (full 
width) electron bunches at rep rates up to 30 Hz. Phase-1 of the 
AWA, now under construction, will provide these pulses at 20 MeV 
for various experiments. Current designs, related research and de- 
velopment, and construction status are presented in this general 
overview and project update. 6 refs., 4 figs. 


28157 (BNL-45765) Imaging research at the National Syn- 
chotron Light Source. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. Order Num- 
ber DE91015654. Source: OSTI; NTIS; GPO Dep. 

The work's foremost facility for scientific research using x-rays, 
ultraviolet radiation and infrared radiation is operated by the Na- 
tional synchrotron Light source (NSLS) Department. In a single 
year, about 1800 researchers from almost 300 institutions come to 
use this “best and brightest” source of synchrotron light. Industry is 
well represented among the users, with 50 companies carrying out 
research at the NSLS. Guest researchers often work in collabora- 
tion with NSLS staff scientists, performing a wide range of 
innovative experiments in physics, chemistry, biology, materials sci- 
ence and various technologies. This paper discusses the types of 
imaging conducted, the beam lines, and the users. 


28158 (BNL-46334) RHIC project. Ozaki, Satoshi. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9105106—15: 4. conference on 
the intersections between particle and nuclear physics, Tucson, AZ 
(United States), 23-29 May 1991). Order Number DE91015425. 
Source: OST; NTIS; INIS; GPO Dep. 

With the funding for construction in place starting in 1991, the 
RHIC project is making great strides towards the colliders comple- 
tion and the beginning of ultra-relativistic heavy ion collision physics 
in 1997. An overview of the Project, the current status of the accel- 
erator design and construction, and the steps being taken for the 
physics program formulation will be presented. 1 ref., 3 figs., 1 tab. 


28159 (BNL-46385) The Brookhaven Accelerator Test Fa- 
cility. Batchelor, K. (Brookhaven National Lab., Upton, NY (United 
States)); Ben-Zvi, |.; Fernow, fi.C.; Fischer, J.; Fisher, A.S.; Gal- 
lardo, J.; Jialin, Xie; Kirk, H.G.; Parsa, Z.; Palmer, R.B.; Rao, T.; 
Rogers, J.; Sheehan, J.; Tsang, T.Y.F.; Ule, S.; Van Steenbe- 
Brookhaven National Lab., Upton, NY (United States). [1990]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC02-76CH00016. (CONF-900135-22: 15. general meet- 
ing of the Division of Particles and Fields of the American Physical 
Society (APS), Houston, TX (United States). 3-6 Jan 1990). Order 
Number DE91015841. Source: OSTI: NTIS: INIS: GPO Dep. 

The Accelerator Test Facility (ATF). presently under construction 
at Brookhaven National laboratory, is described. It consists of a 50- 
MeV electron beam synchronizable to a high-peak power COz 
laser. The interaction of electrons with the laser field will be 
probed, with some emphasis on exploring laser-based acceleration 
techniques. 5 refs., 2 figs. 


28160 (CONF-9106158-5) Physics and experiments at 
RHIC. Young, G.R. Oak Ridge National Lab.. TN (United States). © 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Towards a unified 
picture on nuclear dynamics; Nikko (Japan); 6-14 Jun 1991. Order 
Number DE91016220. Source: OSTI; NTIS: INIS; GPO Dep. 

This report discusses some of the experiments that will be held 
at the Brookhaven RHIC. The detectors that will be used at 
Brookhaven RHIC are also discussed. The main purpose in build- 
ing this accelerator is to produce and detect the so-called 
Quark-Gluon plasma. Purposes are emphasized in this paper. 12 
rets., 7 figs. (LSP) 


28161 (DOE/ER—-0484P, pp. 120-121) Fulkscale horizontal 
cable-tray tests: Fire-propagation characteristics. USDOE Of- 
fice of Energy Research, Washington, DC (United States). Jan 
1991. In Technology ’90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

At the Fermi National Accelerator Center (Fermilab), as at any 
high-energy physics laboratory, the experimental program depends 
on complex arrays of equipment that require years to assemble 
and place in service. These equipment arrays are typically located 
in enclosed tunnels or experimental halls and could be destroyed 
by rapidly propagating, uncontrolled fire. Cable trays, both vertical 
and horizontal, are an integral and ubiquitous component of these 
installations. Concurrently, throughout industry and within the pro- 
fessional fire-fighting community, there has been concern over the 
flammability and fire propagation characteristics of electrical cables 
in open cable trays. While some information was available con- 
cerning fire propagation in vertical cable trays, little was known 
about fires in horizontal cable trays. In view of the potential for loss 
of equipment and facilities, not to mention the programmatic impact 
of a fire, Fermilab initiated a program of full-scale, horizontal cable- 
tray fire tests to determine the flammability and rate of horizontal 
fire propagation in cable-tray configurations and cable mixed typical 
of those existing in underground tunnel enclosures and support 
buildings as Fermilab. This series of tests addressed the effects of 
ventilation rates and cable-tray fill, fire-fighting techniques, and the 
effectiveness and value of automatic sprinklers, smoke detection, 
and cable-coating fire barriers in detecting, controlling, or extin- 
guishing a cable-tray fire. Detailed descriptions of each fire test, 
including sketches of cable-tray configuration and contents, instru- 
mentation, ventilation rates, Fermilab Fire Department personnel 
observations, photographs, and graphs of thermocouple readings 
are available in a report of these tests prepared by the Fermilab 
Safety Section. 


28162 (FNAL/C—91/95) The application of 10CFR830.120 in 
a basic research environment. Bodnarczuk, M. Fermi National 
Accelerator Lab., Batavia, IL (United States). Apr 1991. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9110102-1: 18. annual American Soci- 
ety of Quality Control (ASQC) national energy division conference, 
Danvers, MA (United States), 6-9 Oct 1991). Order Number 
DE91011979. Source: OSTI; NTIS; GPO Dep. 

In this paper, | describe the process of applying the 10 basic 
criteria of the proposed 10CFR830.120 to a basic research envi- 
ronment like Fermilab and discuss some of the issues associated 
with the implementation of such a program. | will also discuss 
some of the differences and similarities between the 18 basic ele- 
ments of NQA-1 and the 10 criteria of 10CFR830.120 along with 
the more “philosophical” issues associated with performance ver- 
sus process- based approach to quality in basic research. 
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28163 (IFVE-OLU-90-126) On the projet of 15 MeV 
deuteron RFQ linac being an injector for superconducting 
cyclotron complex: Calculated physical parameters of acceler- 
ating focusing channel. Budanov. Yu.A.: Kozlov. A.V.: Mal'tsev. 
A.P. Gosudarstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR. Serpukhov (USSR). inst. Fiziki Vysokikh Ehnergij. 1990. 9p. 
(In Russian). Order Number DE91640399. Source: OSTI: NTIS 
(US Sales Only): INIS 

The main design parameters of the accelerating-focusing chan- 
nel of RFQ linac being a deuteron injector for a cyclotron complex 
are given. A brief comparison of the linac injector beam parame- 
ters with a cyclotron injector ones is made. 6 refs. 4 figs. 


28164 (INIS-BR-2611, pp. 32-34) General reformulation of 
the radioisotope production facilities with cyclotron. Almeida, 
G.L. de: Rautenberg, F.A.: Silva, A.C.: Souza, A.S.F. de; Souza, 
M.L.M.: Miranda, P.C.F.; Soares, M. Instituto de Engenharia Nu- 
clear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. 
(In Portuguese). In Annual Technical Report - Nuclear Engineering 
Institute/Dept. of Physics (IEN/DEFI) 1985. Order Number 
DE91639722. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/maintenance; 
CYCLOTRONS/modifications; CYCLOTRONS: MAINTENANCE; 
MODIFICATIONS; ISOTOPE PRODUCTION; LABORATORY 
EQUIPMENT; PLANNING; REPAIR 


28165 (INIS-BR-2611, pp. 34-35) Cyclotron operation. 
Furlanetto, J.A.D. (and others); Abrahao, J.C.; Ferreira, C.A.S. In- 
stituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica. 1985. 45p. (in Portuguese). In Annua/ Technical 
Report - Nuclear Engineering Institute/Dept. of Physics (IEN/DEF) 
1985. Order Number DE91639722. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/maintenance; 
CYCLOTRONS/operation; CYCLOTRONS; MAINTENANCE; OP- 
ERATION; MODIFICATIONS 


28166 (INIS-BR-2611, pp. 35-36) Maintenance of the cy- 
clotron and its auxiliary systems. Furlanetto, J.A.D. (and others); 
Abrahao, J.C.; Ferreira, C.A.S. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1985. Order Number 
DE91639722. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/maintenance; 
CYCLOTRONS; MAINTENANCE; LABORATORY EQUIPMENT; 
REPAIR 


28167 (INIS-BR-2611, pp. 36-37) Improvements, develop- 
ments and nationalization. Furlanetto, J.A.D. (and others); 
Abrahao, J.C.; Ferreira, C.A.S. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1985. Order Number 
DE91639722. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/maintenance; 
CYCLOTRONS; MAINTENANCE; MODIFICATIONS; NATIONAL- 
IZATION 


28168 (INIS-BR-2612, pp. 51-53) Modifications in shielding 
of experimental area. Vinagre Filho, U.M.; Costa, V.L. da; Cabral, 
S.C.; Silva, J.L. da; Silva, A.G. da. Instituto de Engenharia Nuclear 
(JEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in 
Portuguese). In Annua/ Technical Report - Nuclear Engineering in- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/modifications; 
CYCLOTRONS/shielding; CONTROLLED AREAS; CYCLOTRONS; 
MODIFICATIONS; SHIELDING; DOSE EQUIVALENTS; EXPERI- 
MENTAL DATA; GAMMA DETECTION; NEUTRON DETECTION; 
RADIATION DOSE DISTRIBUTIONS 


28169 (INIS-mf—12867, pp. 15.5) A new generation of in- 
tense radiation sources. McKeown, J. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
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Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ELECTRON BEAMS/ 
accelerators: ACCELERATORS; ELECTRON SOURCES: 
POSITRON BEAMS 


28170 (INIS-mf-12867, pp. 15.3-15.4) TASCC - a new heavy- 
ion accelerator at Chalk River. Hardy, J.C. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society. Toronto, ON (Canada). 1985. 
375p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Conference summanes. Order Number 
DE91639257. Source: OSTI: NTIS (US Sales Only): INIS. 

Published in summary form only. CRNL SUPERCONDUCTING 
CYCLOTRON; ION BEAMS 


28171 (INIS-mf-—12867, pp. 15.6-15.7) High current ion 
beams in industry. Shubaly, M.R. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. ION BEAMS/uses; ACCELER- 
ATORS; USES; PRODUCTION 


28172 (JINR-D-9-89-52, pp. 314-316) Method of calculation 
of the main parameters of the 3 cm electron linac accelerating 
system. Shchedrin, |.S. (AN SSSR, Leningrad (USSR). Fiziko- 
Tekhnicheskij Inst.). AN SSSR, Moscow (USSR); Gosudarstvenny; 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceeo- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Methods of calculation of the main parameters of accelerating 
section of double-section accelerating system of the type of circular 
diaphragming travelling-wave 7/2-waveguide are described. Re- 
sulta of numerical calculation of 3-cm accelerating section are 
presented. Maximum energy of 4.3 MeV is attained at 2 m length 
and the beam pulse current being 35 mA. 2 refs.; 2 figs. 


28173 (LA-11857-C, pp. 3-25) Solving Maxwell’s equations 
in 3D and 2D by means of MAFIA [MAxwell’s equations by the 
Finite Integration Algorithm). Weiland, 7. (Technische 
Hochschule Darmstadt (Germany, F.R.)). Los Alamos National 
Lab., NM (United States). Jul 1990. (CONF-900163—: Conference 
on computer codes and the linear accelerator community, Los 
Alamos, NM (United States), 22-25 Jan 1990). In Proceedings of 
the conference on computer coces and the linear accelerator com- 
munity. 531p. Source: NTIS, PC A22/MF A01. 

The acronym MAFIA stands for the solution of MAxwell’s equa- 
tions by the Finite Integration Algorithm. This is the name given to 
a set of fully three-dimensional codes widely used in the computer- 
aided design of accelerators and rapidly finding application in many 
other areas such as tomography and the design of integrated cir- 
cuits, filters and resonators. Two dimensional versions are also 
included in the package. The programs solve Maxwell's equations 
in their integral form and produce a set of matrix equations which 
are then solved. A description of MAFIA is given along with its 
hardware and software requirements. 


28174 (LA-11857-C, pp. 85-98) Study of separators using 
numerical simulations. Harfoush, F.A. (Fermi National Accelera- 
tor Lab., Batavia, IL (USA)); Ng, K, Y. Los Alamos National Lab., 
NM (United States). Jul 1990. (CONF-900163-: Conference on 
computer codes and the linear accelerator community, Los Alamos, 
NM (United States), 22-25 Jan 1990). In Proceedings of the con- 
ference on computer codes and the linear accelerator community. 
531p. Source: NTIS, PC A22/MF A01. 





Electrostatic separators are placed in the Tevatron to control long 
range beam-beam effects. The effect these separators will have on 
the impedance is calculated using the 3-D time domain code 
MADIA-T3, the 2-D eigenmodes solver URMEL-T and the 3-D 
eigen solver E31. The model considers two parallel perfectly con- 
ducting plates placed in a circular cavity. No charges or potentials 
are placed on the surfaces of the plates. The model does not in- 
corporate the cables powering the separators. These simplifications 
are necessary because of the code limitations. This is the first at- 
tempt to model and study the effect of separators. It is clear from 
both the time domain MAFIA-T3 (3-D) results and the frequency 
domain 2-D URMEL-T results that three resonant impedances exist 
around ~ 680 MHz ~ 1,500 MHz and ~ 2,300 MHz. These modes 
correspond to the first three resonant TM modes fo10, fozo and fo3o 
of the cavity like structure formed by the plates and the inner walls 
of radius 18cm. The frequencies are set by the radius of the cavity 
while the Q of the resonance depends on how narrow the cavity 
gap is. These resonant modes are modulated by a broader 
impedance spectrum corresponding to a transmission line effect. 
Initial results with the 3-D eigen mode solver E31 suggests the 
same behavior. However, because of the high number of close 
modes computed, it is difficult to draw a final conclusion. 


28175 (LA-11857-C, pp. 233-247) Coupled cavity 3-D codes 
for linac tolerance simulations. Oleksiuk, L.W. (Fermilab, 
Batavia, IL (USA)). Los Alamos National Lab., NM (United States). 
Jul 1990. (CONF-900163-: Conference on computer codes and 
the linear accelerator community, Los Alamos, NM (United States), 
22-25 Jan 1990). In Proceedings of the conference on computer 
codes and the linear accelerator community. 531p. Source: NTIS, 
PC A22/MF A01. 

Three developing codes, based on previous work at Los Alamos 
(1) are now being used in the Fermilab Linac Upgrade project, to 
survey system tolerance requirements. Both linear and non-linear 
beam dynamics of a pi-mode side coupled 805 MHz linac are sim- 
ulated. Particular attention to the z-plane synchronism has been 
integrated into the code group, so that klystron drive boundaries 
can be monitored in the dynamics. All system length errors that 
contribute to desynchronization, and other data set failures are rec- 
ognized by the particle PIC code (CAVDYN) to enhance design 
coherence. Some current results of the CAVDYN code simulations 
will be discussed. 


28176 (LAL-RT-90-09, pp. 1-3) Operational limits of high 
accelerator gradients. Bienvenu, G. (Paris-11 Univ., 91 - Orsay 
(FR). Lab. de l’Accelerateur Lineaire); Brunet, P. Paris-11 Univ., 91 
- Orsay (France). Lab. de l’Accelerateur Lineaire. Jun 1990. 
(CONF-900603—-: EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS, Nice (France), 11-16 Jun 1990). In Con- 
tributions to the 2. EPAC Conference. 16p. Order Number 
DE91797420. Source: OSTI; NTIS (US Sales Only). 

We report in this paper the experimental results of two S band 
warm accelerating structures under high gradient. Routinely a field 
higher than 40 MVm—" has been obtained with long RF pulses and 
80 MVm-—"' for short pulses. We give also the shape and the spec- 
tral analysis of dark electric charges, the level of self-emitted 
charges, per unit length are plotted as function of surface field. 


28177 (LA-UR-91-2170) Compact free-electron laser at the 
Los Alamos National Laboratory. Chan, K.C.D.; Meier, K.L.; 
Nguyen, D.; Sheffield, R.L.; Wang, Tai-Sen F.; Warren, R.W.; Wil- 
son, W.L.; Young, L.M. Los Alamos National Lab., NM (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9107115— 
25: Society of Photo-Optical Instrumentation Engineers (SPIE) 
meeting, San Diego, CA (United States), 21-26 Jul 1991). Order 
_ Number DE91016079. Source: OSTI; NTIS; INIS; GPO Dep. 

The design and construction of second-generation free-electron 
laser (FEL) system at Los Alamos will be described. comprising 
state-of-the art components, this FEL system will be sufficiently 
compact, robust and user-friendly for application in industry, 
medicine, and research. 11 refs., 11 figs., 2 tabs. 


28178 (LA-UR-91-2248) Comparison of integrated numeri- 
cal experiments with accelerator and FEL experiments. Thode, 
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L.E.; Carlsten, B.E.; Chan, K.C.D.; Cooper, R.K.; Elliott, J.C.; Gito- 
mer, S.J.; Goldstein, J.C.; Jones, M.E.; McVey, B.D.; Schmitt, M.J.; 
Takeda, H.; Tokar, R.L.; Wang, T.S.; Young, L.M. Los Alamos 
National Lab., NM (United States). [1991]. 20p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9107115-23: Society of Photo-Optical Instrumentation En- 
gineers (SPIE) meeting, San Diego, CA (United States), 21-26 Jul 
1991). Order Number DE91016071. Source: OSTIi; NTIS; GPO 
Dep. 

Even at the conceptual level the strong coupling between the 
laser subsystem elements, such as the accelerator, wiggler, optics, 
and control, greatly complicates the understanding and design of 
an FEL. Given the requirements for a high-performance FEL, the 
coupling between the laser subsystems must be included in the de- 
sign approach. To address the subsystem coupling the concept of 
an integrated numerical experiment (INEX) has been implemented. 
Unique features of the INEX approach are consistency and numeri- 
cal equivalence of exnerimental diagnostic. The equivalent 
numerical diagnostics mitigates the major problem of misinterpreta- 
tion that often occurs when theoretical and experimental data are 
compared. A complete INEX model has been applied to the 10um 
high-extraction-efficiency experiment at Los Alamos and the 0.6-um 
Burst Mode experiment at Boeing Aerospace. In addition, various 
subsets of the INEX model have been compared with a number of 
other experiments. Overall, the agreement between INEX and the 
experiments is very good. With the INEX approach, it now appears 
possible to design high-performance FELS for numerous applica- 
tions. The first full-scale. test of the INEX approach is the Los 
Alamos HIBAF experiment. The INEX concept, implementation, and 
validation with experiments are discussed. 28 refs., 13 figs., 1 tab. 


28179 (LBL—28188) Higher order mode damping in an ALS 
test cavity. Jacob, A.F. (Lawrence Berkeley Lab., CA (United 
States)); Lamberston, G.R.; Barry, W. Lawrence Berkeley Lab., CA 
(United States). Jun 1990. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC0O3-76SF00098. (CONF- 
900603-63: EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS, Nice (France), 11-16 Jun 1990). Order 
Number DE91016435. Source: OSTI; NTIS; INIS; GPO Dep. 

The higher order mode attenuation*scheme proposed for the 
Advanced Light Source accelerating cavities consists of two broad- 
band dampers placed 90° apart on the outer edge. In order to 
assess the damping efficiency a test assembly was built. The HOM 
damping was obtained by comparing the peak values of the trans- 
mission through the cavity for both the damped and the undamped 
case. Because of the high number of modes and frequency shifts 
due to the damping gear, the damping was assessed statistically, 
by averaging over several modes. In the frequency range from 1.5 
to 5.5 GHz, average damping greater than 100 was obtained. 1 
ref., 6 figs. 


28180 (RAL-91-002) Plasma accelerators. Bingham, R. 
(Rutherford Appleton Lab., Chilton (UK)); Angelis, U. de; Johnston, 
T.W. Rutherford Appleton Lab., Chilton (United Kingdom). Jan 
1991. 17p. Order Number DE91640400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Recently attention has focused on charged particle acceleration 
in a plasma by a fast, large amplitude, longitudinal electron plasma 
wave. The plasma beat wave and plasma wakefield accelerators 
are two efficient ways of producing ultra-high accelerating gradi- 
ents. Starting with the plasma beat wave accelerator (PBWA) and 
laser wakefield accelerator (LWFA) schemes and the plasma wake- 
field accelerator (PWFA) steady progress has been made in theory, 
simulations and experiments. Computations are presented for the 
study of LWFA. (author). 


28181 (SLAC-PUB-5597) Linear colliders. Ruth, R.D. (ed.). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jul 1991. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515 
;AC05-85ER40216 ;W-7405-ENG-48 ;W-7405-ENG-36. (CONF- 
9006267-32: 1990 DPF summer study on high energy physics, 
Snowmass, CO (United States), 25 Jun - 13 jul 1990). Order Num- 
ber DE91016049. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report discusses the following topics: SLC performance and 
fundamental limits; obtaining the energy in an NLC; obtaining the 
luminosity in an NLC; and example designs and future potential. 


28182 (SLAC-PUB-5601) Computation applied to particle 
accelerator simulations. Herrmannsfeldt, W.B. (Stanford Linear 
Accelerator Center, Menlo Park, CA (United States)); Yan, Y.T 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jul 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9105238-4: Conference on computational quantum physics, 
Nashville, TN (United States), 22-25 May 1991). Order Number 
DE91017128. Source: OSTI; NTIS; INIS; GPO Dep. 

The rapid growth in the power of large-scale computers has had 
a revolutionary effect on the study of charged-particle accelerators 
that is similar to the impact of smaller computers on everyday life. 
Before an accelerator is built, it is now the absolute rule to simulate 
every component and subsystem by computer to establish modes 
of operation and tolerances. We will bypass the important and fruit- 
ful areas of contro! and operation and consider only application to 
design and diagnostic interpretation. Applications of computers can 
be divided into separate categories including: component design, 
system design, stability studies, cost optimization, and operating 
condition simulation. For the purposes of this report, we will choose 
a few examples taken from the above categories to illustrate the 
methods and we will discuss the significance of the work to the 
project, and also briefly discuss the accelerator project itself. The 
examples that will be discussed are: (1) the tracking analysis done 
for the main ring of the Superconducting Supercollider, which con- 
tributed to the analysis which ultimately resulted in changing the 
dipole coil diameter to 5 cm from the earlier design for a 4-cm coil- 
diameter dipole magnet; (2) the design of accelerator structures for 
electron-positron linear colliders and circular colliding beam 
systems (B-factories); (3) simulation of the wake fields from multi- 
bunch electron beams for linear colliders; and (4) particle-in-cell 
simulation of space-charge dominated beams for an experimental 
liner induction accelerator tor Heavy lon Fusion. 8 refs., 9 figs. 


28183 (SSCL-277-Rev.) Eftects from measured ground 
motions at the SSC: Revision. Ng, King-Yuen (Fermi National 
Accelerator Lab., Batavia, IL (United States)); Peterson, J.M. Fermi 
National Accelerator Lab., Batavia, IL (United States). Dec 1990. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000 ;AC35-89ER40486. (FNAL/Pub-9119- 
Rev.). Order Number DE91016492. Source: OSTI; NTIS; GPO 
Dep. 

The separation of the two beams in the SSC caused by ground 
motion produced railroad and highway traffic crossing over the ring 
and by nearby quarry blasts were estimated from measured ampli- 
tude spectra using a complete optical model of the accelerator 
lattice. but a simplified model of the ground structure. The beam 
separation expected from the largest ground motion recorded from 
train crossings is only a few percent of the rms beam width at the 
beam-crossing points. However, the beam separation caused by 
quarry blasts are larger and can momentarily produce significant 
loss in luminosity. 6 refs., 15 figs. 


28184 (SSCL-395) The Superconducting Super Collider 
Project. Robinson, S. Superconducting Super Collider Lab., Dallas, 
TX (United States). Jun 1991. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-89ER40486 
;AC02-76CH03000. (CONF-9106177—4: 1991 Society of Women 
‘Engineers (SWE) national convention, San Diego, CA (United 
States), 23-29 Jun 1991). Order Number DE91015279. Source: 
OSTI; INIS; NTIS; GPO Dep. 

The Superconducting Super Collider (SSC) will be the world’s 
largest particle accelerator. It will explore the fundamental nature of 
matter and energy at a smaller scale than is possible with existing 
facilities. The SSC will accelerate two beams of protons into head- 
on collisions at an energy of 40 TeV. Teams of scientists from 
around the world will detect and analyze the particles resulting 
from the collisions in order to gain new understanding of the under- 
lying laws of physics. This paper describes an overview of the 
Project, the location of the facility, it's component parts, and the 
significance of the experiments to society. 9 refs., 6 figs. 
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28185 (SSCL-496) The SSC access shafts calculational 
study. Baishev, |.S.; Mokhov, N.V.; Toohig, T.E. Superconducting 
Super Collider Lab., Dallas, TX (United States). Jun 1991. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE91016044. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SSC generic shaft requirements and access spacing are 
considered elsewhere. The shafts connecting the ground surtace 
with the underground accelerator tunnel deliver to the surface some 
portion of the radiation created in the tunnel. The radiation safety 
problem of access shafts consists of two major questions: Does 
the dose equivalent at the ground surface exceed permissible lim- 
its? If it exceeds those limits, what additional shielding measures 
are required? A few works deal with this problem for high energy 
machines. This work is an attempt to answer these questions for 
the basic types of shafts specific to the SSC magnet delivery, utility 
and personnel shafts using full-scale Monte-Carlo calculations of 
the entire process from hadronic cascades in the lattice elements 
to particles scattered in the tunnel, niches, alcoves, shafts and sur- 
face bunkers and buildings. 9 refs., 16 figs., 1 tab. 
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28186 (BNL-46415) Theory of the tune shift due to linear 
coupling. Parzen, G. Brookhaven National Lab., Upton, NY (United 
States). Jul 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (AD/RHIC—100). 
Order Number DE91015845. Source: OSTI; NTIS; INIS; GPO Dep. 

The presence of skew quadrupole fiekds will linearly couple the x 
and y motions. The x and y motion can then be written as the sum 
of two normal modes which have the tunes 11,2, in the absence 
of the skew quadrupole fields. New beta functions, B, and Bo, can 
be defined which are the beta functions of the normal modes and 
which are different from Bx and By, the beta functions of the unper- 
turbed accelerator. This paper presents analytical perturbation 
theory results for v;,v2. The results for v1,v2 are first found correct 
to lowest order in the skew quadrupole fields. The results for v1 ,v2 
are then carried one step further to include the next higher order 
terms in the skew quadrupole fields. Results for B,,Bz2 will be given 
in a future paper. These analytical results show that for the higher 
order shift in tune the important harmonics of the skew quadrupole 
field are the harmonics near vx + vy. However the harmonics clos- 
est to vx + vy do not contribute to the higher order tune splitting, 
|v;—ve2|, as they shift »; and v2 about equally. This results in lack 
of a dominant harmonic for the higher order contribution of 
|v;—v2|, which complicates the understanding and correction of 
the higher order contribution to |v,—v,|. Analytical results are 
found for the residual tune splitting which is the |v,—v2| that re- 
mains after the driving term of the nearby difference resonance has 
been corrected. 4 refs. 


28187 (BNL-46459) Theory of the beta function shift due 
to linear coupling. Parzen, G. Brookhaven National Lab., Upton, 
NY (United States). Jul 1991. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(AD/RHIC—102). Order Number DE91016395. Source: OSTI; NTIS; 
iNIS; GPO Dep. 

This paper presents analytical perturbation theory results for 6,, 
Be, the beta functions in the presence of linear coupling. It is a 
continuation of a previous paper that gave analytical perturbation 
theory results for the tune v;, v2 in the presence of linear coupling. 
The results for 6,82 hold when vx, vy are close to the resonance 
line vx — vy = p. The shift in beta functions is then linear in the 
skew quadrupole field given by a, (s). When vxvy are far enough 
from the vx — vy = p resonance, then the shift in the beta function 
becomes quadratic in the skew quadrupole field. The analytical re- 
sults show that the important harmonics in the skew quadrupole 
fields for producing large beta functions shifts are the harmonics 
near vy + vy. The harmonics near vy + vy are also the important 
harmonics for the higher order tune. It is also shown that the beta 
function shift and the higher order tune shift have the same driving 





43 PARTICLE ACCELERATORS 


4302 Beam Dynamics, Field Calculations, and lon Optics 


terms, thus, one may except that an a, correction system that cor- 
rects the higher order tune shift will also correct the beta function 
shift. 5 refs. 


28188 (BNL-52290) Acceleration using total internal reflec- 
tion. Fernow, R.C. Brookhaven National Lab., Upton. NY (United 
States). 7 Jun 1991. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE91016612. Source: OSTI; NTIS; INIS; GPO Dep. 

This report considers the use of a dielectric slab undergoing total 
internal reflection as an accelerating structure for charged particle 
beams. We examine the functional dependence of the electromag- 
netic fields above the surface of the dielectric for polarized incident 
waves. We present an experimental arrangement for testing the 
pertormance of the method, using apparatus under construction for 
the Grating Acceleration experiment at Brookhaven National Labo- 
ratory. 13 refs., 4 figs., 2 tabs. 


28189 (DOE/ET/53088-504) A mesoscopic linear accelera- 
tor driven by superintense subpicosecond laser pulses. 
Meerson, B. (Hebrew Univ., Jerusalem (Israel). Racah Inst. of 
Physics); Tajima, T. Texas Univ., Austin, TX (United States). Jun 
1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR-504). Order Num- 
ber DE91015941. Source: OSTI; NTIS; INIS; GPO Dep. 

We reconsider the idea of a solid-state laser-driven linac in view 
of the latest development in the creation of super-intense subpi- 
cosecond laser pulses and studying their interaction with surfaces. 
We suggest that by guiding such pulses in a disposable meso- 
scopic (several hundred nm diameter) hollow metal waveguide it 
will be possible to avoid deleterious eftects of the breakdown and 
provide very high acceleration gradients. 33 rets., 3 figs., 1 tab. 


28190 (IHEP-OLU-—90-55) On calculating the trequency dif- 
terence caused by metallic spheroid in nonunitorm field with 
small perturbation method. Barsukov, A.B.; Stepin, C.A. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 20p. 
(IFVE-OLU-—90-55.). Order Number DE91641262. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the journal Part. Accel. 

The problem of calculating the frequency difference caused by a 
perturbing spheroidal-shaped body in the quasistatic field of an ar- 
bitrary configuration is being considered when studying the RF 
cavity parameter with the small perturbation method. The calcula- 
tions are made with an account of the perturbing body formfactor 
only for the electrostatic component of the field taken in the elec- 
trostatic approximation. The general calculation technique, some 
formulas and approximated calculational algorithms for a number of 
particular cases are given. For a more complicated case, i.e., an 
accelerator with spatial periodic RF quadrupole focusing, the re- 
sults obtained with the general methods are compared with those 
obtained experimentally for a body of the metalic ball shape. The 
technique is assigned for precise tuning of the fields in linear reso- 
nance ion accelerators. 15 refs.; 8 figs. 


28191 (INIS-BR-2611, pp. 9-11) Measurements of the 
deuteron beams energy. Silva, A.G. da; Silva, A.A. da; Suita, 
J.C.; Auler, L.T. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. (in Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1985. Order Number DE91639722. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/deuteron 
beams; DEUTERON BEAMS/energy dependence; CARBON 
12 TARGET; COMPUTER CALCULATIONS; CYCLOTRONS; 
DEUTERON REACTIONS; MEV RANGE 01-10 


28192 (INIS-BR-2611, pp. 37-42) Transport of particle 
beams in cyclotron. Brandao, L.E.B.; Auler, L.T.; Silva, A.G. da. 
Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica. 1985. 45p. (in Portuguese). In Annual Technical 
Report - Nuclear Engineering !nstitute/Dept. of Physics (IEN/DEFI) 
1985. Order Number DE91639722. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Published in summary form only. CYCLOTRONS/beam trans- 
port: COMPUTER CALCULATIONS: CYCLOTRONS; FOCUSING: 
PARTICLE BEAMS: T CODES 


28193 (INIS-BR—2645, pp. 8-9) Measurements of neutron 
activation. Suita. J.C.; Silva, A.A.: Auler, L.T.; Silva, A.G. da. Insti- 
tuto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
1986. 120p. (in Portuguese). In Annual Technical! Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. Order 
Number DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON BEAMS/beam pro- 
duction, CROSS SECTIONS; DEUTERIUM TARGET: FAST 
NEUTRONS; IRRADIATION; MEV RANGE 10-100; NEUTRON 
ACTIVATION ANALYSIS; NEUTRON REACTIONS; VANADIUM 
OXIDES 


28194 (JINR-D—9-89-52, pp. 278-280) Possibility of simulte- 
neous acceleration of beams with different injection energies 
in the accelerator with spatial-uniform focusing. Bragin, S.E. 
(AN SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); 
Chursin, A.G. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Possibility of simultanelous acceleration of beams with different 
injection energies inthe accelerator with spatial-uniform focusing 
(SUF) is studied. Calculation results for two accelerating structure 
variants are presented. Variant A for energy up to 750 keV, consid- 
ers simultaneous acceleration of four protonbeams with injeaction 
energies of 20,30,40 and 50 keV, and variant B for the same en- 
ergy considers acceleration of two beams with injection energies of 
20 and 100 keV and capture coefficient of 0.9. Using beam- 
bending magnet the beams from different sources may be directed 
along one accelerator axis. 3 refs.; 4 figs. 


28195 (JINR-D-9-89-52, pp. 284-286) Effective filter of lon- 
gitudinal halo of an ion beam. Gorelov, D.V. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij); Ostroumov, P.N. AN SSSR, 
Moscow (USSR); Gosudarstvenny; Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of numerical simulation of longitudinal halo filter for the 
meson factory linear accelerator ion beam are presented. Ascheme 
with symmetric combination of two quadrupole lenses doubiets is 
considered. Simulation is aimed at determination of the bunch for- 
mation quality, as well as at the choice of configurations of the 
choice and deflecting and focusing fields, permitting to shape the 
beam, accelerated without losses. The capture coefficient is 70%. 
The formed bunches are bunched in a two-gap buncher so, that 
phase extent for 100% of particles at linear accelerator input con- 
stitutes ~ 65 deg. The filter total length is 1 m, that permits to use 
it in an injection channel. 4 refs.; 3 figs. 


28196 (JINR-D-9-89-52, pp. 290-292) Start-up of beam emit- 
tance shaping line of the NIlYaF MGU continuous action 
racetrack microtron. Alimov, A.S. (Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki); Gevorkyan, V.G.; Gorbatov, Yu.l. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuciear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on cha particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of start-up of longitudinal and transverse emittance shap- 
ing line for 100 keV and up to 10 mA electron beam of aracetrack 
microtron are presented. The shaping line includes electron gun, 
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magnetic lenses, correctors. vacuum seal, profile monitor. The line 
permit to obtain 10-15 deg of bunching. 6 refs.: 3 figs. 


28197 (JINR-D—9-89-52, pp. 354-360) Magnetic field calcula- 
tions using combined statement of magnetostatic problem. 
Zhidkov, E.P. (Joint Inst. for Nuclear Research, Dubna (USSR)): 
Mazurkevich. G.E.: Polyakova, R.V. AN SSSR. Moscow (USSR): 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method of calculation of spatial distribution of superconduct- 
ing (SC) magnet magnetic field is described. The calculation 
technique is based on application of boundary integral equations of 
the potential theory determined on the auxiliary region surface for 
exact account of the behaviour of the magnetic field in infinity. The 
algorithm has shown the efficiency of programs for calculation of 
both tyo-dimensional and three-dimensional fields in case of sys- 
tems with strong saturation and especially for open systems. 9 
refs.; 5 figs.; 3 tabs. 


28198 (JINR-R—-9-90-371) A scheme of parametric energy 
transformation. Verbitskij, |.L. (Joint Inst. for Nuclear Research, 
Dubna (USSR) Lab. of High Energy); Kovalenko, A.D.; Kolesnik, 
V.G. Joint inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1990. 9p. (in Russian). Order Number DE91639012. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An energy transformation scheme is considered based on a 
parametric interaction of charged particle bunches with a self high 
frequency electromagnetic field generated in a resonant cavity 
which is aslo supplied by an external electrostatic field. 


28199 (LA-11857-C, pp. 137-156) COSY INFINITY, a new ar- 
bitrery order optics code. Berz, M. (Lawrence Berkeley Lab., CA 
(USA)). Los Alamos National Lab., NM (United States). Jul 1990. 
(CONF-900163-: Conference on computer codes and the linear 
accelerator community, Los Alamos, NM (United States), 22-25 
Jan 1990). In Proceedings of the conference on computer codes 
and the linear accelerator community. 531p. Source: NTIS, PC 
A22/MF A01. 

The new arbitrary order particle optics and beam dynamics code 
COSY INFINITY is presented. The code is based on differential al- 
gebraic (DA) methods. COSY INFINITY has a full structured object 
oriented language environment. This provides a simple interface for 
the casual or novice user. At the same time, it offers the advanced 
user a very flexible and powertul too! for the utilization of DA. The 
power and generality of the environment is perhaps best demon- 
Strated by the fact that the physics routines of COSY INFINITY are 
written in its own input language. The approach also facilitates the 
implementation of new features because special code generated by 
a user can be readily adopted to the source code. Besides being 
very compact in size, the code is also very fast, thanks to efficiently 
programmed elementary DA operations. For simple low order prob- 
lems, which can be handled by conventional codes, the speed of 
COSY INFINITY is comparable and in certain cases even higher. 


28200 (NIKHEF-K-AmPS—91-05) Required accuracy of tune 
measurement and parametrization of chromaticity control. 
Maas, R. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K. Feb 1991. 4p. Or- 
der Number DE91640402. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The betatron tunes vx and vy will be measured by Fourier- 
analyzing a BPM signal generated by a beam which received a 
fast (<600) ns kick. Alternatively, the tune can be measured by 
applying a (sinusoidal) signal of varying frequency to a pair of de- 
flectors; if the fractional part of (frick/frev) equals the fractional part 
of the tune, a beam blow-up can be observed. In this note the 
required accuracy of such a tune measurement is discussed. (au- 
thor). 6 schemes. 


28201 (SLAC-PUB-5582) Beyond Bassetti and Erskine: 
Beam—beam deflections for non-Gaussian beams. Ziemann, V. 
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Stanford Linear Accelerator Center, Menlo Park. CA (United 
States). Jun 1991. 4p. Sponsored by USDOE. Washington, DC 
(United States) DOE Contract AC03-76SF00515. (CONF- 
9105230-1: 7. International Committee for Future Accelerators 
(ICFA) beam dynamics workshop. Los Angeles. CA (United 
States), 13-16 May 1991). Order Number DE91015483. Source: 
OSTI; NTIS: INIS: GPO Dep. 

Generalizations of the well-known Bassetti and Erskine formula 
to include tilt angle and non-Gaussian particle distributions, as well 
as centroid deflections, are derived. 7 refs. 


28202 (SLAC-PUB-5590) Higher order effects in beam- 
beam deflection. Chao, Yu-Chiu; Chen, Pisin. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Aug 1991. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-910505-390: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91017127. Source: OSTI; NTIS; INIS; GPO Dep. 
Short communication. BEAM-BEAM INTERACTIONS/ 
mathematical models; NONLINEAR PROBLEMS; ANALYTICAL 
SOLUTION; BESSEL FUNCTIONS; COMPUTER CALCULATIONS; 
COMPUTERIZED SIMULATION: LINEAR COLLIDERS 


28203 (SLAC-PUB-5595) Beamstrahlung simulation and di- 
agnostics. Ziemann, V. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Jun 1991. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9105230-2: 7. International Committee for Future Acceler- 
ators (ICFA) beam dynamics workshop, Los Angeles, CA (United 
States), 13-16 May 1991). Order Number DE91015752. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A simulation code that models the mutual deflection and the 
emission of beamstrahlung of two ultra-relativistic electron and 
positron bunches is described. The simulations are used to deter- 
mine transverse beam sizes from observed beamstrahlung fiuxes. 
8 rets., 3 figs. 


28204 (SLAC-TN-91-9) Modeling long-term collider pertor- 
mance. Ritson, D. (Stanford Linear Accelerator Center, Menio 
Park, CA (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States); Superconducting Super Collider 
Lab., Dallas, TX (United States). Jul 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515 ;AC35-89ER40486. (SSCL-N-760). Order Number 
DE91016294. Source: OSTI; NTIS; INIS; GPO Dep. 

A model for the SSC arcs is described with multipole lattice field 
errors agglomerated into 32 lattice points, and with first order lat- 
tice errors and modulation provided by discrete transfer elements. 
Numerical solutions for long term dynamic aperture studies are ob- 
tained by multipole kick-drift tracking. The CPU time required to 
track through one turn is minimal, and comparable to that required 
to implement a one-turn fifth-order Taylor series map. Comparisons 
with tracking results using a fine grained representation of the lat- 
tice are made, and found to be satisfactory. The effects of tune 
modulation are studied and can substantially degrade long-term 
dynamic aperture. The effects of small relativistic momentum cor- 
rections, usually neglected for the large momenta at the SSC, are 
shown to have negligible influence on tracking results. 5 refs., 7 
figs. 


28205 (SSCL-460) Normalization of the parameterized 
Courant-Snyder matrix for symplectic factorization of a param- 
eterized Taylor map. Yan, Y.T. Superconducting Super Collider 
Lab., Dallas, TX (United States). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO02- 
89ER40486. (CONF-910505-374: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91015283. Source: OSTI; NTIS; INIS; GPO Dep. 

The transverse motion of charged particles in a circular accelera- 
tor can be well represented by a one-turn high-order Taylor map. 
For particles without energy deviation, the one-turn Taylor map is a 
4-dimensional polynomials of four variables. The four variables are 
the transverse canonical coordinates and their conjugate momenta. 
To include the energy deviation (off-momentum) effects, the map 





has to be parameterized with a smaliness factor representing the 
off-momentum and so the Taylor map becomes a 4-dimensional 
polynomials of five variables. It is for this type of parameterized 
Taylor map that a method is presented for converting it into a pa- 
rameterized Dragt-Finn factorization map. Parameterized nonlinear 
normal form and parameterized kick factorization can thus be ob- 
tained with suitable modification of the existing technique. 13 refs. 


28206 (UCRL-JC—105558) Degradation of brightness by 
resonant particle effects. Chen, Y.J.; Caporaso, G.J.; Cole, A.G.; 
Paul, A.C.; Turner, W.C. Lawrence Livermore National Lab., CA 
(United States). Jun 1991. 5p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910505-366: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference (PAC), 
San Francisco, CA (United States), 6-9 May 1991). Order Number 
DE91015181. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A resonance between the periodic focusing force and the enve- 
lope oscillations or the particle orbits can lead to beam halo 
formation and a dramatic decrease in brightness. We have devel- 
oped a theoretical model for this parametric transport instability. 
We have also investigated the instability on the Experimental Test 
Accelerator || (ETA-Il). The instability can be excited by altering the 
excitation of just one solenoid. 3 refs., 1 fig. 


28207 (UCRL-JC—105566) Control of energy sweep and 
transverse beam motion in induction linacs. Turner, W.C. 
Lawrence Livermore National Lab., CA (United States). 3 May 
1991. 7p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910505— 
364: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (United 
States), 69 May 1991). Order Number DE91015177. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Recent interest in the electron induction accelerator has fo- 
cussed on its application as a driver for high power radiation 
sources — free electron laser (FEL), relativistic klystron (RK) and 
cyclotron autoresonance maser (CARM). In the microwave regime 
where many successful experiments have been carried out typical 
beam parameters are: beam energy 1 to 10 MeV, current 1 to 3kA 
and pulse width 50nsec. Radiation source applications impose 
conditions on electron beam quality, as characterized by three pa- 
rameters; energy sweep, transverse beam motion and brightness. 
These conditions must be maintained for the full pulse duration to 
assure high efficiency conversion of beam power to radiation. The 
microwave FEL that has been analyzed in the greatest detail re- 
quires energy sweep < + 1%, transverse beam motion < + 1 mm 
and brightness ~ 1 x 108A/m?rad?. In the visible region the re- 
quirements on these parameters become roughly an order of 
magnitude more strigent. With the ETAIl accelerator at LLNL we 
have achieved the requirements for energy sweep, transverse 
beam motion and brightness. In this paper we will discuss the re- 
cent data and the advances that have made the improved beam 
quality possible. The most important advances are: understanding 
of focussing magnetic field errors and improvements in alignment 
of the magnetic axis, a redesign of the high voltage pulse distribu- 
tion system between the magnetic compression modulators and 
the accelerator celis, and exploitation of a beam tuning algorithm 
for minimizing transverse beam motion. We will also briefly de- 
scribe the prospects for increasing the pulse repetition frequency to 
the range of 5kHz and a delayed feedback method of regulating 
beam energy over very long pulse bursts, thus making average 
power megawatt level microwave sources at 140GHz and above a 
possibility. 26 refs., 2 figs. 


28208 (UCRL-JC—105604) Rf transfer in the Coupled-Cavity 
Free-Electron Laser Two-Beam Accelerator. Makowski, M.A. 
Lawrence Livermore National Lab., CA (United States). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910505-387: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91015676. Source: OSTI; NTIS; INIS; GPO Dep. 

A significant technical problem associated with the Coupled- 
Cavity Free-Electron Laser Two-Beam Accelerator is the transfer of 
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RF energy from the drive accelerator to the high-gradient accelera- 
tor. Several concepts have been advanced to solve this problem. 
This paper examines one possible solution in which the drive and 
high-gradient cavities are directly coupled to one another by means 
of holes in the cavity walls or coupled indirectly through a third in- 
termediate transfer cavity. Energy cascades through the cavities on 
a beat frequency time scale which must be made small compared 
to the cavity skin time but large compared to the FEL pulse length. 
The transfer is complicated by the fact that each of the cavities in 
the system can support many resonant modes near the chosen fre- 
quency of operation. A generalized set of coupled-cavity equations 
has been developed to model the energy transfer between the var- 
ious modes in each of the cavities. For a two cavity case transfer 
efficiencies in excess of 95% can be achieved. 3 refs., 2 figs. 
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Refer also to citation(s) 25967, 26215, 26216, 26844, 28037, 
28053, 28124, 28125, 28144, 28150, 28160, 28161, 28174, 28207, 
28208, 28317, 28318, 28325, 28337, 28338, 28436, 29057 


28209 (ANL/CP-72542) The rf power system of the contin- 
uous wave deuterium demonstrator at Argonne National 
Laboratory: A comparison. Nicholls, G.L. Argonne National Lab., 
IL (United States). [1991]. 6p. Sponsored by Department of De- 
fense, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9104286-2: Neutral particle beam tech- 
nical symposium, Boulder, CO (United States), 15-19 Apr 1991). 
Order Number DE91016517. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Continuous Wave Deuterium Demonstrator is being assem- 
bied at Argonne National Laboratory. The Advanced Photon 
Source will also be built at Argonne National Laboratory. Both of 
these systems will use 1 MW continuous wave-rated klystrons 
operating at 352 MHz. The Continuous Wave Deutenum Demon- 
strator is a linac accelerating deuterium to 7.5 MeV. The 
Continuous Wave Deuterium Demonstrator radio frequency system 
will power two cryo-copper cavities, a radio frequency quadrupole, 
and a drift tube linac. The Advanced Photon Source is a linac, 
booster, storage ring complex accelerating electrons to 7 GeV. 
This paper will describe and compare the radio frequency systems 
of the two machines, in particular the control characteristics and 
techniques used to maintain the required electric field and phase 
stability. 7 refs., 9 figs., 1 tab. 


28210 (ANL/CP-73512) The APS radio frequency test 
stand control system. Daly, R.T.; Vong, F.C.; Kraimer, M.R. Ar- 
gonne National Lab., IL (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9106122-3: 7. international conference on real 
time computer applications in nuclear, particle and plasma physics, 
Juelich (Germany), 18-21 Jun 1991). Order Number DE91015711. 
Source: OSTI; NTIS; GPO Dep. 

Argonne National Laboratory is designing a 7—Gev Advanced 
Photon Source for use as a synchrotron radiation source in basic 
and applied resaarch. An RF Test Stand that uses a 250 kW RF 
source is being constructed to test the 352-Mhz cavities and other 
high power RF components. This paper describes how EPICS - 
Experimental Physics and Industrial Control System - is being used 
for control, monitoring and data acquisition in the RF Test Stand 
control system. Applications are discussed to demonstrate the use 
of the EPICS software tools. 6 refs., 6 figs. 


28211 (ANL-HEP-CP-91-41) Accelerating field step-up 
transformer in wake-field accelerators. Chojnacki, E.; Gai, W.; 
Schoessow, P.; Simpson, J. Argonne National Lab., IL (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-910505— 
385: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (United 
States), 6-9 May 1991). Order Number DE91015538. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the wake-field scheme of particle acceleration, a short, intense 
drive bunch of electrons passes through a slow-wave structure, 


ERA Vol. 16, No. 10 393 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


leaving behind high rf power in its wake field. The axial accelerat- 
ing electric field associated with the rf can be quite large, > 100 
MeV/m, and is used to accelerate a much less intense “witness” 
beam to eventual energies > 1 TeV. The rf power is deposited pre- 
dominantly in the fundamental mode of the structure, which, for 
dielectric-lined waveguide as used at Argonne, is the TMo; mode. 
In all likelihood on the field amplitude will be limited only by rf 
breakdown of the dielectric material, the limit of which is currently 
unknown in the short time duration, high frequency regime of 
wake-field acceleration operation. To obtain such strong electric 
fields with given wake-field rf power, the dimensions of the 
dielectric-lined waveguide have to be fairly small, OD of the order 
of a cm and ID of a few mm, and this gives rise to the generation 
of strong deflection modes with beam misalignment. While a 
scheme exists to damp such deflection modes on a bunch-to- 
bunch time scale, head-tail beam deflection could still be a 
problem and BNS damping as well as FODO focusing are incom- 
plete cures. Presented here are details of a scheme by which the 
rt power is generated by in a large-diameter wake-field tube, where 
deflection mode generation by the intense drive beam is tolerable, 
and then fed into a small-diameter acceleration tube where the 
less intense witness beam is accelerated by the greatly enhanced 
axial electric field. The witness beam generates little deflection- 
mode power itself, even in the small acceleration tube, thus a final 
high-quality, high-energy electron beam is produced. 


28212 (ANL-HEP-CP-91-43) Development of laser optics 
for the AWA photocathode. Norem, J.; Gai, W. Argonne National 
Lab., IL (United States). [1991]. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910505-386: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE91015552. Source: OSTI; NTIS; GPO Dep. 

A photocathode electron source for the Argonne Wakefield ac- 
celerator is being designed to produce a number of short (10 
psec), 100 nC bunches per rf pulse. Possible sources of fluctua- 
tions in the position and energy of these bunches are variations in 
the initial intensity, position and profile of the bunches which are 
amplified by wakefields. Since high pulse power lasers have histor- 
ically produced large fluctuations in pulse to pulse energy and 
transverse beam profiles, we have been concerned about the 
stability of the RF photocathode as an injector for the linac. Untor- 
tunately, there is no commercial devices that will minimize those 
fluctuations. In order to minimize these problems, we have de- 
signed and begun to test systems which should reduce the initial 
fluctuations of the beam by stabilizing the laser pulse energy and 
beam profile. 6 refs., 4 figs. 


28213 (BNL-46176) Calculation of eddy-currents induced 
in a compact synchrotron superconducting magnet structure 
during @ current ramp. Kalsi, S. (Grumman Corp., Bethpage, NY 
(USA). Space and Electronics Systems Div.); Heese, R. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 4p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-910505-351: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (United 
States), 6-9 May 1991). Order Number DE91014846. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Under DARPA sponsorship, a compact Superconducting X-Ray 
Light Source (SXSL) is being designed and built by the 
Brookhaven National Laboratory (BNL) with industry participation 
from Grumman Corporation and General Dynamics. The SXLS ma- 
chine employs two 180° curved 4 telsa superconducting dipole 
magnets. These magnets are required to produce a dipole field for 
bending the beam but at the same time they must produce finite 
amounts of higher multipoles which are required for conditioning 
the beam. In fact uniformity of the field to less than 1 part in 
10,000 must be maintained under all operating conditions. When a 
superconducting magnet is ramped from zero to full field, the 
changing magnetic field produces eddy-currents in the magnet 
structure which in turn can produce undesirable multipoles. This 
paper discusses a simple method for estimating these eddy- 
currents and their effect on the field harmonics. The paper present 
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the analysis basis and its application to the SXLS magnet support 
structure and to the beam chamber components. 5 figs., 1 tab. 


28214 (BNL-46416) Properties of a symmetric RHIC inser- 
tion. Lee, S.Y. Brookhaven National Lab., Upton, NY (United 
States). Jul 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. (AD/RHIC—101). 
Order Number DE91015844. Source: OSTI; NTIS; INIS; GPO Dep. 

This report evaluates the lattice functions of the symmetric inser- 
tion proposed by A.G. Ruggiero for the RHIC insertion. The 
crossing geometry, Inner and Outer matching sections, and chro- 
matic properties are studied in detail. Some properties of the 
missing dipole dispersion correction scheme are also discussed. 
We found that the chromatic properties of the symmetric insertion 
is not better than the antisymmetric insertion. The problem is that 
the four family sextupole correction scheme seems not able to im- 
prove the chromatic distortion. Analytic understanding of the failure 
of the four family sextupole correction scheme will be very useful. 
9 figs., 1 tab. 


28215 (BNL-46470) Review of vacuum systems for x-ray 
lithography light sources. Schuchman, J.C. Brookhaven National 
Lab., Upton, NY (United States). [1990]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-901035—19: 37. national American Vacuum 
Society symposium, Toronto (Canada), 8-12 Oct 1990). Order 
Number DE91017008. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper will review and give a status report on vacuum 
systems for X-Ray lithography light sources. It will include conven- 
tional machines and compact machines (machines using 
superconducting magnets). The vacuum systems will be described 
and compared with regard to basic machine parameters, pumping 
systems, types of pumps, chamber design and material, gauging 
and diagnostics, and machine performane. 23 refs., 8 figs., 1 tab. 


28216 (BNL-46471) lon clearing and photoelectron pro- 
duction in the 200 MeV SXLS ring. Halama, H.; Bozoki, E. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910505-398: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91017156. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the SXLS clearing system and its behavior are 
presented. In normal 200 MeV operation, clearing electrode current 
is dominated by photoelectrons. Clearing electrodes appear essen- 
tial only in several locations but not in the dipoles. The effect of 
clearing voltage on the tune and the beam profile is also dis- 
cussed. 4 refs., 5 figs. 


28217 
per collider dipole magnets: New high-precision tooling 
system. USDOE Office of Energy Research, Washington, DC 
(United States). Jan 1991. In Technology ’90. Accomplishments in 
technology transfer from DOE and its laboratories. 192p. Order 
Number DE91005072. Source: OSTI; NTIS; INIS. 

The 20 trillion-electron-volt (TeV) Superconducting Super Collider 
(SSC) represents an important national commitment for research in 
particle physics. The success of the SSC program hinges on the 
development and operation of dipole magnets, which are the 
largest single subsystem of the SSC. The performance demands of 
the SSC dipole magnets require extreme precision, consistency, 
and quality in the manufacturing process. Since nearly 10,000 of 
these 15-meter-long magnets are required, they must be capable 
of being economically mass-produced. The Fermi National Acceler- 
ator Laboratory (Fermilab), working with the Superconducting 
Super Collider Laboratory (SSCL), has designed and built a tooling 
system that provides a means of mass-producing superconducting 
magnets and their components while meeting stringent precision 
requirements. The initial use of this tooling has been to build spe- 
cial quadrupole magnets for the TEVATRON, which is the 1,000 
giga-electron-volt (GeV) Superconducting Collider at Fermilab. The 
tooling has been adapted to build 15-meter dipole magnets for the 
SSCL. The cost of building this tooling was shared by Fermilab 
and the SSCL. The tooling system is divided into two areas: 
generic tooling and design-specific tooling. Generic tooling, such as 
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coil-winding machines and large coil-molding presses, can be used 
to produce essentially any accelerator magnet design. Design- 
specific tooling fixtures are tailored to a specific magnet design. 
These fixtures include such devices as coil-winding mandrels and 
coil-forming molds that match specific geometries of a particular 
magnet design. The Fermilab generic press for molding coils incor- 
porates improvements over earlier Fermilab press désigns. To 
minimize human intervention and, therefore, possible errors in the 
operation of the press, all press functions are computer controlled. 


28218 (FNAL/C—91/113) A novel current and voltage regu- 
lated energy discharge power supply 200 A, 600 V. Visser, A. 
Fermi National Accelerator Lab., Batavia, IL (United States). May 
1991. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-910936-2: 4. European 
conference on power electronics and applications, Florence (Italy), 
3-6 Sep 1991). Order Number DE91016045. Source: OST]; NTIS; 
GPO Dep. 

The fast spill beam extracted from the 1000 GeV particle accel- 
erator Fermi National Accelerator Laboratory requires two pulsed 
magnet and power supply systems to steer the beam to the desig- 
nated experimental area. This beam steering requires a magnetic 
field integral of 4kGm per magnet for a duration of 4 msec at a 
rate of one shot per 5 seconds, and limited to 6 shots per 63 sec- 
onds. Each shot cannot last any longer than about 100 msec from 
Start to finish. The magnetic field must be constant to within 1% 
during each 4 msec spill period. This paper describes an energy 
discharge type power supply and magnet that meet these require- 
ments. This unique power supply has two regulators. One regulator 
preregulates the storage voltage and the other regulates the re- 
quired peak current. The magnet and power supply design are 
interwoven to allow the use of easily available commercial parts for 
the power supply. Power supply and magnet design should always 
go hand in hand. 


28219 (GSI-91-10) Transport of heavy ions through matter 
within ion optical systems. Schwab, T. Gesellschaft fuer Schwe- 
rionenforschung mbH, Darmstadt (Germany); Giessen Univ. 
(Germany). Fachbereich 13 - Physik. Apr 1991. 157p. (in German). 
Order Number DE91515875. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this thesis for the first time higher-order ion-optical calculations 
were connected with the whole phase-space changes of the heavy 
ions in passing through matter. With the developed programs and 
the newly proposed analytical methods atomic and nuclear interac- 
tions of the heavy ions within ion optical systems can be described 
realistically. The results of this thesis were applied to the conception 
of the fragment separator (FRS) and to the planning and prepara- 
tion of experiments at the new GSI accelerator facility. Especially 
for the description of the ion-optical combination of FRS and the 
storage ring ESR the developed programs and methods proved to 
be necessary. A part of the applied theories on the atomic stopping 
could be confirmed in the framework of this thesis in an experiment 
with the high-resolving spectrometer SPEC at GANIL. The method 
of the isotopically pure separation of projectile fragments by means 
of magnetic analysis and the electronic energy loss could be also 
experimentally successfully tested at several energies (60-400 
MeV/u). Furthermore in this thesis also application-related prob- 
lems regarding a tumor therapy with heavy ions were solved. A 
concept for a medical separator (BMS) was developed, which 
separates light diagnosis beams isotopically purely and beyond im- 
proves the energy sharpness by means of an especially shaped 
(monoenergetic) stopper so that an in-situ range determination is 
possible with an accuracy of about one millimeter. (orig/HSI). 


28220 (IHEP-OP-90-44) On the theory of proton beam 
multiturn extraction with bent single crystal. Biryukov, V.M. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 13p. 
(IFVE-OP-90-44.). Order Number DE91640403. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An efficiency of high-energy proton beam extraction with a 
crystal deflector under particle multiturn passage condition is con- 
sidered. It is shown, that multiturn passage increases significantly 
the extraction efficiency; partly, deflector angular acceptance is 
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wider than channeling critical angle. Example for 20 and 3 TeV 
beams are calculated. 12 refs.; 4 figs. 


28221 (INIS-BR-2611, pp. 7-10) Improvements in the exper- 
imental assembly for fast neutrons production. Suita, J.C.: 
Silva, A.A. da: Auler, L.T.: Cabral, S.C. Instituto de Engenharia Nu- 
clear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. 
(In Portuguese). In Annual Technical Report - Nuclear Engineering 
Institute/Dept. of Physics {IEN/DEFI) 1985. Order Number 
DE91639722. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. CYCLOTRONS/neutron 
sources; COMPARATIVE EVALUATIONS: CYCLOTRONS; FAST 
NEUTRONS; OPTICAL SYSTEMS; REPAIR 


28222 (INIS-BR-2611, pp. 24-25) improvement of the beam 
transport system for irradiation study damage. Abreu, A.S.; 
Santos, G.R. dos; Martha, Z.C.; Marques, L.A.V.; Goncalves, Z.C. 
Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica. 1985. 45p. (in Portuguese). In Annual Technical 
Report - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
1985. Order Number DE91639722. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/beam trans- 
port; CYCLOTRONS; EFFICIENCY; MODIFICATIONS; PHYSICAL 
RADIATION EFFECTS 


28223 (INIS-BR-—2645, pp. 84-86) Control board and utility 
system for cell complex. Almeida, G.L. de: Silva, A.C.; Souza, 
A.S.F. de; Souza, M.L.M. de; Rautenberg, F.A. Instituto de Engen- 
haria Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

To attend necessities of hot cells operation and process control 
for isotope production in IEN cyclotron (Brazilian-CNEN) a utility 
system, such as, electricity, water, vacuum, air, and gas, and con- 
trol board was constructed, which advantages are presented. 
(M.C.K.). 


28224 (INIS-BR-2645, pp. 68-69) Cave-mechanical cell con- 
finement system and interlocking with target-holder system. 
Almeida, G.L. de; Miranda, P.C.F.; Rautenberg, F.A.; Rodrigues, 
A.M.R. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 


(Brazil). 1986. 120p. (In Portuguese). In Annual Technical Report - 


Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. 
Order Number DE91640398. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. CYCLOTRONS/sample hoid- 
ers; CYCLOTRONS/targets; BEAM TRANSPORT; CYCLOTRONS; 
TARGETS; ELECTRICAL EQUIPMENT; INTERLOCKS; IRRADIA- 
TION DEVICES; MATERIALS HANDLING EQUIPMENT 


28225 (INIS-BR-2645, pp. 74-78) General retormulation of 
hot cell complex. Almeida, G.L. de; Souza, A.S.F. de; Souza, 
M.L.M. de; Rautenberg, F.A. Instituto de Engenharia Nuclear (IEN), 
Rio de Janeiro, RJ (Brazil). 1986. 120p. (in Portuguese). In Annual 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1986. Order Number DE91640398. Source: OST]; 
NTIS (US Sales Only); INIS. 

The implantation of an operation philosophy without direct inter- 
vention of operator during isotope production process in hot cells 
of the CV-28 cyclotron is presented. The modifications carried out 
in equipments, systems and installations are described. (M.C.K.). 


28226 (INIS-BR-2645, pp. 78-82) Apparatus of hot cell for 
iodine-123 production. Almeida, G.L. de; Rautenberg, F.A.; 
Souza, A.S.F. de. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In Annual Tech- 
nical Report - Nuclear Engineering Institute/Dept. of Physics (IEN/ 
DEF!) 1986. Order Number DE91640398. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The hot cell installation at JEN cyclotron (Brazilian-CNEN) for 
sup(123)l production is presented. Several devices, such as, tube 
furnace coupling system, tube furnace driving system, sup(123)I 
target transfer system, product extraction system, furnace control 
system, and effluent systems, were constructed and modified for 
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implanting process engineering. The requirements of safety engi- 
neering for operation process were based on ALARA concept 
(M.C.K.). 


28227 (INIS-BR-2645, pp. 86-87) Remote systems for han- 
dling and counting. Almeida. G.L. de: Silva. A.C.: Rautenberg 
F.A. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). 1986. 120p. (In Portuguese). In Annua/ Technica! Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. 
Order Number DE91640398. Source: OSTI: NTIS (US Sales Only): 
INIS. 

Published in summary form only. CYCLOTRONS/hot cells: CY- 
CLOTRONS/radioactivity: CYCLOTRONS/sample changers: HOT 
CELLS/remote handling equipment: ACTIVITY METERS: CON- 
TAINMENT; CYCLOTRONS: RADIOACTIVITY; GLOVEBOXES: 
IONIZATION CHAMBERS; ISOTOPE PRODUCTION: MANIPULA- 
TORS; REMOTE CONTROL 


28228 (INIS-BR-2645,. pp. 98-99) Automatic device for 
remote driving of valves. Almeida, G.L. de: Rautenberg. F.A. In- 
stituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
1986. 120p. (In Portuguese). In Annual! Technical Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. Order 
Number DE91640398. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. HOT CELLS/remote control; 
HOT CELLS/valves; CYCLOTRONS: GASEOUS WASTES; 
VALVES; LIQUID WASTES 


28229 (INIS-BR-2645, pp. 106-108) Water treatment of 
cooling tower. Braghirolli, A.M.S. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986. Order Number DE91640398. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The specifications of water treatment of the cooling tower based 
on results obtained from chemical analysis carried out in tower 
tank and repository water is presented. (M.C.K.). 


28230 (INIS-BR-2645, pp. 109) Microbiological water con- 
trol of cooling tower. Aleixo, L.C.M. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (In 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. COOLING TOWERS/cyclotrons; 
COOLING TOWERS/water; WATER/biochemistry; WATER/cooling 
towers; BACTERIA; CYCLOTRONS; WATER; BIOCHEMISTRY 


28231 (INIS-BR-2645, pp. 111-113) Modification in target 
chamber of cyclotron n sup(o)2 exit. Vinagre Filho, U.M.; Costa, 
V.L. da; Cabral, S.C.; Auler, L.T.; Silva, A.C. da. Instituto de En- 
genharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. 
(In Portuguese). In Annual Technical Report - Nuclear Engineering 
Institute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. TARGETS/irradiation; 
TARGETS/positioning; BEAMS; CYCLOTRONS; EXCITATION 
FUNCTIONS; ISOMER RATIO; MINUTES LIVING RADIOISO- 
TOPES; TARGETS; IRRADIATION; POSITIONING 


28232 ‘ (INIS-BR-2645, pp. 116-118) Alignment of beam 
transport and verification of quadrupole magneto induction 
lens. Goncalves, Z.C.; Santos, G.R. dos. Instituto de Engenharia 
Nuclear (!EN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. BEAM TRANSPORT/ 
cyclotrons; BEAM TRANSPORT/magnetoinduction sensors; BEAM 
ANALYZERS; CYCLOTRONS; IRRADIATION PROCEDURES 


28233 (JINR-9-89-176) Transport of the extracted proton 
beam of the phasotron to YaSNAPP-2 installation. Abazov, V.M.; 
Afanas'ev, V.P.; Gustov, S.A.; Klimov, O.L.; Mirokhin, |.V.; Mitsyn, 
G.V.; Savchenko, O.V. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1989. 12p. (in Russian). Order 
Number DE91639028. Source: OSTI; NTIS (US Sales Only); INIS. 
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The first results on the transport of phasotron extracted proton 
beam (XIl channel) are described. A good agreement of calculated 
and experimental data is shown. The possibilities of diminishing the 
losses are pointed to. Recommendations of the modification of 
initial part of the tract of extracted proton beam transport are con- 
sidered. The following parameters of actual channel regime are 
obtained: (1) cross section of the beam image in area of possible 
beam location is 0.5-1.0 cm® (at level 2c): (2) transmission coeffi- 
cient is 0.87: (3) maximum permitted initial intensity of extracted 
proton beam for the achieved loss level is as high as 2 muA. 13 
rets.: 11 figs.: 1 tab. 


28234 (JINR-D-9-89-52, pp. 281-283) Four-sectional accel- 
erating resonator tuning. Esin, S.K. (AN SSSR. Moscow (USSR). 
Inst. Yadernykh Issledovanij); Isaenko, S.V.; Kravchuk, L.V.; Pun- 
tus, V.J.; Romanov, G.V.; Khabibulin, T.N. AN SSSR, Moscow 
(USSR): Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR. Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Tuning technique for four-sectional accelerating resonators of the 
Moscow meson factory linear accelerator is described. Resonator 
tuning is realized mainly by variation of electric length devices due 
to compression-tension of special bellows assemblies and input- 
output of cylindrical plungers. 7 refs.; 2 figs. 


28235 (JINR-D—9-89-52, pp. 287-289) Results of tuning and 
testing at high-power level of waveguide - feeder system ele- 
ments and channels of the main part of the meaosn factory 
linear accelerator. Amosov, |.!. (AN SSSR, Moscow (USSR). Inst. 
Yadernykh Issledovanij); Kiselev, !.V.; Leont’ev, V.N.; Peplov, V.V. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of tuning and testing of meson factory linear accelerator 
waveguide-feeder system, consisting of excitation line and three- 
sectional wavegiode system are presented. The tests were carried 
out under normal conditions. The peak power of 4.1 kW at pulse 
frequency of 100 Hz and length of 370 us was transmitted to the 
input. The power, measured at the system end constituted 1.1 kW. 
Damping in excitation line was equal to 5 db, specific damping was 
equal to 0.012 db/m. 3 refs.; 1 tab. 


28236 (JINR-D—9-89-52, pp. 293-295) Accuracy increase of 
phase-of-flight technique for multiresonator accelerator tuning 
by the methods of repression analysis. Dubinskij, G.A. (AN 
SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); Reshetov, 
A.V.;  Shaposhnikov, V.N. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po !spol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Data processing algoriths for tuniong of ion linear accelerator of 
meson factory, permitting a sufficient increase in expected res- 
onator tuning accuracy are suggested. Algorithms are based on 
regression analysis of phase-of-flight technique and permit to de- 
termine the degree of cavity resonator inperfection. Experimental 
data processing made it possible to minimize the effect of cavity 
resonatorr inperfection on beam dynamics by accelerating section 
shift. 6 refs.; 1 fig. 


28237 (JINR-D-9-89-52, pp. 296-297) Foundations for 
calculations of devices for power input into resonator acceler- 
ating sections. Zverev, B.V. (AN SSSR, Leningrad (USSR). 
Fiziko-Tekhnicheskij Inst.); Sobenin, N.P. AN SSSR, Moscow 





(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Simple calculation methods for a device for power input into res- 
onator accelerating system are developed. Using the given 
methods calculation of biperiodic accelerating system is carried out 
and the example of calculation is presented. 3 refs. 


28238 (JINR-D-9-89-52, pp. 298-299) Development of the 
oncoming bars type accelerating systems. Avrelin, N.V. (AN 
SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij Inst.); Gorbatko, 
V.1.; Zverev, B.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). in Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

methods of accelerating H-resonator with cylindrical flight 
sleeves for small-energy linear ion accelerators are suggested. The 
calculation results that suggested ratios permit to estimate the cas- 
ing radius with 3x10-* error, The electric field strength parameter 
<5%, and determination error for shunt resistance error for shunt 
resistance and Q-factor doesn’t exceed 0,1. 3 refs.; 1 fig.j 1 tab. 


28239 (JINR-D—9-89-52, pp. 300-301) Gyrocon electron effi- 
ciency during its performance as an accelerator. Kurdyumov, 
V.N. (AN SSSR, Moscow (USSR). inst. Radiotekhniki i Ehlektron- 
iki); Starkova, V.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Method of estimation of gyrocon electron efficiency decrease due 
to azimuthal nonuniformity of decelerating field in the output res- 
onator under gyrocon operation as an accelerator is described. 
Results of numerical calculation of 2 MeV gyrocon are presented. 
2 refs. 


28240 (JINR-D—9-89-52, pp. 302-305) The 297 MHzpower 
pulse generator. Zvyagintsev, V.L. (Gosudarstvenny| Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki); Lyakin, D.A.; Polyakov, B.1.; 
Raspopin, A.M. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of development and preliminary test of 297 MH, high- 
power pulsed generator functional mode with the Gi-27 m 
modernized triode, designed for HF power supply of the main part 
of two-frequency 56 MeV proton linear accelerator are presented. 
Asa result of tests the output power of more than 3 MW with the 
pulse length of 300 us and relative pulse duration of 3000 is ob- 
tained. 4 refs.; 3 figs. 


28241 (JINR-D—9-89-52, pp. 300-308) High-frequency driv- 
ing device with wide-range phase control at the +2 
accelerator. Andreev, V.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki); Kozodaev, A.M.; Korchagin, 
Yu.E.; Raspopin, A.M. AN SSSR, Moscow (USSR); Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
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particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Ahigh-frequency driving device, providing pulse excitation of 
three high-power RF generators at the frequency of 148.5 MHz,and 
also assigning drive and maintaining of any ratios between HF os- 
cillation phases in accelerator cavity resonators is designed for the 
I-2 proton accelerator. Pghase shifters are designed on the basis 
of artificial lines with LC-sections. 3 refs.; 4 figs. 


28242 (JINR-D-9-89-52, pp. 309-311) Inductive storage in a 
charging device of a linear modulator. Bredikhin, O.D. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Kozodaev, A.M.; Kurs, A.R.; Lukashin, A.Yu.; Malinin, V.A.; Stase- 
vich, Yu.B. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po lspol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). in Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Linear modulator, where inductive storage is used as an interme- 
diate element between rectifier and shaping line, that permits to 
have an oil-free low-voltage power source is designed and tested. 
Under design operating conditions the modulator provides the load 
pulse voltage of 35 kV. The pulse frequency is 10 Hz. The average 
power transferred to a load is 50 kW. 2 refs.; 4 figs. 


28243 (JINR-D-9-89-52, pp. 312-313) Acoustic method for 
determination of slectromagnetic characteristics of accelerat- 
ing structures. Kapyrin, Yu.V. (Gosudarstvennyj Komitet po 
!spol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Moiseev, V.l.; Petrenko, V.V. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
\Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). in Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Acoustic method for accelerator diagnosis, using a system of 
acoustic monitors is described. method is based on monitoring 
acoustic effect of pulsed SHF field and actually detects the struc- 
ture electrodynamical characteristics by means of resonance 
energy intercharge between the field and high-intensice beam. This 
method may be a part of accelerator operative control under opti- 
mal accelerating conditions. 3 refs.; 1 fig. 


28244 (JINR-D-9-89-52, pp. 317-319) Calculation of axial 
nonsymmetric modes in a periodical waveguide with complex 
shape of a cell. Bogdanov, S.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR)); Kaschiev, M.S.; Mamonov, V.N.; Obukhov, Yu.L.; 
Reshetnikova, K.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of calculating the frequency of low transmission of 
axial-nonsymmetric modes of diaphragmatic waveguide for the fre- 
quency of ~ GHz using the MULTIMODE software package are 
presented. Amplitudes, phase velocities of spatial harmonics are 
determined. It is shown thet frequencies of axially-nonsymmetric 
modes are much higher than the main frequency, phase velocities 
are less than that of the main harmonics. Transverse field ampli- 
tudes are not small. thus electron beam interaction with 
axially-nonsymmetric waves, based on the Cherenkov mechanism, 
may be moticeable. 7 refs.; 3 tabs. 
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28245 (JINR-D—9-89-52, pp. 320-322) To the problem of 
production of monoenergetic accelerated ion beam in a high- 
frequency preaccelerator. Govorov, A.l. (Joint Inst. for Nuclear 
Research, Dubna (USSR)); Popov, V.A.; Rehsetnikova, K.A.; 
Khvastunov, M.S. AN SSSR, Moscow (USSR); Gosudarstvenny; 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (In 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of calculating ion beam dynamics in a high-frequency 
preaccelerator of JINR injeaction complex are presented.Dynamics 
of 13ions in all bunching and accelerating gaps, in all drift tubes 
was studied. The main parameters of HF preaccelerator of HF 
preaccelerator and accelerated beam are presented. The main fac- 
tors, providing the beam high monochromaticity, are small phase 
extent of a bunch at accelerator input (~ 12%) and small value of 
pulse spread caused by a buncher (3.73%). 2 refs.; 1 fig.; 2 tabs. 


28246 (JINR-D—9-89-52, pp. 323-324) The B-4 synchrotron 
accelerating system. Averbukh, |.!. (AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki); Karliner, M.M.; Petrov, V.V.; 
Tokarev, Yu.F.; Filipchenko, A.V.; Cheskidov, V.G. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confer- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Anew B-4 synchrotron accelerating designed tor particle accumu- 
lation rate increase inthe VEPP-3 storage ring is considered. The 
accelerating system represents four resonator sections, electrically 
connected into 2 groups. The groups are counter-located and are 
supplied with apposite-phase high-frequency voltages. Each section 
is a coaxial quarter-wave line, containing an inductive part with fer- 
rite cores and a cavity, forming an accelerating gap. The power is 
fed by a theree-stage power amplifier. The accelerating system and 
power amplifier are designed as a single unit. 1 ref.; 3 figs.; 1 tab. 


28247 (JINR-D-9-89-52, pp. 325-327) Calculation of electro- 
dynamical characteristics and choice of accelerating structure 
for the NR_ storage-stretcher ring. Dajkovskij, A.G. (Gosu- 
darstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Zakamskaya, 
L.T.; Ryabov. A.D.; Karnaukhov, |.M.; Popkov, Yu.P.; Trushkin, 
Yu.N. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of calculation of accelerating structure for the NR 
storage-stretcher ring are presented. Three types of standing-wave 
accelerating systems are considered: structure with a cylindrical 
cell, structure with optimized for cell and biperiodic structure with a 
coupling cell on an axis. Characteristics of the structures on Eoyo 
basic mode are presented. It is shown that the structure with opti- 
mized form cell has minimum sensitivity to excitation of parasitic 
oscillation modes. 5 refs.; 1 fig.; 2 tabs. 


28248 


(JINR-D-9-89-52, pp. 331-334) Transition processes 
in the ring electromagnetic of the UNK first stage. Cherepakhin, 
A.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij). AN 


SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
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508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Aapproach to estimation of the effect of current waves on transi- 
tion processes in a ring electromagnet of the UNK 1-st stage is 
developed. The results of numerical calculation of transition 
processes in the electromagnet are presented. This aapproach per- 
mits to calculate not anly the system response to typical actions, 
but that for an arbitrary law of power source voltage change. 2 
refs.; 6 figs.; 1 tabs. 


28249 (JINR-D—9-89-52, pp. 335-338) Investigation of pa- 
rameters of the full-scale mock-up of semiperiod of regular 
structure of the UNK first stage vacuum system. Kiver, A.M. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Mirzoev, 
K.G.; Poroshkov, S.E.; Rogozinskij, V.G. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

A full-scale mock-up of a half-period of the regular part of the 
UNK 1-st stage vacuum system is developed, fabricated and 
tested. Achamber is welded of stainless steel ellipted tube sections 
with internal aperture of 60x70 and 43x91 mm. The results of 
chamber tests have shown that the 1-st stage vacuum system can 
provide operation pressure not less than 1210—7° Pa without the 
chamber heating. Conditions for successful start-up of pumps 
being supplied by a collective power source, as well as for leak de- 
tection during system assembly and adjustment are created. A liner 
structure is optimal to obtain satisfactory parameters and to carry 
out effective cleaning by a discharge during 3-5 treatments when 
ignition is realized usinf the pump and electrode together at aver- 
age pressure of ~ 1 Pa. 2 refs.; 3 figs.; 1 tab. 


28250 (JINR-D—-9-89-52, pp. 339-342) Vaccum system of the 
Sibir’-2 storage ring as a the specialized synchrotron radiation 
source. Anashin, V.V. (AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki); Gavrikov, N.G.; Gil'dengorn, M.S. AN SSSR, 
Moscow (USSR); Gosudarstvenny) Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confer- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Avacuum system for the Sibir’-2 storage ring designed for elec- 
tromagnetic radiation beam for electromagnetic radiation beam 
generation in infrared, ultraviolet and X-ray spectrum regions is de- 
scribed. The electron maximum energy is 2.5 GeV, accumulated 
current is 100 mA. The results of bench-scale tests of vacuum sys- 
tem gaps are presented. The ultimate vacuum of 3x10-"' Torr is 
obtained in a pumping-out unit and of 2x10~'° Torr at the end of 
an aluminium chamber. 2 refs.; 3 figs. 


28251 (JINR-D-9-89-52, pp. 343-346) Equipment tor con- 
trolling test benches charged particle accelerator pulse power 
supply systems. Gerasimov, V.P. (Nauchno-lssledovatel’skij Inst. 
Ehlektrofizicheskoj Apparatury, Leningrad (USSR)); Gordin, V.l.; 
Repin, S.S. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Composition of the off-line and manual control device system de- 
signed for experimental testing the pulse supply systems of 
charged particle accelereators is considered. The system includes 
following devices: a manual remote control desk, a sysnchroniza- 
tion device with fibre-optical commutation programmed pulse shape 
generator digital sources of reference voltage. Performances of all 
these devices are presented. 1 ref. 





28252 (JINR-D—9-89-52. pp. 347-350) Increase of losding 
capability of power high-voltage thyristor modules in electro- 
physical equipment power supply systems. Goncharenko. V.P 
(Nauchno-lssledovatel’ski) Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)); Kizim, R.M.; Kuz'min, G.V.: Lebedev, A.P. 
Karagezov, Eh.|.; Malkhasyan, M.A. AN SSSR, Moscow (USSR) 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research. Dubna 
(USSR). 1989. (In Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR). 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91003104 
Source: OSTI; NTIS (US Sales Only): INIS. 

Investigations on measurement and time distribution of commu- 
tator losses when switching on thyristors of the TB-2000 type and 
reversely turned dinistors are carried out. Quantity of sequential 
thyristors is 8. Cooling channels are made in the form of the dou- 
ble Archimed spiral. 2 refs.; 2 figs. 


28253 (JINR-D—9-89-52, pp. 351-353) Increase of pulse 
power of power supply systems of induction linacs with cur- 
rent pulse magnettic compression. Vakhrushin, Yu.-P. 
(Nauchno-|ssledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)); Kupriyanov, A.P.; Ehrmel’, V.Eh.; Yakovlev, 
Yu.N. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A powertul three section magnetic pulse generator of a nanosec- 
ond range designed for supply of a small-sectioned sccelerating 
structure up to GW units is developed. The pumping generator is 
mounted using the TT|2500/50 pulsed hydrogen thyratron accord- 
ing to the sections of magnetic compression. 2 refs.; 2 figs.; 1 tab. 


28254 (JINR-D-9-89-52, pp. 361-365) Multicoil pulse 
septum-magnet with a shielding partition. Andreev, V.N. (Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Kurnaev, O.V.; 
Rud’ko, V.D. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results of investigations on development of a multicoil 
septum-magnet for UNK are presented. The excitation winding is 
placed on the magnet core yoke and a shielding partition being 
continuous with a magnet gap serves as the septum. The integral 
field of scattering doesn't exceed 0.2% of the field in the gap. 
Presence of a buil-in vacuum chamber solves the problems of 
pumping. 4 rets.; 5 figs.; 1 tab. 


28255 (JINR-D—9-89-52, pp. 366-368) Principles of develop- 
ment of digital contro! system for stabilization of injection 
phase and synchronization of the EhKU-6 synchrotron mag- 
netic of cycle with an electrical network. Gusev, OA. 
(Nauchno-|ssledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)); Gonegarenko, V.P.; Tunkin, A.A.; Kan, Yu. AN 
SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). in Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Adigital control system for the EhKU synchrotron magnetic cycle, 
which solves the problem of plate-on formation for monoenergy 
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expansion of slow particle excitation and synchronization with si- 
multaneous injection phase stabilization relating to the given phase 
of the electrical network. is considered. 2 figs 


28256 (JINR-D—9-89-52. pp. 369-371) Guiding magnetic 
field 20 ms flat-top formation for the EhKU-6 synchrotron 
slow-extraction. Goncgarenko. V.P. (Nauchno-issledovatel’skij 
Inst. Ehlektrofizicheskoj Apparatury, Leningrad (USSR)): Gusev 
O.A.: Martirosyan. G.A.: Nikogosyan, V.Ts. AN SSSR. Moscow 
(USSR): Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR): Joint Inst. for Nuclear Research 
Dubna (USSR). 1989. (in Russian). (CONF-881028S-: 11. All- 
Union conference on charged particle accelerators. Dubna (USSR). 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI: NTIS (US Sales Only): INIS. 

A flat-top formation for the EhKU-6 synchrotron slow extraction is 
considered. Current smooth passage to the flat-top, possibility of 
descrete control of flat-top duration from 5 to 20 ms not changing 
additional induction in the capacity resonance circuit simplicity of 
resonance circuit tuning to the synchronization mode with an elec- 
trical network are advantages of the scheme considered. 2 refs.; 2 
figs. 


28257 (JINR-D—9-89-52, pp. 372-373) Magnet core of elec 
trophysical facilities pulse systems using perspective 
amorphous magneto-soft alloys. Burtseva, N.A. (Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(USSR)); Vakhrushin, Yu.P.; Ehrmel’, V.Eh. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehn- 
ergii SSSR. Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experiments with coils of the amorphous iron base 
alloy FegoBao as ferromagnetic material in order to use for pulsed 
transformer coils, magnetic keys for linear induction accelerators 
are presented. The best specimens among tested at values of in- 
duction increase up to 1.2 T have intensities of a remagnetizing 
field close to those for permalloy 50 NP. When increasing the in- 
duction up to 2 T, the remagnetizing fields of the amorphous alloy 
are by 20-30% less than for the permalloy. 3 refs.; 2 figs. 


28258 (JINR-D-9-89-52, pp. 374-376) Analysis of spatial 
field of magnetooptical elements based on anent 
magnets. Dojnikov, N.|. (Nauchno-issiedovatel'skij Inst. Ehlek- 
trofizicheskoj Apparatury, Leningrad (USSR)); Lamzin, E.A.; 
Severgin, Yu.P.; Sychevskij, S.E.; Tarovik, M.N.; Titov, V.A. AN 
SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A set of programs permitting to automate thye design process of 
currentless magnetooptical elements is developed. It provides the 
calculation of aq three-dimensionai field with the given geometrical 
parameters and properties of magnetic materisis as well as analy- 
sis and approximation of the solution obtained with further 
calculation of particle movement along the given map of the field. 
Testing of the software was carried out using a quadr'pole lenses 
model. Permanent magnets were made of the samarium-cobalt al- 
loy. 5 refs.; 4 figs. 


28259 (Jue+-2407) Construction and taking into operation 
of a dipole field measuring machine for the fringe field mea- 
surement of COSY dipoles. Rook, M. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Kernphysik. Nov 1990. 93p. (in Ger- 
man). Order Number DE91515872. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This thesis deals with the construction and taking into operation 
of a dipole field measuring machine for the measurement of the 
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fringe fields of dipoles of the COSY storage ring. The field measur- 
ing machine serves for the establishment of 3-dimensional field 
maps of the COSY dipoles by means of Hall probes. by which a 
spatial resciution in the field map of 0.1 mm is reached. The field 
resolution lies in the order of magnitude 10-* T. The measurement 
arrangement is formed such flexibly that field map measurements 
can also be performed on other multipole magnets. The driving of 
the measurement process as wei! as the preparation of the 
measurement data is performed by a driving program. First mea- 
surement results show that a measurement of the main component 
of a dipole field can be pertormed with sufficient accuracy. while 
the determination of small field components can be sufficiently per- 
formed still after improvement of the measuring-probe holder. 
(orig.). 


28260 (KEK-90-15, pp. 56-68) Recent progress on cold 
atomic beam type of polarized ion sources. Gruebler, W. (Ei- 
dgenoessische Technische Hochschule, Zurich (Switzerland). Inst. 
fuer Mittelenergiephysik). National Lab. for High Energy Physics, 
Tsukuba. Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cy- 
clotron cascade workshop on polarized ion sources and gas jets for 
nuclear physics at an intermediate energy, Tsukuba-Shi (Japan), 
12-17 Feb 1990). In Proceedings of the international workshop on 
polarized ion sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of cold intense polarized hydrogen atomic beams 
for the use in polarized ion sources, polarized jet target and 
storage cells is reviewed. The investigation of the surface recombi- 
nation of atomic hydrogen on several types of material, coatings 
and cryogenic layers is presented. Adding a small amount of N2 
gas to the hydrogen gas in the dissociator was found to reduce 
strongly the recombination rate around 35 K. Considerations for a 
cooling system to accommodate the beam in a useful flow mode 
and temperature range for dc atomic beams are presented. The re- 
sults obtained by variation of the geometrical parameters provide 
the criterions for the choice of an optimal configuration of the beam 
production elements. An intensity of | ~10'” atoms s~' and a den- 
sity of 2center doti0'* atoms cm-* have been measured at the 
exit of the atomic beam stage. Using this slow atomic beam (T=35 
K) on the ETH polarized ion source dc intensities of 0.4 mA for 
polarized positive and 16 yA negative ion beams have been ob- 
served. (author). 


28261 (KEK-90-15, pp. 69-80) Intense polarized proton 
source with charge-exchange at Moscow INR. Belov, A.S. (AN 
SSSR, Moscow (USSR). Inst. Yademykh Issledovanij); Yesin, S.K.; 
Kuzik, V.E.; Kubalov, S.A.; Yakushev, V.P. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
900289-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Characteristics of the pulsed polarized proton source are 
presented. Some features of the source and results of its improve- 
ments are discussed. (author). 


28262 (KEK-90-15, pp. 93-100) Present status of BNL po- 
larized sources. Alessi, J.G. (Brookhaven National Lab., Upton, 
NY (USA)); DeVito, B.; Hershcovitch, A.; Kponou, A.; Meitzler, C.R. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Nov 1990. (CONF-900289-: RCNP cyclotron cascade workshop 
on polarized ion sources and gas jets for nuclear physics at an in- 
termediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In 
Proceedings of the international workshop on polarized ion sources 
and polarized gas jets. 393p. Order Number DE91780384. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review is given of the BNL polarized source development oc- 
curring since the 1986 Workshop in Montana, Switzerland. The 
polarized source in operation for the AGS produces ~ 40 yA of H 
vector— with 75 - 80 % polarization. Development of a cold atomic 
beam for a higher intensity source has concentrated on studies of 
spin selection and focusing with both a superconducting solenoid 
and sextupoles. lonization of H° by D- charge exchange using the 
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ring magnetron ionizer seems to be hindered by gas scattering, 
and work is in progress to improve this. (author). 


28263 (KEK-90-15. pp. 101-108) Recent development of 
the University of Washington crossed beams polarized ion 
source. Gossett. C.A. (Washington Univ.. Seattle. WA (USA). 
Dept. of Physics). National Lab. for High Energy Physics. Tsukuba, 
Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cyclotron cas- 
cade workshop on polarized ion sources and gas jets for nuclear 
physics at an intermediate energy. Tsukuba-Shi (Japan), 12-17 Feb 
1990). In Proceedings of the international workshop on polarized 
jon sources and polarized gas jets. 393p: Order Number 
DE91780384. Source: OSTI: NTIS (US Sales Only): INIS. 

A colliding-beams polarized ion source has been in operation for 
nuclear physics experiments at the University of Washington 
tandem-linac facility since late 1987. Thermal beams of polarized 
atomic hydrogen or deuterium are ionized by charge exchange col- 
lisions with a collinear, fast. neutral cesium beam. Negative ions 
are extracted, and the polarization symmetry axis is precessed to 
any desired direction in a crossed-fields spin precessor. The de- 
sign of the cesium beam system differs from previous designs in 
that magnetic deflection and focussing are used. A brief description 
of the source, the recent development and present status of the 
source are presented. (author). 


28264 (KEK-90-15. pp. 109-115) Status of the BNL cold 
atomic beam and its focusing magnets. Hershcovitch, A. 
(Brookhaven National Lab.. Upton, NY (USA)): Kponou, A.; Devito, 
B. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1990. (CONF-900289-: RCNP cyclotron cascade 
workshop on polarized ion sources and gas jets for nuclear physics 
at an intermediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). 
In Proceedings of the international workshop on polarized ion 
sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only): INIS. 

Since the last workshop in Montana, Switzerland, output of the 
BNL cold atomic beam has improved by more than an order of 
magnitude to a flux of over 102° Hdeg/sr/s. Spin selection and fo- 
cusing by three different magnets: a superconducting solenoid 
lens, a long permanent magnet sextupole, and a system consisting 
of two short permanent and electromagnet sextupoles, have been 
tried. Results indicate that the latter scheme is best for our particu- 
lar needs. (author). 


28265 (KEK-90-15, pp. 116-137) Present results on the po- 
larized proton and deuteron source at Saturne (LNS-Saclay). 
Lemaire, J.L. (Laboratoire National Saturne - Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
900289-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An atomic hydrogen and deuterium source has been built on a 
test bench at the Laboratoire National Saturne as a first step of a 
new cold atomic source. Present results on recombination effects 
are presented along with ionizer performance on the operating 
source. (author). 


28266 (KEK-90-15, pp. 138-141) High field Stern Gerlach 
magnets for atomic beam sources. Graw, G. (Muenchen Univ., 
Garching (Germany, F.R.). Sektion Physik); Ross, A.; Schiemenz, 
P. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1990. (CONF-900289-: RCNP cyclotron cascade 
workshop on polarized ion sources and gas jets for nuclear physics 
at an intermediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). 
In Proceedings of the international workshop on polarized ion 
sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. ION SOURCES/polarized 
beams; ION SOURCES/stern-gerlach experiment; ATOMIC 
BEAMS; PROTONS; DEUTERONS; PERMANENT MAGNETS; 
SUPERCONDUCTING MAGNETS; ELECTROMAGNETS; MULTI- 
POLES; BEAM FOCUSING MAGNETS; STORAGE RINGS 





28267 (KEK-90-15, pp. 142-153) Recent developments in 
optically pumped polarized ion sources. York, R.L. (Los Alamos 
National Lab., NM (USA)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cy- 
clotron cascade workshop on polarized ion sources and gas jets for 
nuclear physics at an intermediate energy, Tsukuba-Shi (Japan), 
12-17 Feb 1990). In Proceedings of the international workshop on 
polarized ion sources and polarized gas jets. 142-153p. Order 
Number DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

Four optically pumped polarized ion sources are currently opera- 
tional. A comparison is presented of the designs and operating 
parameters of these sources. Recent development in lasers, diag- 
nostic techniques and source designs are discussed. Future 
possibilities for improvement to the source performances, such as 
polarized alkalis other than Na and spin exchange, are examined. 
Aspects of source performance that require further research are 
also discussed. (author). 


28268 (KEK-90-15, pp. 161-169) Aspects of the continuous 
wave, optically pumped H~ ion source at TRIUMF. Buchmann, 
L. (TRIUMF, Vancouver, BC (Canada)); Levy, C.D.P.; Mcdonald, 
M.; Ruegg, R.; Schmor, P.W. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: 
RCNP cyclotron cascade workshop on polarized ion sources and 
gas jets for nuclear physics at an intermediate energy, Tsukuba-Shi 
(Japan), 12-17 Feb 1990). In Proceedings of the international work- 
shop on polarized ion sources and polarized gas jets. 393p. Order 
Number DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

After reconstruction within a superconducting solenoid, the TRI- 
UMF optically pumped H~ ion source is now operational and has 
provided 5 A of proton beam with 50% polarization extracted from 
the TRIUMF cyclotron. During the development of the source sev- 
eral types of extraction systems for the proton ECR source have 
been explored. Among different kinds of extraction electrodes a 
three-electrode, small hole grid system driven in an accel-accel 
mode has been found to be advantageous in providing stable oper- 
ation with a maximum of beam at a very specific setting. A Na 
polarization above 70% has been achieved for a Na thickness of 
less than 5x10'° atoms/cm. The final polarization is lowered due 
to the presence of a significant unpolarized background beam and 
due to the presence of the proton beam in the optically pumped Na 
vapour. (author). 


28269 (KEK-90-15, pp. 


170-179) The LAMPF optically 
pumped polarized ion source. York, R.L. (Los Alamos National 
Lab., NM (USA)); Van Dyck, ©.B.; Swenson, D.R.; Tupa, D. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 
1990. (CONF-900289-: RCNP cyclotron cascade workshop on 
polarized ion sources and gas jets for nuclear physics at an inter- 


mediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In 
Proceedings of the international workshop on polarized ion sources 
and polarized gas jets. 393p. Order Number DE91780384. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The LAMPF optically pumped polarized ion source is operational 
and the first nuclear experiments used its polarized beam in 
September, 1989. The source design and laser optical pumping 
system are described. Results of studies of ECR extraction optics 
and H~ beam polarizations are presented. Useful diagnostic tech- 
niques for optimizing and monitoring source performance are 
discussed. The present level of performance of the source is 50 
pA with 50% polarization. Some additional improvements to the 
source optics and optical pumping system are discussed. (author). 


28270 (KEK-90-15, pp. 180-186) The laser system of the 
optically pumped ion source at TRIUMF. Levy, C.D.P. (TRIUMF, 
“fancouver, BC (Canada)); Burge, R.; Mouat, M.; Sarkar, S.; 
Schmor, P.W.; Wilkinson, N.; Dehaven, R.; Zelenskii, A.N. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. 
(CONF-900289—: RCNP cyclotron cascade workshop on polarized 
ion sources and gas jets for nuclear physics at an intermediate en- 
ergy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the 
international workshop on polarized ion sources and polarized gas 
jets. 393p. Order Number DE91780384. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The optically pumped ion source at TRIUMF relies on laser 
optical pumping of a sodium vapour charge exchange cell for po- 
larization. The laser system is described. (author). 


28271 (KEK-90-15, pp. 187-195) Recent developments in 
optical pumping for OPPIS at LAMPF. Swenson, D.R. (Los 
Alamos National Lab., NM (USA)); Tupa, D.; Van Dyck, O.B.; 
Rosson, T.J.; York, R.L. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cy- 
clotron cascade workshop on polarized ion sources and gas jets for 
nuclear physics at an intermediate energy, Tsukuba-Shi (Japan), 
12-17 Feb 1990). In Proceedings of the international workshop on 
polarized ion sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

We present the results of progress in optical pumping for the Op- 
tically Pumped Polarized lon Source (OPPIS) at LAMPF. Several 
methods of estimating vapor polarization are discussed, including 
details of several techniques for measuring optical rotation. The po- 
larization of Na vapor pumped with two single frequency ring lasers 
as a function of laser beam size, frequency, and power is 
examined and optimized. Data is presented on the polarization pre- 
serving properties of a spontaneously formed wall coating and 
Dryfilm and their destruction. An electro-optic modulator (EOM) is 
used to increase the spectral coverage of the Na absorption profile 
and hence improve optical pumping efficiency. We assess the ad- 
vantages of using a titanium:sapphire (TiSaf) laser with power 
exceeding 3 W at 770 nm to pump K for a polarized vapor target in 
OPPIS. (author). 


28272 (KEK-90-15, pp. 154-160) Status of the optically 
pumped polarized ion source at INR in Moscow. Zelenskii, A.N. 
(AN SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); 
Kokhanovskii, S.A.; Polushkin, V.G.; Vishnevskii, K.N. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. 
(CONF-900289-: RCNP cyclotron cascade workshop on polarized 
ion sources and gas jets for nuclear physics at an intermediate en- 
ergy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the 
international workshop on polarized ion sources and polarized gas 
jets. 393p. Order Number DE91780384. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The last results of development of a laser source of polarized 
protons and H~ ions are presented. A proton polarization of (65+- 
3%) has been achieved for a charge exchange in a field of 15 KG. 
At present, a pulsed intensity of polarized protons of about 4 mA 
and H- current of about 0.4 mA have been obtained by charge ex- 
change in a sodium cell (1). The pulse duration is about 30 mksec, 
repetition rate - 1 Hz, normalized emittance is not more than 0.1 x 
cmcenter dotmrad. (author). 


28273 (KEK-90-15, pp. 220-231) Density limitation on fo- 
cusing of ground state cold beams. Hershcovitch, A. 
(Brookhaven National Lab., Upton, NY (USA)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
900289-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Based on recent experimental data regarding H®° - H®° scattering 
at low temperatures, limits on achievable H vector® density are 
shown to be substantially lower than what was previously thought. 
Upper density limit due to the requirement that the mean free path 
in the spin selection magnet must exceed the magnet size is an 
order of magnitude lower as a consequence of much larger colli- 
sional cross sections than those previously assumed. Additionally, 
transit time effects set even lower limits on densities that can be 
practically reached with slow beams. (author). 


28274 (KEK-90-15, pp. 240-248) Present status of the 
Michigan-MIT: Ultra-cold polarized hydrogen jet. Roser, T. 
(Michigan Univ., Ann Arbor, MI (USA). Randall Lab. of Physics). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Nov 1990. (CONF-900289-: RCNP cyclotron cascade workshop 
on polarized ion sources and gas jets for nuclear physics at an in- 
termediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In 
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Proceedings of the international workshop on polarized ion sources 
and polarized gas jets. 393p. Order Number DE91780384. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Storage of ultra-cold spin-polarized hydrogen atoms offers 
the possibility of producing a high intensity nuclear polarized 
atomic hydrogen jet. We stored electron spin polarized atomic 
hydrogen at 0.4 K in an open 5 T magnetic storage cell. We ob- 
served directly the extraction of hydrogen atoms from the storage 
cell by flipping their spins using a 140 GHz microwave driven tran- 
sition. Recent tests showed that the operation is greatly improved 
by using a 7.6 T magnetic field and 213 GHz microwave radiation. 
The results are being used to design a high intensity jet of nuclear 
polarized atomic hydrogen to be used as an internal target in the 
400 GeV to 3 TeV UNK accelerator. (author). 


28275 (KEK-90-15, pp. 288-293) Present status of con- 
struction of the polarized heavy ion source at RCNP. Tanaka, 
M. (Kobe Tokiwa Junior Coll. (Japan)); Ohshima, T.; Katori, K.; Fu- 
jiwara, M.; ltahashi, T., Ogata, H.; Kondo, M. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
900289-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We report the present status of construction of the polarized 
heavy ion source at the Research Center for Nuclear Physics 
(RCNP), Osaka University. Production of the polarization is based 
on spin and charge exchange collisions between highly stripped 
heavy ions and polarized sodium atoms. Our first project aims at 
the production of the polarized SHe beam with an intermediate en- 
ergy by a new ring cyclotron being under construction at the 
RCNP. (author). 


28276 (KEK-90-15, pp. 294-301) Results from the polarized 


3He target cell at TRIUMF. Hausser, O. (Simon Fraser Univ., 


Burnaby, BC (Canada)); Chan, C.; Larson, B. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
90028S—: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A high pressure polarized *He external target has been con- 
structed and operated with the polarized proton beam at TRIUMF. 
The target depends on spin exchange between optically pumped 
Rb and °He. Typically 1.4 x 10%’ 3He atoms were 65% polarized. 
Measurements of light absorption in Rb allow the Rb polarization to 
be predicted reliably, and have also shown the existence of a thin 
unpolarized layer of Rb at the surface of the glass wall. (author). 


28277 (KEK-90-15, pp. 302-309) LNA laser for polarized 
3He ion source based on optical pumping. Fujisawa, T. (institute 
of Physical and Chemical Research, Wako, Saitama (Japan)); Mi- 
noh, A.; Taniguchi, Y.; Hatanaka, K. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: 
RCNP cyclotron cascade workshop on polarized ion sources and 
gas jets for nuclear physics at an intermediate energy, Tsukuba-Shi 
(Japan), 12-17 Feb 1990). In Proceedings of the international work- 
shop on polarized ion sources and polarized gas jets. 393p. Order 
Number DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes proposal of a polarized *He ion source 
based on optical pumping for the RIKEN ring cyclotron and devel- 
opment of an 1083 nm LNA laser for pumping. (author). 


28278 (KEK-90-15, pp. 310-320) Investigation of spin- 
exchange processes in the optically polarized ions source. 
Zelenskii, A.N. (AN SSSR, Moscow (USSR). Inst. Yadernykh Issle- 
dovanij); Kokhanovskii, S.A.; Polushkin, V.G.; Vishnevskii, K.N. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Nov 1990. (CONF-900289-: RCNP cyclotron cascade workshop 
on polarized ion sources and gas jets for nuclear physics at an in- 
termediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In 
Proceedings of the international workshop on polarized ion sources 
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and polarized gas jets. 3938p. Order Number DE91780384. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Polarization at spin-exchange collisions of an atomic hydrogen 
beam with optically pumped sodium vapours has been studied in 
the optically pumped polarized ions source. The dependence of 
polarization on beam energy and magnetic field has been mea- 
sured. At a target thickness of 3 center dot 10'* at/em® proton 
polarization achieves 30-35%. (author). 


28279 (KEK—90-15, pp. 321-328) Polarization measurement 
of an atomic hydrogen beam spin-exchanged with optically 
oriented sodium atoms. Ueno, Akira (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)); Mori, Yoshiharu; Takagi, 
Akira; Ikegami, Kiyoshi; Fukumoto, Sadayoshi; Wakuta, Yoshihisa; 
Ogura, Kouichi; Kumabe, Isao; O-ohata, Kiyoshi. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
900289-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The spin-exchange reaction between hydrogen atoms and opti- 
cally oriented sodium atoms was used to produce a polarized 
atomic hydrogen beam. The electron-spin polarization of atomic hy- 
drogen beam, which underwent the spin-exchange reaction with 
the optically oriented sodium atoms, was measured. A beam polar- 
ization of -(8.0+-0.6)% was obtained when the thickness and 
polarization of the sodium target were (5.78+-0.23) x 10'° atoms/ 
cm* and -(39.6+-1.6)%, respectively. The value of the spin- 
exchange cross section in the forward scattering direction, whose 
scattering angle in the laboratory system was less than 1.1deg, 
was obtained from the experimental results as (3.39+-0.34) x 
10-15 cm?. This value is almost seven times larger than the theo- 
retical value calculated from the theoretically estimated Na-H 
potential. (author). 


28280 (KEK-90-15, pp. 329-338) ECR-ionizer for intense 
polarized beams. Schmelzbach, P.A. (Paul Scherrer Inst. (PSI), 
Villigen (Switzerland)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cy- 
clotron cascade workshop on polarized ion sources and gas jets for 
nuclear physics at an intermediate energy, Tsukuba-Shi (Japan), 
12-17 Feb 1990). In Proceedings of the international workshop on 
polarized ion sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

The present status of the ECR ionizer development is presented. 
Results from different laboratories are analysed. With this new 
technique a significant intensity gain has been achieved, but the 
presently observed polarizations are still below expectation. (au- 
thor). 


28281 (KEK-90-15, pp. 339-374) Negative ion formation 
processes: A general review. Alton, G.D. (Oak Ridge National 
Lab., TN (USA)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cyclotron cas- 
cade workshop on polarized ion sources and gas jets for nuclear 
physics at an intermediate energy, Tsukuba-Shi (Japan), 12-17 Feb 
1990). In Proceedings of the international workshop on polarized 
ion sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

The principal negative ion formation processes will be briefly re- 
viewed. Primary emphasis will be placed on the more efficient and 
universal processes of charge transfer and secondary ion formation 
through non-thermodynamic surface ionization. (author) 86 refs. 


28282 (LA-11857-C, pp. 291-299) Some initial results from 
the new SLAC [Stantord Linear Accelerator Center] permeame- 
ter. Cobb, J.K. (Stanford Univ., CA (USA)); Early, R.A. Los Alamos 
National Lab., NM (United States). Jul 1990. (CONF-900163-: 
Conference on computer codes and the linear accelerator commu- 
nity, Los Alamos, NM (United States), 22-25 Jan 1990). In 
Proceedings of the conference on computer codes and the linear 
accelerator community. 531p. Source: NTIS, PC A22/MF A01. 

A new permeameter has been built and is now available for test- 
ing samples of steel and other ferromagnetic materials for their 





magnetic characteristics such as permeability, remnant induction, 
coercive force and saturation induction. The present range of oper- 
ation for the permeameter is from 0.5 Oe to 1250 Oe. Results are 
presented for two samples of low-carbon steel as well as some 
preliminary results for Vanadium Permendur. 


28283 (LA-—11857-C, pp. 387-403) Analysis of electromag- 
netic resonant cavities and waveguides using MSC/EMAS. 
MacNeal, B.E. (MacNeal-Schwendler Corp., Los Angeles, CA 
(USA)); Brauer, J.R.; Larkin, L.A. Los Alamos National Lab., NM 
(United States). Jul 1990. (CONF-900163—: Conference on com- 
puter codes and the linear accelerator community, Los Alamos, 
NM (United States), 22-25 Jan 1990). In Proceedings of the con- 
ference on computer codes and the linear accelerator community. 
531p. Source: NTIS, PC A22/MF A01. 

The general finite element electromagnetic field analysis program 
MSC/EMAS is used to analyze resonant cavities and waveguides 
without spurious mode difficulties. For the most general applica- 
tions, MSC/EMAS solves Maxwell’s equations in their complete 
and general form for three components of the conventional vector 
potential and the time-integrated electric scalar potential. For the 
special case of loss-free cavities with homogeneous dielectrics, 
Maxwell's equations reduce to an eigenvalue problem involving 
only the vector potential. Normally, solutions contain a number of 
nonphysical, spurious modes with nonzero divergence. MSC/EMAS 


eliminates these modes by first representing the solution vector [ A] 
as a sum of modal basis vectors [¢], which are approximate, 
divergence-free solutions to the eigenvalue problem. Basis vectors 
are obtained by solving the eigenvalue problem using standard 
divergence penalty function methods. The original eigenvalue prob- 
lem is then transformed into modal coordinates and re-solved 
without the divergence penalty. Once modal solutions are obtained, 
the direct vector potential solutions are reconstructed as linear 
combinations of the basis vectors. Since the expansion basis is 
divergence-free, the resulting vector potential solutions are free of 
spurious modes. Modal analysis techniques are demonstrated by 
first solving two problems with known solutions: (1) a circular 
waveguide operating at cutoff, and (2) a spherical resonant cavity. 
A third problem, an inhomogeneous dielectric waveguide, is also 
solved to demonstrated more advanced capabilities. MSC/EMAS 
has an extensive eigenvalue analysis capability, including six 
eigenvalue extraction algorithms. 


28284 (LAL-RT—90-09, pp. 5-7) Electron gun for the Fel 
Clio. Chaput, R. (Laboratoire pour |'Utilisation du Rayonnement 
Electromagnetique (LURE), Paris-11 Univ., 91 - Orsay (FR)). Paris- 
11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire. Jun 
1990. (CONF-900603-: EPAC '90: 2nd European particle acceler- 
ator conference ACROPOLIS, Nice (France), 11-16 Jun 1990). In 
Contributions to the 2. EPAC Conference. 16p. Order Number 
DE91797420. Source: OSTI; NTIS (US Sales Only). 

A triode electron gun has been developed and manufactured at 
LURE (Laboratoire pour |'Utilisation du Rayonnement Electromag- 
netique) and LAL (Laboratoire de l’Accelerateur Lineaire) for the 
free electron laser CLIO’ (Collaboration pour un laser a electrons 
libres dans I'infrarouge a Orsay) now under construction: this gun 
involves a grid-cathode assembly manufactured by EIMAC, cur- 
rently used in the SLAC gun family. For the FEL requirements, the 
gun must be able to yield a train of short pulses at accuracy fre- 
quency or a continuous pulse. Driving together the cathode and 
the grid the gun produces a continous beam of 12 us or a pulsed 
beam of very short pulse of 1 ns at 250 MHz, 125 MHz, 62.5 MHz 
or 31.25 MHz. The performances of the gun has been tested on a 
testing bench. A peak current of 1 Amp. for 1 ns width at any fre- 
quencies was achieved at an injection voltage of 90 kV. 


28285 (LAL-RT-90-09, pp. 9-11) A high accuracy pro- 
grammable timing system for the linac of the Clio free 
electron laser. Plouviez, E. (Paris-11 Univ., 91 - Orsay (FR). Lab. 
de |'Accelerateur Lineaire); Eder, C. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l'Accelerateur Lineaire. Jun 1990. (CONF- 
900603—: EPAC '90: 2nd European particle accelerator conference 
ACROPOLIS, Nice (France), 11-16 Jun 1990). In Contributions to 
the 2. EPAC Conference. 16p. Order Number DE91797420. 
Source: OSTI; NTIS (US Sales Only). 
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In order to allow a very good repeatability of the operation of the 
linac of CLIO, a low jitter triggering electronic has been built. This 
electronic is based on the use of programmable preset counters 
synchronised by a clock derived from the pilot of the RF. The cir- 
cuits are implemented on Europe boards and programmed with a 
G 64 bus. A basic circuit synchronised with a 31.25 MHz clock al- 
lows the programmation of triggering signals in a 2 ms range by 
steps of 32 ns with less than 50 ps jitter. For more stringent appli- 
cations an additional circuit synchronized on a 500 MHz clock is 
used. This circuit is built using a 500 MHz varicap phase shifter, a 
HP HDMP 2001 retiming circuit and an Analog Device AD 9500 
programmable delay generator. It allows the generation of 500 ps 
risetime pulses with less than 10 ps jitter and 10 ps repeatability 
with respect with the linac’s beam, inside the same 2 ms range. 


28286 (LAL-RT-90-09. pp. 13-15) LAL (Orsay) RF gun 
project. Travier, C. (Paris-11 Univ., 91 - Orsay (FR). Lab. de 
l’Accelerateur Lineaire); Gao, J. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire. Jun 1990. (CONF- 
900603—: EPAC '90: 2nd European particle accelerator conference 
ACROPOLIS, Nice (France), 11-16 Jun 1990). In Contributions to 
the 2. EPAC Conference. 16p. Order Number DE91797420. 
Source: OSTI; NTIS (US Sales Only). 

A two-cavity RF gun basic design is presented. The electric field 
distribution along the beam axis is chosen to minimize emittance 
growth. Independent phasing of the cavities allows to minimize en- 
ergy spread. Simulations with the codes PARMELA and PRIAM are 
presented. According to this design, a low-level model cavity was 
launched. 


28287 (LA-UR-91-2119) Optically pumped polarized ion 
sources. van Dyck, O.B. Los Alamos National Lab., NM (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9105106— 
24: Conference on the intersections between particle and nuclear 
physics, Tucson, AZ (United States), 23-29 May 1991). Order 
Number DE91016086. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent operating experience and development of the Optically 
Pumped Polarized lon Source (OPPIS) projects at LAMPF and 
other laboratories is reviewed. 11 refs., 4 figs., 1 tab. 


28288 (LA-UR-91-2407) A pulsed lepton source at LAMPF. 
White, D.H. Los Alamos National Lab., NM (United States). [1991]. 


‘5p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract W-7405-ENG-36. (CONF-9105106—23: Conference on the 
intersections between particle and nuclear physics, Tucson, AZ 
(United States), 23-29 May 1991). Order Number DE91016010. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A Pulsed Lepton Source is being considered at the LAMPF facil- 
ity at Los Alamos National Laboratory. The plan for the source is 
described together with a description of the accelerator compo- 
nents and performance as they exist at present. 2 figs. 


28289 (LBL-28115) Multi-beam injector development at 
LBL. Rutkowski, H.L. (Lawrence Berkeley Lab., CA (United 
States)); Faltens, A.; Brodzik, D.A.; Johnson, R.M.; Pike, C.D.; 
Vanecek, D.L.; Humphries, S. Jr.; Meyer, E.A.; Hewett, D.W. 
Lawrence Berkeley Lab., CA (United States). Jun 1990. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (HIFAN-439;CONF-9007111-16: 8. interna- 
tional conference on high-power particle beams, Novosibirsk 
(USSR), 2-5 Jul 1990). Order Number DE91016439. Source: 
OSTI; NTIS; INIS; GPO Dep. 

LBL is developing a multi-beam injector that will be used for 
scaled accelerator experiments related to Heavy lon Fusion. The 
device will produce sixteen 0.5 Amp beams of C+ at 2 MeV en- 
ergy. The carbon arc source has been developed to the point 
where the emittance is within a factor of four of the design target. 
Modellina of the source behavior to find ways to reduce the emit- 
tance is discussed. Source lifetime and reliability is also of 
paramount importance to us and data regarding the lifetime and 
failure modes of different source configurations is discussed. One 
half of the accelerating column has been constructed and tested at 
high voltage. One beam experiments in this half column are under- 
way. The second half of the column is being built and the transition 
2 MV experiments should begin soon. In addition to beam and 
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source performance we also discuss the controls for the injector 
and the electronics associated with the source and current injec- 
tion. 3 refs.. 2 figs. 


28290 (LBL-28887) A 40 mm bore quadrupole magnet for 
the SSC. Taylor. C.E.: Barale. P.: Caspi. S.: Dell'Orco. D.: Fritz, 
D.; Gilbert. W.S.: Lietzke. A.: Peters. C.; Wandesforde. A 
Lawrence Berkeley Lab., CA (United States). Sep 1990. 4p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC03-76SF00098. (SC-MAG-285:CONF-900944-50: 1990 applied 
superconductivity conference. Snowmass. CO (United States). 24- 
28 Sep 1990). Order Number DE91016437. Source: OSTI; NTIS; 
INIS: GPO Dep. 

A 40 mm bore quadrupole magnet design, called “QC”, has been 
made for the SSC with the following parameters: 208 T/m gradient 
at 6500A, 2-layer “cos 2 6” winding arrangement with 30 strand ca- 
ble and one spacer wedge per coil. Structural support is provided 
by self-supporting interlocking collars: two types of symmetrical 
laminations are pre-assembled into collar packs for ease of assem- 
bly. This paper will describe the design of a prototype quadrupole 
magnet for the SSC and preliminary tests results on 1 m models. 7 
refs., 6 figs., 2 tabs. 


28291 (LBL—30811) Measurements of magnetization multi- 
poles in four centimeter quadrupoles for the SSC. Green, M.A.; 
Barale, P.J.; Benjegerdes, R.W.; Gilbert, W.S.; Green, M.I.; Scan- 
lan, R.M.; Sopher, J.; Taylor, C.E. Lawrence Berkeley Lab., CA 
(United States). Jun 1991. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (SC-MAG— 
340;CONF-910635—-10: Cryogenic engineering conference and 
international cryogenic materials conference, Huntsville, AL (United 
States), 11-14 Jun 1991). Order Number DE91016265. Source: 
OSTI; NTIS; GPO Dep. 

Higher multipoles due to magnetization of the superconductor in 
superconducting dipole and quadrupole magnets has been ob- 
served in over twenty years. This report presents measurements of 
the 12 pole and 20 pole multipoles in a model one-meter long four- 
centimeter bore SSC type quadrupole built at the Lawrence 
Berkeley Laboratory (LBL). The measurements were compared 
with calculations of the field structure using magnetization theory. 
Good agreement was observed between the measured multipoles 
and the calculated multipoles. Under conditions equivalent to injec- 
tion into the SSC at an energy of 2 TeV, about 1.0 unit of 12 pole 
was observed and 0.05 units of 20 pole was observed. (One unit 
of field error is a field error of one part in ten thousand). Magneti- 
zation multipole measurements were also done on the first full 
length (5 meter) SSC quadrupole prototype. Measurements of flux 
creep decay were made on three one meter quadrupoles and the 
first five meter long quadrupole. 7 refs., 9 figs. 


28292 (NIKHEF-K-AmPS—91-04) Timing injection kickers. 
Maas, R. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K. Jan 1991. 6p. (In 
Dutch). Order Number DE91640404. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The question has arisen if manipulation of the Closed Orbit with 
the two electrostatic injection kickers may lead to beam losses 
(and thus to a raised radiation level). Since this question is related 
to the way in which both kickers are handled a brief summary is 
given of the injection procedure. (author). 2 figs.; 2 tabs. 


28293 (NIKHEF-K-DIGEL-1990-6) Grid pulser. Jansweijer, 
P.P.M.; Es, J.T. van. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 1990. 
39p. (In Dutch). Order Number DE91640405. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report describes a fast pulse generator. This generator de- 
livers a high-voltage pulse of at most 6000 V with a rise time being 
smaller than 50 nS. this results in a slew rate of more than 120.000 
volts per nS. The pulse generator is used to control the grid of the 
injector of the electron accelerator MEA. The capacity of this grid is 
about 60 pF. In order to charge this capacity up to 6000 volts in 50 
nS a current of 8 ampere is needed. The maximal pulse length is 
50 uS with a repeat frequency of 500 Hz. During this 50 pS the sta- 
bility of the pulse amplitude is better than 0.1%. (author). 20 figs. 


404 ERA Vol. 16, No. 10 


28294 (ORNL’TM-11746) A multifunction ion-irradiation/ 
surface modification ultrahigh vacuum chamber system. Buhl. 
R.A. Oak Ridge National Lab.. TN (United States). Apr 1991. 113p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE91016819. Source: 
OSTI: NTIS: GPO Dep 

A modular ultrahigh vacuum chamber system has been built to 
facilitate experiments at the Triple lon Beam Accelerator Facility at 
the Oak Ridge National Laboratory (ORNL). The system currently 
consists of three chambers, linked by ultrahigh vacuum valves 
through which groups of specimens are transferred via a track-type 
shuttle mechanism. A _ loading/vapor deposition dual purpose 
chamber serves not only as a vacuum interlock for loading and un- 
loading groups of specimens, but also as a dual-electron gun-type 
metal vapor deposition station. The ion-irradiation chamber. located 
adjacent to the loading chamber, is positioned at the intersection of 
beam lines from three Van de Graaff accelerators. An Auger sur- 
face analyzer with an in situ differentially pumped sputter-gun 
assembly is located in the third chamber. The chambers are 
mounted on a frame with “airfloat” pads beneath the feet so that a 
lateral translation permits the beam lines to be connected to other 
chambers in the system. The modular assembly concept in con- 
junction with the lateral mobility and the specimen transfer 
mechanism enhances the ability to accommodate future expansion 
in the system. A Hewlett Packard (HP) Vectra PC connected via an 
IEEE-488 interface to an upgraded HP 3852A controller provides 
data acquisition and control. 1 ref., 14 figs. 


28295 Adaptive contro! for accelerators. Eaton, L.E.; Jachim, 
S.P.; Natter, E.F. To Dept. of Energy. 28 Oct 1988. USA Patent 
patent application 7-263,852. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE91016847. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This invention is related to feedforward control processes and, 
more particularly, to adaptive feedforward processes for controlling 
Particle accelerators. An adaptive feedforward control loop is pro- 
vided to stabilize accelerator beam loading of the radio frequency 
field in an accelerator cavity during successive pulses of the beam 
into the cavity. A digital signal processor enables an adaptive algo- 
rithm to generate a feedforward error correcting signal functionally 
determined by the feedback error obtained by a beam pulse load- 
ing the cavity after the previous correcting signal was applied to 
the cavity. Each cavity feedforward correcting signal is succes- 
sively stored in the digital processor and modified by the feedback 
error resulting from its application to generate the next feedforward 
error correcting signal. A feedforward error correcting signal is gen- 
erated by the digital processor in advance of the beam pulse to 
enable a composite correcting signal and the beam pulse to arrive 
concurrently at the cavity. 5 figs. 


28296 (SAND-91-1220) Numerical simulation of a split cav- 
ity oscillator and rf conversion. Lemke, R.W. Sandia National 
Labs., Albuquerque, NM (United States). Jul 1991. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016501. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have conducted an extensive investigation of the split cavity 
oscillator (SCO) using particle-in-cell simulation. The goal of this 
work is to test and optimize an inverse diode rf convertor for use 
with a cylindrical SCO, while simultaneously determining factors 
that control rf extraction efficiency. We present results from simula- 
tions of several configurations including the SCO with inverse 
diode extractor, the SCO in conjunction with post-acceleration and 
inverse diode extraction, and the SCO, using electron beams with 
a variety of currents, voltages, and radii. 7 refs., 8 figs. 


28297 (SSCL-434) The SSC Collider beam halo scraper 
system. Soundranayagam, R. (Superconducting Super Collider 
Lab., Dalias, TX (USA)); Mokhov, N.; Maslov, M.; Yazynin, |. Su- 
perconduciing Super Collider Lab., Dallas, TX (United States). May 
1991. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-89ER40486. (CONF-910505-342: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (United States), 





6-9 May 1991). Order Number DE91014884. Source: OST!; NTIS; 
INIS; GPO Dep. 

In the SSC Collider, p-p collisions at the interaction points and 
the beam-gas scattering around the ring are expected to produce 
beam halo at a rate of ~2 x 10’ protons per second. Various in- 
stabilities, errors and RF noise can easily raise this number by one 
order of magnitude or even more. Radiation effects due to beam 
loss in the lattice elements and the possible protective measure 
have been analyzed in an earlier report for the following beam halo 
sources: p-p collisions at the interaction points, beam-gas scatter- 
ing, accidental beam loss and interaction of the beam with 
Lamberston magnet. To protect the superconducting magnets in 
the collider lattice, and to minimize the background at the High En- 
ergy Physics detectors, a very efficient scraper system is essential. 
Such a system should be capable of intercepting an high ratio of 
halo particles and absorbing most of their energy with no effort to 
the downstream equipments. Results of preliminary studies of pos- 
sible scraper system are presented in this report. 4 refs., 6 figs. 


28298 (SSCL-450) Design description of the SSC High En- 
ergy Booster. Johnson, D.E. Superconducting Super Collider Lab., 
Dallas, TX (United States). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-89ER40486. 
(CONF-910505-384: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE91015462. Source: OSTI; NTIS; INIS; GPO Dep. 

A description of the design and operation of the High Energy 
Booster is presented. This includes an overview of the general 
geometry of the ring followed by details of the various lattice com- 
ponents. Aspects of the injection, abort. extraction, and resonant 
extraction processes are also presented. The rf system and some 
plans for the operational cycles are also given. 1 ref., 6 figs., 1 tab. 


28299 (SSCL-452) Sliding mode controller of rf cavity tun- 


ing loop. Mestha, L.K. (Superconducting Super Collider Lab., 
Dallas, TX (USA)); Yeung, K.S. Superconducting Super Collider 
Lab., Dallas, TX (United States). May 1991. 4p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC02- 
89ER40486. (CONF-910505-383: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91015461. Source: OSTI; NTIS; INIS; GPO Dep. 

Ferrite tuned cavities must operate under a wide range of accel- 
erating frequencies. The tuning is done by modulating the current 
in the coil surrounding the ferrite. Feedback controllers are used to 
improve the tuning condition by sensing the phase error. The de- 
sign of controllers currently in use is based on classical frequency 
domain techniques. Classical controllers in this application are sen- 
sitive to variations in the tuning system parameters. Also, these 
controllers generally fail to provide correct transient response when 
there is beam in the cavity, since the beam loading changes the 
transfer function of the system. We have designed a robust and 
adaptive controller based on sliding mode techniques for a cavity 
tuning system on the ISIS synchrotron. The techniques are extend- 
able to other systems. 7 refs., 3 figs. 


28300 (SSCL-473) Feed and end cans to _ support 
cryogenic testing of superconducting magnets for the super- 
conducting super collider. Hatfield, D.R.; Reddy, P.; Shu, Q.S.; 
Trekell, R. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jun 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-89ER40486. (CONF-910635— 
6: Cryogenic engineering conference and international cryogenic 
materials conference, Huntsville, AL (United States), 11-14 Jun 
1991). Order Number DE91015284. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Single magnet cold testing will be conducted at the Magnet Test 
Laboratory (MTL) in Waxahachie, Texas. The MTL supports the 
magnet testing program by providing test capacity for production 
and R&D dipoles, quadrupoles and specialty magnets. Principal 
components of the cold test strands are the magnet feed and end 
cans which are closures attached to the open ends of the magnets 
in order to complete the subsystems of the magnet and allow it to 
be operated alone. The subsystems of the magnet include the 
beam pipe, the high field magnet itself with its single-phase flowing 
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helium environment and its current supply, the cryostat 20 K and 
80 K shields, and the cryostat vacuum system. The feed and end 
cans provide interfaces to the subsystems appropriate for the test- 
ing. Thus, they contain feed-throughs for the beam pipe to allow 
the insertion of the magnetic field measuring system with its warm 
bore; they contain high current gas-cooled electrical connections 
for the operation of the coils; they provide cryogenic connections to 
the various parts of the magnet; they provide the insulating vac- 
uum environment for the magnet; they provide connections to the 
instrumentations that is a part of the magnet: and they provide in- 
strumentation to characterize the operating conditions under which 
the testing is performed. Details concerning the present state of 
the design and development of the feed and end cans will be 
given. 2 refs. 


28301 (SSCL-MAN-0012) SHOWTIME.C: A C-language pro- 
gram for data acquisition and display user’s guide. Justice, 
A.D. Ill. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jun 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE91016241. Source: OSTI; NTIS; GPO Dep. 

The program is invoked by entering “SHOWTIME” at the 
command line prompt while in the directory containing SHOW- 
TIME.EXE” and its associated files. The main menu and 
SHOWTIME command prompt will appear, with the foliowing menu 
options: book histogram; bin contents; clear histogram; delete his- 
togram; edit text file; histogram as text data; toggle input mode; list 
booked histogram; toggle log/linear display; menu display; and 
notes to screen; print screen; profile plot; run/resume; record on/ 
off; scatter plot for two channels; statistics for booked histograms; 
view histogram; exit program; and reset data acquisition system. 
The action of each of these menu selections will be described in 
this paper. 


28302 (UCRL-JC—105817) Simulations of a magnetic pulse 
compressor. Boley, C.D. Lawrence Livermore National Lab., CA 
(United States). 14 Jun 1991. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910640—35: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91016552. 
Source: OSTI; NTIS; GPO Dep. 

The 3-stage magnetic pulse compressor MAG 1-D has been 
modeled with a code which calculates the hysteresis behavior of 
magnetic cores placed within a circuit. The voltage waveforms are 
shown to compare favorably with data taken by Barrett. A specula- 
tive modification to MAG 1-D, suggested by the reset behavior of 
the model, is discussed. 4 refs., 12 figs., 1 tab. 


28303 (UCRL-JC—105818) Design criteria for a magnetic 
switch when used to discharge a pulse torming line. Barrett, 
D.M. Lawrence Livermore National Lab., CA (United States). 14 
Jun 1991. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-910640-33: 8. 
IEEE pulsed power conference, San Diego, CA (United States), 
17-19 Jun 1991). Order Number DE91016559. Source: OSTI; 
NTIS; GPO Dep. 

Much has been written concerning the design of magnetic 
switches in Melville line pulse compression networks. In these net- 
works, magnetic switches are used to discharge one capacitor into 
another. Pulse compression is achieved by discharging each 
capacitor at a faster rate than it was charged. The relationship be- 
tween the circuit parameters of the Melville line and the individual 
magnetic switches is fairly well understood. However, magnetic 
switches are sometimes cast in roles which depart from their tradi- 
tional use in a Melville line network. One such application is that of 
a magnetic switch being used to discharge a pulse forming line 
(PFL) into a load. In this paper, the requirements of such an appli- 
cation are discussed. Relationships between the PFL discharge 
parameters (i.e., pulse energy, risetime, and pulsewidth) and the 
magnetic switch parameters are derived. A design example of a 
magnetic switch for use in a PFL discharge application is presented 
and the design trade-offs are also discussed. 5 refs., 4 figs., 1 tab. 
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4304 Storage Rings 
Refer also to citation(s) 28123, 28215, 28266 


28304 (KEK-—90-15, pp. 35-44) Storage cell target for polar- 
ized proton and antiproton rings. Haeberli, W. (Wisconsin Univ., 
Madison, WI! (USA). Dept. of Physics). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
900289-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It has been shown that the density of polarized gas targets can 
be increased by at least two orders of magnitude over that 
achieved with polarized jet targets by injecting the polarized atoms 
into a vessel (’storage cell’), which has suitable openings for pas- 
sage of the charged particle beam and for admittance of the 
atomic beam. this paper describes recent studies at the University 
of Wisconsin and at the Max Planck Institut, Heidelberg in which 
the degree of target polarization was measured by two different 
methods for different wall temperatures and different wall coatings. 
We also describe the progress in preparing the use of a storage 
cell in the Test Storage Ring at Heidelberg. The experiment plans 
to test the spin filter method to polarize the circulating beam in the 
ring by spin-selective attenuation in a polarized internal gas target. 
The aim of this test is to demonstrate feasibility of polarizing the 
antiprotons in LEAR. (author). 


28305 (KEK-—90-15, pp. 45-55} Polarization of atomic beams 
and targets by optical pumping. Anderson, L.W. (Wisconsin 
Univ., Madison, WI! (USA). Dept. of Physics). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
90028S-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The polarization of an alkali atomic beam or an alkali vapor stor- 
age cell by laser optical pumping is discussed. The polarization 
obtainable in an atomic beam is determined by the laser intensity, 
the atom-laser interaction time, and radiation trapping. For a 1 cm 
diameter atomic beam produced by effusion from an oven with 
optical pumping parallel to the atomic beam axis and in a low mag- 
netic field the maximum beam intensity that can be polarized by 
optical pumping is about 8 x 10'® atoms/sec. The polarization that 
can be obtained in a gas storage cell is determined by the laser in- 
tensity, the relaxation time, and radiation trapping. For a 1 cm 
diameter cell with a relaxation time of 10-* sec and in a low mag- 
netic field the maximum density target that can be polarized by 
optical pumping is about 4 x 10'' atoms/em®. A higher density 
polarized target may be possible using spin exchange with an opti- 
cally pumped alkali. (author). 


28306 (KEK-90-15, pp. 196-207) Dense polarized internal 
targets for high intensity electron storage rings. Steffens, E. 
(Max-Planck-Institut fuer kernphysik, Heidelberg (Germany, F.R.)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Nov 1990. (CONF-900289-: RCNP cyclotron cascade workshop 
on polarized ion sources and gas jets for nuclear physics at an in- 
termediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In 
Proceedings of the international workshop on polarized ion sources 
and polarized gas jets. 393p. Order Number DE91780384. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Design considerations and preliminary development of a dense 
internal polarized hydrogen and deuterium target for a DIS experi- 
ment at the HERA electron ring are described. It is based on an 
atomic beam source which supplies a storage cell target. (author). 


28307 (KEK-90-15, pp. 208-219) Polarized gas jet target in 
Novosibirsk. Toporkov, D.K. (AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cyclotron cas- 
cade workshop on polarized ion sources and gas jets for nuclear 
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physics at an intermediate energy, Tsukuba-Shi (Japan), 12-17 Feb 
1990). In Proceedings of the international workshop on polarized 
ion sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI: NTIS (US Sales Only); INIS. 

The source of polarized deuterium atoms using as an internal 
polarized gas-jet target in an electron storage ring is described. 
The results of utilizing a storage cell to increase the density and 
thickness of the target as well as an analysis of the processes de- 
termining the polarization of the target are also given. Additional 
improvements of the atomic source is discussed. (author). 


28308 (KEK-90-15, pp. 232-239) Polarized gas jet target 
development at CERN. Dick, L. (Milan Univ. (Italy)); Kubischta, W. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Nov 1990. (CONF-900289-: RCNP cyclotron cascade workshop 
on polarized ion sources and gas jets for nuclear physics at an in- 
termediate energy, Tsukuba-Shi (Japan), 12-17 Feb 1990). In 
Proceedings of the international workshop on polarized ion sources 
and polarized gas jets. 3983p. Order Number DE91780384. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The construction of a Polarized Atomic Hydrogen Beam Target is 
being prepared at CERN in view of its use in experiments at the 
Spp-barS collider, at LEP or at LHC. We discuss results on atom 
optics and some design aspects. (author). 


28309 (NIKHEF-K-AmPS—91-01) Beam optics of the AmPS 
extraction line. Hoekstra, R. (Nationaal Inst.’ voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 
K).. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K. 15 Jan 1991. 29p. 
Order Number DE91640418. Source: OSTi; NTIS (US Sales Only); 
INIS. 

The design of the Amsterdam Pulse Stretcher includes a feasibil- 
ity study of part of the extraction trajectory. The latter includes 
some proposed curves projected through the hall of the beam 
switch yard. Since extraction is performed in the north line of the 
ring and the connection to the trajectory of the spectrometers is 
planned in a trajectory parallel to the east line of the ring the 
curves contain bending magnets for bending 90 degrees either by 
only two magnets or by making use of ring bending magnets in the 
same way as the ring curves are constructed. The bending through 
90 degrees has optimal imaging properties of a unit cell much the 
same as the curves in the ring. This one-to-one (or one-to-minus- 
one) property is intended to shift the known required beam 
dimensions stream upwards from a defined point in the trajectory 
of the spectrometers to be able to create the dimensions at this 
shifted point by means of a so called beam transformer, placed in 
between the extraction point and this position. This report deals 
with the further developments with respect to the extraction trajec- 
tory. (author). 5 refs.; 9 figs.; 3 tabs. 


28310 (NIKHEF-K-APS—88-01) New layout of the Amster- 
dam Pulse Stretcher: A summary. Maas, R.; Wu, Y. Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie K. Mar 1988. 54p. Order Number 
DE91640419. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes list of machine functions. 

This report gives an overview of the new layout of the Amster- 
dam Pulse Stretcher ring, which may operate in stretcher mode as 
well, and the various beam lines around it. (H.W.). 5 refs.; 24 figs.; 
4 tabs. 


28311 (NIKHEF-K-APS—88-01a) New layout of the Amster- 
dam Pulse Stretcher: Revision a. Maas, R.; Wu, Y. Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie K. Aug 1988. 8p. Order Number 
DE91640420. Source: OSTI; NTIS (US Sales Only); INIS. 

This report gives an overview of the new layout of the Amster- 
dam Pulse Stretcher ring, which may operate in stretcher mode as 
well, and the various beam lines around it. (H.W.). 5 refs.; 5 figs. 


28312 (NIKHEF-K-DIGEL-—1991-1) A LVDT conditioner for 
the beam profile monitors of the AmPS. Es, J.T. van; Trigt, J.H. 
van. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K. 1991. 18p. (In 





Dutch). Order Number DE91641269. Source: 
Sales Only): INIS. 

A LVDT (Linear Variable Differential Transformer) is a transducer 
for localization. Because of its applied materials, its construction 
and the absence of bearings etc. the instrument is suitable to be 
applied in locations where radioactive radiation is present. In order 
to obtain information about the position of the iron core in the 
transducer, a conditioner is needed. In 1977 by Digel a conditioner 
has been developed for the beam profile monitors (moving wire) of 
MEA because the ‘market’ could not meet the requirements then. 
Nowadays the ‘market’ offers i.c.’s which can take over the work of 
the Eurocard developed then. Digel has investigated them in order 
to see if they are applicable for the beam profile monitors of 
AmPS. (author). 5 refs.; 7 figs.; 13 tabs. 


OSTI; NTIS (US 
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Refer also to citation(s) 28038 


28313 (SAND-91-1251) Primary standards laboratory re- 
port 2nd half 1990: Measurement Standards Department. 
Braudaway, D.W. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1991. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91016865. Source: OSTI; NTIS; GPO Dep. 

The Primary Standards Laboratory (PSL) operates a system- 
wide primary standards and calibration program for the US 
Department of Energy, Albuquerque Operations Office (DOE/AL). 
The PSL mission is as follows: to develop and maintain primary 
standards; to calibrate electrical, physical, and radiation reference 
standards for customer laboratories (DOE/AI integrated contrac- 
tors); to conduct technical surveys and audits of these laboratories; 
and to recommend and implement system-wide improvements. 
This report summarizes activities of the PSL for the second half of 
1990 and provides information pertinent to the operation of the 
DOE/AL Standards and Calibration Program. Specific areas cov- 
ered include development projects, improvement projects, 
calibration and special measurements, surveys and audits, and sig- 
nificant events. Activities in these areas have been at a lower than 
normal level because of response to increased Environment, 
Safety, and Health (ES&H) concerns and preparation for a Tiger 
Team visit. Appendices include certifications and reports, commer- 
cial calibration laboratories, PSL memoranda, and National Institute 
of Standards and Technology ((NIST}-formerly the National Bureau 
of Standards (NBS)) test numbers. 
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Refer also to citation(s) 25689, 25847, 26128, 26155, 26162, 
26170, 26172, 27068, 27609, 27799, 27835, 28037, 28160, 28281, 
28619, 28853, 28925, 28926, 28931, 28937, 29044, 29071, 29087, 
29149, 29159, 29204, 29367 


28314 (AECL-9555) Guide for selection of dosimetry sys- 
tem tor electron processing. Mehta, K. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. 1988. 42p. Order Number DE91642633. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Correct applications of radiation processing depend on accurate 
measurements of absorbed radiation dose. Radiation dosimetry 
plays several important roles in radiation processing. In particular, 
there are three stages for any radiation process during which 
dosimetry is a key to success: basic laboratory research, commis- 
sioning of the process and quality control. Radiation dosimeters 
may be divided into various classes depending upon their areas of 
applications and their relative quality: primary standard dosimeter, 
reference standard dosimeter, transfer standard dosimeter and rou- 
tine in-house dosimeter. Several commercially available dosimeters 
are described under each class, and their advantages and limita- 
tions are discussed. Finally, recommendations are made as to 
which dosimeter is most suitable for each of the three stages of 
electron-beam processing. 124 refs. 
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28315 (AECL—9684)} MARS - a multidetector array for reac- 
tion studies. Ball. G.C. (and others): Davies. W.G.: Forster. J.S 
Atomic Energy of Canada Ltd., Chalk River. ON (Canada). Chalk 
River Nuclear Labs. Mar 1988. 157p. Order Number DE91642648. 
Source: OSTI; NTIS (US Sales Only): INIS 

The proposal for MARS. a Multidetector Array for Reaction Stud- 
ies is presented. MARS consists of a large. high-vacuum vessel 
enclosing an array of 128 scintillation detectors for use in studies 
of heavy-ion collisions at TASCC. The instrument will be funded 
and owned jointly by AECL and NSERC. 


28316 (AECL-9723) A discriminating bubbler system for 
HTO and HT measurement. Wood, M.J.; McElroy, R.G.C. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.; Canadian Fusion Fuels Technology Project, Toronto, 
ON (Canada). May 1988. 16p. Order Number DE91642654. 
Source: OSTI; NTIS (US Sales Only): INIS. 

A simple discriminating bubbler system was built and tested. The 
system consisted of a pair of bubbiers to trap HTO, a reactor for 
oxidizing the HT, a second set of bubblers to collect the newly oxi- 
dized HT, a pump and flow meter. The reactor uses a proprietary 
catalyst based on CRNL wetproof catalyst technology. The sampler 
is appropriate for use as a stack sampler. Its use for area monitor- 
ing at low tritium levels is less satisfactory due to water holdup in 
the catalyst bed. 


28317 (ANL/CP-72870) A simple sagittal tocusing crystal 
which utilizes a bimetalli strip. Knapp, G.S.; Ramanathan, M.; 
Nian, H.L.; Macrander, A.T.; Mills, D.M. Argonne National Lab., IL 
(United States). Jul 1991. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910730—-7: 4. international conference on synchrotron radiation 
instrumentation, Manchester (United Kingdom), 15-19 Jul 1991). 
Order Number DE91017324. Source: OSTI; NTIS; GPO Dep. 

A sagittal focusing monochromator which utilizes a bimetallic 
Strip as its active focusing member has been designed and has un- 
dergone preliminary testing. The crystal bender is very easy to use 
as only setting the temperature of the bimetallic strip is necessary 
to adjust the focus. The mechanism utilizes bending rods mounted 
on live centers which prevent twisting of the crystal. A finite ele- 
ment analysis has been done on a new ribbed crystal which, based 
on the analysis, should have very small aberrations. 6 refs., 4 figs. 


28318 (ANL-HEP-CP-91-48) Development of a custom 
monolithic device for data acquisition from a scintillating 
calorimeter at the superconducting super collider. Ekenberg, 
T.; Dawson, J.W.; Talaga, R.L.; Stevens, A.E.; Haberichter, W.N. 
Argonne National Lab., IL (United States). High Energy Physics 
Div. [1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-910340-46: 3. 
annual international industrial symposium on the super collider 
(IISSC), Atlanta, GA (United States), 13-15 Mar 1991). Order Num- 
ber DE91015545. Source: OSTI; NTIS; INIS; GPO Dep. 

A clock-driven continuous sequential write/random read data ac- 
quisition architecture for a scintillating calorimeter at the SSC is 
presented. Simplicity of design and operation as well as potentially 
dead time-less operation are the motivations of this effort. The ar- 
chitecture minimizes the number of fast control signals, thereby 
reducing pickup from digital control lines by sensitive analog cir- 
cuits in the front-end device. This architecture also reduces the 
logic necessary on the front-end device improving reliability and 
easing design and operation. Operation and design of the front-end 
device are discussed. 3 refs., 7 figs. 


28319 (BONN-IR-91-02) Reconstruction of local track ele- 
ments in the forward drift chambers of the ZEUS detector. 
Haun, D. Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. 
(Germany). Mathematisch-Naturwissenschaftliche Fakultaet. Apr 
1990. 78p. (in German). Order Number DE91514887. Source: 
OSTI; NTIS (US Sales Only); INIS 

A fast program for recognition of local track elements of charged 
particles within the forward/rear tracking devices (FTD/RTD) of 
ZEUS was developed on simulated data. It produces local and pla- 
nar track elements in the different layers of the FTD/RDT-modules. 
The program is insensitiv to missing digitalizations. The efficiency 
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for local track element finding and the accuracy of the recon- 
structed local track elements are discussed. (orig.} 


28320 (BONN-IR-91-03) Track recognition in the central 
drift chamber of the SAPHIR detector at ELSA and first recon- 
struction of real tracks. Korn. P. Bonn Univ. (Germany) 
Physikalisches Inst.: Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Feb 1991. 66p. (In German). 
Order Number DE91514888. Source: OSTI; NTIS (US Sales Only): 
INIS 

The FORTRAN program for pattern recognition in the central drift 
chamber of SAPHIR has been modified in order to find tracks with 
more than one missing wire signal and has been optimized in re- 
solving the left/right ambiguities. The second part of this report 
deals with the reconstruction of some real tracks (1 -> ete), 
which were measured with SAPHIR. The efficiency of the central 
drift chamber and the space-to-drift time-relation are discussed. 
(orig.). 


28321 (BONN-IR-91-17) Construction and test of the pro- 
portional wire chambers for TOPAS Il. Burgwinkel. R. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Apr 1991. 48p. (in 
German). Order Number DE91515914. Source: OST!; NTIS (US 
Sales Only); INIS. 

For the SAPHIR-detector the new high-resolution tagging-system 
TOPAS Il is under construction. The essentials for this high- 
resolution are two multiwire proportional chambers. One of these 
chambers is finished and was successfully tested together with its 
read-out electronics. (orig.). 


28322 (BONN-IR-91-18) Studies on the construction of a 
vertex detector of scintillation fibers and a multi-channel pho- 
tomultiplier XP 4702. Pfeiffer, G. Bonn Univ. (Germany). 
Physikalisches Inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Apr 1991. 64p. (in German). 
Order Number DE91515921. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the last years recent attempts have been made in the devel- 
opment of scintillating fibers and multichannel photomultiplier 
tubes. A combination of these two components therefore becomes 
attractive in building a position sensitive detector. For this purpose 
some investigations were made to prove the capability of such a 
combination. It has been shown, that both components would be 
well suited for building a position sensitive detector. (orig.). 


28323 (BONN-IR-91-20) Construction and test of detection 
systems for electron yield measurements in the X-ray absorp- 
tion spectroscopy. Huwer, W. Bonn Univ. (Germany). 
Physikalisches Inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Apr 1991. 58p. (In German). 
Order Number DE91515919. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Two different types of total eiectron-yield detectors for use in X- 
ray absorption spectroscopy (XAS) were built and tested at the 
Bonn 2.5 GeV Synchrotron beamline SYLI 2. The inelastically scat- 
tered Auger- and photo-electrons emitted by an irradiated sample 
were either counted directly with a channel electron multiplier 
(CEM) or converted into a bunch of low energy electrons by pas- 
sage through a Helium-atmosphere, which were then collected by 
using a biased electrode. The electron detection with a CEM was 
realized in a pulse-counting mode as well as in an analog mode, 
where the range of linear response is enhanced by at least two or- 
ders of magnitudes with respect to the pulse-counting mode. It 
could be shown that the Helium-flow detector is well suited for XAS 
measurements in the energy range E>2 keV, whereas CEM's can 
also be used at energies E<2 keV. (orig.). 


28324 (CFFTP-G-88047) HTO/HT discriminating samplers 
constructed for the trench experiment on the environmental 
behaviour of HT. Ogram, G.L. (Ontario Hydro, Toronto, ON 
(Canada). Research Center). Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Dec 1988. 27p. Order Number 
DE91642655. Source: OSTI; NTIS (US Sales Only); INIS. 

The French Experiment on Environmental Tritium Behaviour was 
a field experiment carried out to determine the rate of formation of 
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atmospheric HTO from a release of HT to the natural environment 
The Canadian Fusion Fuels Technology Project and Ontario Hydro 
contributed to the project by supplying HTO/HT-discriminating. at- 
mospheric tritium samplers. Each sampler consisted of a 
molecular-sieve trap to capture HTO followed by a Pd-impregnated 
molecular-sieve trap to oxidise and collect HT from the same air 
stream. This method was selected as it provided high sensitivity 
over short sampling periods and was convenient for field use. 
Laboratory tests indicated that this system measured HT concen- 
trations reliably, but only achieved limited discrimination between 
HT and HTO at HTO/HT concentration ratios below 10- to 107°. 
Small cold traps were therefore operated during the French experi- 
ment in addition to the molecular-sieve samplers exhibited much 
improved discrimination in the field (approaching 10*), possibly due 
to higher sampling flow rates than used in the laboratory. These 
results demonstrate that care should be taken in using 
desiccant-based. HTO/HT-discriminating samplers when the HT 
concentration is much higher than HTO concentration, and suggest 
the need to systematically characterize and perhaps improve the 
performance of discriminating samplers at low HTO/HT ratios. 


28325 (CONF-900626-3) EMPACT: A detector for high-p; 
physics at the SSC. Womersley, J. The EMPACT collaboration. 
Florida State Univ., Tallahassee, FL (United States). [1990]. 11p. 
Sponsored by USDOE, Washington. DC (United States); National 
Science Foundation, Washington, DC (United States); New York 
State Government, Albany, NY (United States); State Univ. of New 
York, Albany, NY (United States) DOE Contract FGO05- 
87ER40319. From 2. international conference on advanced 
technology and particle physics; Como (Italy); 11-15 Jun 1990. Or- 
der Number DE91015705. Source: OSTI: NTIS; INIS; GPO Dep. 

EMPACT is a high-transverse-momentum physics detector for 
the SSC. It aims for a precise measurement of electrons, muons, 
jets, and missing transverse energy using a superior calorimeter 
surrounded by air-core toroidal magnets forming a precision muon 
spectrometer. The baseline design of EMPACT is described. 5 
refs., 11 figs. 


28326 (CONF-9$10993—8) Portable subcriticality measure- 
meni system with calculational validation capability. Pare, 
V.K.; Blakeman, E.D.; Mihalezo, J.T.; Ricker, C.W.; Valentine, T.E. 
Oak Ridge National Lab., TN (United States). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International conference on nuclear criti- 
cality (ICNC) safety; Oxford (United Kingdom); 9-13 Sep 1991. 
Order Nurnber DE91015614. Source: OSTI; NTIS; GPO Dep. 

A portable subcriticality measurement system employing the 
252Cf-source-driven noise analysis method with calculational valida- 
tion capability has been assembled. A Sun workstation is used to 
control a special-purpose Fourier processor operating at 264 
Mflops for determination of the relevant auto and cross power 
spectral densities for fissile system varying from subcritical, unmod- 
erated metal to well-thermalized sulutions. The workstation also 
contains an analog version of the KENO Va Monte Carlo code with 
appropriate cross sections for direct calculation of the experimen- 
tally measured spectral densities and calculation of the neutron 
multiplication factor for comparison with that obtained from mea- 
surements. Further work on custom design could lead to a 
Suitcase-size portable system. 5 refs., 2 figs. 


28327 (CONF-911087—1) Effective ionization coefficients, 
electron drift velocities, and limiting breakdown fields tor gas 
mixtures of pcssible interest to particle detectors. Datskos, 
P.G. (Tennessee Univ., Knoxville, TN (United States). Dept. of 
Physics); Christophorou, L.G.; Carter, J.G. Oak Ridge National 
Lab., TN (United States). [1991]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From. 
Electrical insulation and dielectric phenomena _ conference; 
Knoxville, TN (United States); 20-24 Oct 1991. Order Number 
DE91015921. Source: OSTI; NTIS; INIS; GPO Dep. 

We have measured the gas-density, N, normalized effective ion- 
ization coefficient, a/N, and the electron drift velocity, w, as a 
function of the density-reduced electric field, E/N, and obtained the 
limiting, (E/N)j\im, value of E/N for the unitary gases Ar, CO:, and 
CFy4, the binary gas mixtures CO2:Ar (20: 80), CO2:CH, (20:80), 
and CF,:Ar (20:80), and the ternary gas mixtures CO,:CF,:Ar 





(10:10:80) and H2O: CF,4:Ar (2:18:80). Addition of the strongly 
electron therrnalizing gas COz or H20 to the binary mixture CF4:Ar 
(1)"cools” the mixture (i.e., lowers the electron energies), (2) has 
only a small effect on the magnitude of w(E/N) in the E/N range 
employed in the particle detectors, and (3) increases a/N for E/N > 
50 x 10-17 V cm?. The increase in a/N, even though the electron 
energies are lower in the ternary mixture, is due to the Penning 
ionization of CO2(or H2O) in collisions with excited Ar” atoms. The 
ternary mixtures — being fast, cool, and efficient — have potential 
for advanced gas-filled particle detectors such as those for the 
SCC muon chambers. 17 refs., 8 figs., 1 tab. 


28328 (CONF-9104249-2) Absorbing CAD system geome- 
tries into GEANT. Womersley, J. (Florida State Univ., Tallahassee, 
FL (United States). Supercomputer Computations Research Inst.); 
Dragovitsch, P.; Youssef, S.; Dunn, W.L.; Simpkins, J.D.; Yacout, 
A.M. Florida State Univ., Tallahassee, FL (United States). Super- 
computer Computations Research Inst. [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
87ER40319. From Workshop on detector and event simulation in 
high energy physics; Amsterdam (Netherlands); 8-12 Apr 1991. Or- 
der Number DE91015707. Source: OSTI; NTIS; INIS; GPO Dep. 

The simulation community has for many years discussed the 
possibility of direct conversion of geometrical detector models from 
computer- aided design and engineering systems (CAD systems) 
to the simulation packages (which we shall assume means 
GEANT). This would allow fast and simultaneous optimization of 
the physics performance and structural integrity of detector de- 
signs. The benefit that this would offer is the avoidance of such 
problems as the late discovery of the rather thick cryostats in the 
D-Zero detector. Recent progress in the absorption of CAD geome- 
tries into GEANT models is reviewed, including descriptions of the 
additions to the I-DEAS solid modeller package developed for the 
EMPACT SSC proposal, the COGENT CAD-to-GEANT interpreter 
developed by Quantum Research Services, and the OCTAGON 
package for representing arbitrary shapes in GEANT. Likely future 
directions of development are described. 2 refs., 7 figs. 


28329 (CTA-IEAV-NT-007/90) Calibration of alpha surface 
contamination monitor. Freitas, |.S.M. de; Goncalez, O.L. Centro 
Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados. 1990. 33p. (in Portuguese). 
Order Number DE91642656. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this work, the results, as well as the methodology, of the cali- 
bration of an alpha surface contamination mcnitor are presented. 
The calibration factors are obtained by least-squares fitting with ef- 
fective variance. (author). 


28330 (CTA-IEAV-NT—008/90) Application of effective vari- 
ance method for contamination monitor calibration. Goncalez, 
O.L.; Freitas, |.S.M. de. Centro Tecnico Aeroespacial (CTA-IEAv), 
Sao Jose dos Campos, SP (Brazil). Inst. de Estudos Avancados. 
1990. 28p. (in Portuguese). Order Number DE91642657. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this report, the calibration of a thin window Geiger-Muller type 
monitor for alpha superficial contamination is presented. The cali- 
bration curve is obtained by the method of the least-squares fitting 
with effective variance. The method and the approach for the cal- 
culation are briefly discussed. (author). 


28331 (DOE/ER-0484P, pp. 86-87) Difterential atmospheric 
tritium sampler: Portable, efficient, and reliable. USDOE Office 
of Energy Research, Washington, DC (United States). Jan 1991. In 
Technology '90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

The Differential Atmospheric Tritium Sampler (DATS) developed 
at the Princeton Plasma Physics Laboratory (PPPL) samples air for 
tritium in either its molecular form (HT) or as water vapor (HTO). 
The DATS can be used on a continuous duty cycle or an interim 
basis. It is sensitive enough for environmental sampling and can 
also be used for stack sampling or health physics purposes. By op- 
erating on either alternating or direct current and by using various 
trap materials, DATS may be left unattended for up to a few weeks 
at a remote site. During operation, air is passed through a series of 
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three traps to remove moisture and any HTO. HTO is removed in 
the first trap. A palladium catalyst combusts any hydrogen or HT 
present and deposits it in the third trap, which may be a molecular 
sieve or a water trap. The second trap consists of a molecular 
sieve and is placed between the first and third traps to prevent 
cross-over and to ensure high differentiation between HT and HTO. 
The sampler, which typically runs at 0.1 liters per minute, will sam- 
ple 1 cubic meter of air in a week, with a sensitivity of better than 
10 picocuries. The efficiency of the sampler is 100% for HTO and 
from 60 to 90% for HT. A nonexplosive carrier gas is used for op- 
eration and as a calibration of the HT section of the sampler. A 
unique application of the catalyst allows the DATS to be portable, 
to have a high sensitivity for differential tritium detection, and to be 
reliable. The DATS can yield frequent results and still be sensitive 
enough for health physics purposes. 


28332 (DOE/ER/03130—-271) Offline analysis of Direct 
Mount test results: Draft. Alyea, E.D. (indiana Univ., Blooming- 
ton, IN (United States)); DeSilva, A.; Rossi, D.; Widgoff, M.; 
Galeotti, P.; Giusti, P.; von Goeler, E.; Moromisato, J.; Hafen, E.; 
Haridas, P.; Lainis, T.; McManus, K.; Pless, |.; Pu, M.; Tang, J. 
Brown Univ., Providence, RI (United States). Dept. of Physics. 8 
Oct 1990. 111p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76ER03130. Order Number 
DE91016209. Source: OSTI; NTIS; INIS; GPO Dep. 

The tracking chamber design for the Direct Mount support sys- 
tem is discussed in this paper. It is called the Direct Mount design 
because the chambers are glued directly to the tank. This report 
continues the testing and study of the first Direct Mount prototype. 
The reader should keep in mind that our prototype assembly tests 
were done with materials on hand — a mixture of tested and 
untested tubes, and a spacer constructed by gluing empty sleeves 
together, for a total of about 6 cm. 


28333 (EML-534) The Programmable Clever Counter, TL- 
16. Polito, M.D. USDOE Environmental Measurements Lab., New 
York, NY (United States). Apr 1991. 31p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91016495. 
Source: OSTI; NTIS; GPO Dep. 

A five-channel programmable counter, constructed in a 2-wide 
nuclear instrument module is described. This counter is versatile in 
performance, and is implemented with a minimum of hardware 
through the use of an on-board computer and a very large scale 
integrated counting circuit. The instrument is able to simultaneously 
count pulses at rates up to 7 Mhz from five different sources for a 
period of time specified by the user. It stores data internally and 
can be used as a stand-alone counter or can be connected to a 
computer, modem, or printer through a standard RS-232 serial 
communications port. Detailed operating instructions, wiring dia- 
grams, specifications, and a listing of its operating program are 
included in this report. 3 figs. 


28334 (EML-536) intercomparison and intercalibration of 
active and passive radon detectors in North America. George, 
A.C. USDOE Environmental Measurements Lab., New York, NY 
(United States). Apr 1991. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE91016496. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The state of the art of the most commonly used instrumentation 
for radon measurements was evaluated at an intercomparison exer- 
cise held at the Environmental Measurements Laboratory, between 
April 24, and May 10, 1990. More than 50 sets of active and pas- 
sive devices were submitted for evaluation by 30 laboratories from 
private firms, local, state and federal agencies and universities. 
There were basically five different types of detectors representing 
the majority of instruments used to assess the indoor airborne con- 
centration of radon. After exposure, the devices were returned to 
the participating laboratories for analysis. The results reported to 
EML indicate that the overall performance was good with the ma- 
jority of the participating laboratories reporting mean results within 
10% of the EML reference values. In general, the majority of radon 
measuring devices gave slightly lower readings than the reference 
values. The individual measurements made with activated carbon 
collectors of both the open face and diffusion barrier type and the 
electret/ionization chambers showed the best precision and accu- 
racy. The nuclear track detectors showed mixed results, exhiditing 
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the largest measurement errors. This suggests that there are prob- 
lems with sensitivity and with quality control procedures that must 
be addressed to improve their performance. 7 refs., 1 fig., 2 tabs. 


28335 (EUR-12731) intercomparison of environmental 
gamma dose rate meters. A comprehensive study of calibra- 
tion methods and field measurements. Part Il 1987 to 1989 
experiments. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. 77p. Contracts Nos 86-E1 020 A and 
B. Source: OSTI; NTIS (US Sales Only). 

The measurement of ambient radiation in the neighbourhood of a 
nuclear installation is essential to demonstrate that members of the 
public are not exposed to unacceptable levels of radiation arising 
from the operation of the installation. In the light of the results of 
two studies conducted in 1984 and 1985 (report EUR 11665 EN), 
the Commission decided to continue investigations in the field of 
environmental gamma dose rate meters and particularly to extend 
the work to exposures above normal environmental levels. This re- 
port describing the results of the studies carried out between 1987 
and 1989, leads to a number of conclusions of significance to those 
involved in the measurement of environmental gamma radiations. 


28336 (EUR-12890, pp. 43-51) Remote gamma-ray map- 
ping: Aladin nuclear installation remote activity location 
device. Simonet, G. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (FR). Inst. de Recherche Technologique et de 
Developpement Industriel (IRDI)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-891197-: 
Topical meeting on non-destructive assay of radioactive waste, 
Cadarache (France), 20-22 Nov 1989). In Non-Destructive assay of 
Radioactive Waste. 327p. Order Number DE91502425. Source: 
OSTI; NTIS (US Sales Only). 

A localization technique of radioactive sources has been devel- 
oped at DERPE CEN/Saciay. It is based on photographic camera 
principle. It essentially comprises a radiation proof black-box, with 
an aperture and the view capture placed opposite. (1) In the first 
static version, a conventional photographic-type emulsion pho- 
tographs the area while a second radiation sensitive emulsion 
gives a more or less contrasted and spread spot corresponding to 
each source. (2) In the second version, the landscape is identified 
in real time by a video camera. A light-transparent scintillator 
screen converts gamma-rays to light, visible by the camera. In both 
cases, the gamma transparent obturator is open only during the 
picture shot. The superimposition of the acquisitions, made in 
Strictly identical geometric conditions, let immediately know the lo- 
cation of each source of radiation in the observed area. Picture 
processing is digitally performed in order to facilitate the presenta- 
tion and to improve the accuracy of the dosimetry, taking into 
account physical data and calibration parameters. 


28337 (FNAL/C—91/170) ASIC design at Fermilab. Yarema, 
R. Fermi National Accelerator Lab., Batavia, IL (United States). Jun 
1991. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9105187-2: 
LeCroy conference on electronics for future colliders, Chestnut 
Ridge, NY (United States), 22 May 1991). Order Number 
DE91016468. Source: OSTI; NTIS; INIS; GPO Dep. 

In the past few years, ASIC (Application Specific Integrated Cir- 
cuit) design has become important at Fermilab. The purpose of this 
paper is to present an overview of the in-house ASIC design activ- 
ity which has taken place. This design effort has added much value 
to the high energy physics program and physics capability at Fer- 
milab. The two approaches to ASIC development being pursued at 
Fermilab are examined by looking at some of the types of projects 
where ASICs are being used or contemplated. To help estimate the 
cost of future designs, a cost comparison is given to show the rela- 
tive development and production expenses for these two ASIC 
approaches. 5 refs., 14 figs., 7 tabs. 


28338 


(FSU-HEP-051290) The performance and physics 
potential of the D-Zero detector operating at the SSC. Guryn, 
W. (Brookhaven National Lab., Upton, NY (USA)); Graf, N.; Mur- 
phy, T.; Womersley, J.; Ohnemus, J.; Fortner, M.; Hedin, D. 
Florida State Univ., Tallahassee, FL (United States). High Energy 
Physics Lab. Dec 1990. 34p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FG05-87ER40319. (CONF- 
9006267-31: 1990 DPF summer study on high energy physics, 
Snowmass, CO (United States), 25 Jun - 13 jul 1990). Order Num- 
ber DE91015702. Source: OSTI; NTIS; INIS: GPO Dep. 

This report considers the performance of the D-Zero detector op- 
erating at the SSC. It assumes that D-Zero has been upgraded to 
operate efficiently at \/s = 1.8 TeV and L 10°*cm~*sec—" and that 
the detector is then moved essentially as is to the SSC. The 
physics capabilities of such a detector are outlined assuming an in- 
tegrated luminosity of 1 fo~—'. Finally, an assembly scenario is 
discussed. This report will not directly address the desirability of 
moving D-Zero to the SSC. It is clear that a detector with the pa- 
rameters of D-Zero would be adequate for a good amount of 
physics at the SSC; nonetheless the new detectors now being pro- 
posed would have significantly greater capabilities. Thus a decision 
to move D-Zero to the SSC would need to be based on the Fermi- 
lab and SSC accelerator schedules, the construction schedules of 
the new SSC major detectors, the availability of an SSC interaction 
region for D-Zero, the cost of the move, whether adequate person- 
nel sources exist, and other such factors which are presently 
beyond our ability to address. 12 refs., 16 figs., 6 tabs. 


28339 (IHEP-OEF-90-70) On the structure of calorimeters 
for the 47-geometry detector at the UNK collider. Kiryunin, A.E.; 
Moiseev, A.M. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 6p. (IFVE-OEF—-90-70.). Order Number DE91640639. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitter to the Proceed. of the 5 Intern. Conf. on Instrum. for 
Colliding Beam Physica. Novosibirsk, March 15-21, 1990. 

The problems of optimizing the calorimeter structure for the 47- 
geometry detector at the UNK pp-collider with ,/s=6 TeV are 
considered. The dependences of the E;™® resolution and the 
resolution of the t-quark invariant mass reconstructed from the t- 
>baqq-bar decay on the calorimeter performance are studied with 
the events simulated by the ISAJET program. It is shown that at 
the energy ,/s=6 TeV the detector may have a precise central 
calorimeter with the coverage —eta—<2 and a coarser calorimeter 
up to —eta—=4. 6 refs.; 4 figs. 


28340 (IHEP-OEF-90-89) Rich detector using e wire cham- 
ber operating in self-quenching streamer mode. Buzulutskov, 
A.F.; Glebov, V.Yu.; Korneev, Yu.P.;  Turchanovich, L.K.; 
Vasil’chenko, V.G. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij, 1990. 10p. (IFVE-OEF-90-89.). Order Number 
DE91640640. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to NIM. 

A RiCH-detector using of a two-coordinate photosensitive wire 
chamber, operating in the self-quenching streamer mode, has been 
tested. The photon coordinates are measured by the drift-time and 
charge-division methods. A left-right ambiguity is resolved using 
the double anode wires. 8 refs.; 20 figs. 


28341 (IHEP-OEF—-90-96) High-resolution tracking detector 
bases on capillaries with liquid scintillator. Denisov, A.G. (and 
others); Golovkin, S.V.; Gorin, A.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 16p. (IFVE-OEF-90-96.). Order 
Number DE91640641. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to NIM. 

A tracking detector with a capillary bundle filled with a liquid 
scintillator exposed to the 40 GeV 7~ beam is investigated. The 
signals are amplified using a controlled system of electron-optical 
converters; charge-coupled devices are used for data readout. The 
obtained number of hits per unit track length no ~ 13 mm—' with 
hit center spread o ~ 43 ,m. The track localization precision 6 ~ 
7 pm. The two-track resolution is 100 um. 22 refs.; 7 figs.; 1 tab. 


28342 (IHEP-OEF—90-99) On possibility to make a new 
type of calorimeter: radiation resistant and fast. Derevshchikov, 
A.A.; Khodyrev, V.Yu.; Kryshkin, V.I.; Rakhmatov, V.E.; Ronzhin, 
A.|. Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 5p. 
(IFVE-OEF-90-99.). Order Number DE91640542. Source: OSTI; 
NTIS {US Sales Only); INIS. 





It is proposed to use electron multipliers, which directly detect 
low energy shower particles as an active element in sandwich 
calorimeters. The approach pffers fast and radiation resistant 
calorimetry. Test of the method is presented with the use of a mi- 
crochannel plate. 4 refs.; 4 figs. 


28343 (IHEP-OEF-90-115) On the ionization scintillation 
calorimeter based on KMgF, crystal. Buzulutskov, A.F. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 4p. (IFVE- 
OEF-90-115.}. Order Number DE91640638. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The development of the ionization scintillation calorimeter, using 
KMgF; crystals and high efficiency photocathodes, is proposed. 
Some characteristics of such calorimeter are compared with those 
of the high pressure gas one. 6 refs.; 2 figs.; 2 tabs. 


28344 (IHEP-OEF-OEA-90-57) Detector for the positron- 
emission tomographer. Konoplyannikov, A.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij); Krivandina, E.A.; Kosma- 
tov, S.L. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 7p. (IFVE-OEF-OEA-90-57.). Order Number DE91640650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to PTE and NIM. 

The -+-detector has been tested with two HPM-30/Il and a series 
of heavy crystals (BGO, GSO and CeF3). The results of tests are 
presented. The best spatial resolution of 2.3 mm and 3 mm has 
been obtained with GSO and CeF, crystals, respectively. Possibili- 
ties of using the drift time measurement technique fer the location 
of yquanta conversions are considered. 13 refs.; 3 figs.; 1 tab. 


28345 (IHEP-OEF-ORI-90-154) On studying of characteris- 
tics of some materials for electromagnetic calorimeters. 
Britvich, G.l. (AN SSSR, Moscow (USSR). Inst. Kristallografii); 
Peresypkin, A.I.; Vasil’chenko, V.G. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 12p. (IFVE-OEF-OR}-90-154.). Or- 
der Number DE91640637. Source: OST; NTIS (US Sales Only); 
INIS. 

Materials for electromagnetic calorimetry have been tested. It 
was found that some of them YAIO3:Ce, Cdlo, BaYbeF. and 
Bi4ge3O12 have the radiation-resistancy at the level of 10’ rad. 23 
rets.; 3 figs.; 4 tabs. 


28346 (IHEP-OEIUNK-90-134) Tungsen electromagnetic 
calorimeter of spaghetti type. Dzhelyadin, R.|.; Zaitsev, A.M.; 
Zaichenko, A.A.; Ostankov, A.P.; Slobodyuk, E.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 8p. (IFVE-OEIUNK— 
90-134.). Order Number DE91640643. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Energy and spatial characteristics of the electromagnetic 
spaghetti-calorimeter based on the tungsten punched modules and 
scintillating fibers are studied. The resolution dependence on the 
angle between the detected particle and the fibers has experimen- 
tally been obtained. The Monte-Carlo calculated values are in a 
good agreement with the results obtained. 9 refs.; 4 figs. 


28347 (INIS-BR-2500) Optogalvanic spectroscopy of argon 
and metallic atoms in hollow cathode lamps. Costa, C.G.S. da 
(Universidade Estadual de Campinas, SP (Brazil). Inst. de Fisica); 
Scalabrin, A. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. 1990 2p. (In Portuguese). (CONF-9001157—: 2. 
Summer School Jorge Andre Swieca - Quantum and Non-linear 
Optics, Sao Carlos (Brazil), 15-26 Jan 1990). Order Number 
DE91639453. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SPECTROSCOPY/argon; 
SPECTROSCOPY/hollow cathodes; SPECTROSCOPY/uranium; 
COPPER; ELECTRON TEMPERATURE; EMISSION SPECTRA; 
EXCITATION; ION TEMPERATURE; IONIZATION; LASERS; MET- 
ALS; PLASMA; SPECTROSCOPY; ARGON; URANIUM 


28348 (INIS-BR-2586) Dosimetry of high doses of gamma 
radiation and electron by glass detectors. Souza, C.N. de; Cal- 
das, L.V.E. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
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Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). (CONF- 
9004320—: 3. general congress of nuclear energy, Rio de Janeiro 
(Brazil), 22-27 Apr 1990). Order Number DE91640651. Source 
OSTI: NTIS (US Sales Only): INIS. 

Published in summary form only. GAMMA RADIATION/radiation 
detectors: RADIATION DETECTORS/glass: GAMMA DETECTION: 
GLASS; THERMOLUMINESCENCE 


28349 (INIS-BR-2593) Effect of polarity and saturation 
curves from parallel-plate ionization chambers. Albuquerque, 
M.P.P.; Caldas, L.V.E. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). 
(CONF-9004320—: 3. general congress of nuclear energy, Rio de 
Janeiro (Brazil), 22-27 Apr 1990). Order Number DE91640652. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IONIZATION CHAMBERS/ 
polarization; IONIZATION CHAMBERS/specifications; POLARIZA- 
TION; SPECIFICATIONS 


28350 (INIS-BR-2594) Stability of alpha radiation detec- 
tors. Kodlulovich, S.; Caldas, L.V.E. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. 
(in Portuguese). (CONF-9004320-: 3. general congress of nuclear 
energy, Rio de Janeiro (Brazil), 22-27 Apr 1990). Order Number 
DE91640653. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIATION DETECTORS/ 
alpha particles; RADIATION DETECTORS/stability; AMERICIUM 
241; PORTABLE EQUIPMENT; STABILITY 


28351 (INIS-BR-2596) Direction dependence of portable 
detectors in beta radiation field. Levit, M.!.; Caldas, L.V.E. Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 1p. (In Portuguese). (CONF-9004320-: 3. general 
congress of nuclear energy, Rio de Janeiro (Brazil), 22-27 Apr 
1990). Order Number DE91640654. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. DIRECTIONAL RADIATION 
DETECTORS/bveta particles; DIRECTIONAL RADIATION DETEC- 
TORS/portable equipment 


28352 (INIS-BR-2609, pp. 79-81) Nuclear magnetic reso- 
nance in chemical department of the Exact Science Institute of 
the Minas Gerais Federal University. Veloso, D.P. (Minas Gerais 
Univ., Belo Horizonte, MG (Brazil). Inst. de Ciencias Exatas). 
Grupo de Usuarios de Ressonancia Magnetica Nuclear, Rio de 
RJ (Brazil). 1989. 204p. (In Portuguese). (CONF- 
8905382-: Meeting of nuclear magnetic resonance users, Angra 
dos Reis (Brazil), 9 May 1989). In Proceedings of the 2. Meeting of 
Nuclear Magnetic Resonance Users. Order Number DE91636307. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The specifications for acquisition of pulsed NMR spectrometer by 
chemical department of Minas Gerais Federal University are de- 
scribed. The researches carried out using the NMR spectrometer 
are presented as well as installation and operation of NMR equip- 
ments. (M.C.K.). 


28353 (INIS-BR-—2609, pp. 82) Acquisition and installation 
of nuclear magnetic resonance equipment. Bergter, L. (Cia. de 
Cigarros Souza Cruz, Rio de Janeiro, RJ (Brazil)). Grupo de 
Usuarios de Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ 
(Brazil). 1989. 204p. (in Portuguese). (CONF-8905382-: Meeting 
of nuclear magnetic resonance users, Angra dos Reis (Brazil), 9 
May 1989). In Proceedings of the 2. Meeting of Nuclear Magnetic 
Resonance Users. Order Number DE91636307. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. NMR SPECTROMETERS/ 
equipment; CARBON 13; FLUORINE 19; EQUIPMENT; NUCLEAR 
MAGNETIC RESONANCE; PHOSPHORUS 31; POLYMERS; 
PROTONS; QUALITATIVE CHEMICAL ANALYSIS; QUANTITATIVE 
CHEMICAL ANALYSIS; SPECIFICATIONS 


28354 (INIS-BR-2609, pp. 85-88) Acquisition, installation 
and operation of NMR equipment in UFSM (Santa Maria Fed- 
eral University). Zanatta, N. (Santa Maria Univ., RS (Brazil). Dept. 
de Quimica). Grupo de Usuarios de Ressonancia Magnetica Nu- 
clear, Rio de Janeiro, RJ (Brazil). 1989. 204p. (in Portuguese). 
(CONF-8905382-: Meeting of nuclear magnetic resonance users, 
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Angra dos Reis (Brazil), 9 May 1989). In Proceedings of the 2. 
Meeting of Nuclear Magnetic Resonance Users. Order Number 
DE91636307. Source: OSTI: NTIS (US Sales Only): INIS. 

The criteria used by chemical department of Santa Maria Federal 
University (UFSM-Brazil) to acquire NMR spectrometer are pre- 
sented. The equipment, installation and operation, and techniques 
have been carried out, are described. (M.C.K.). 


28355 (INIS-BR-2609. pp. 89-93) Acquisition, installation 
and operation of nuclear magnetic resonance equipments. 
Menezes. S.M.C. de (PETROBRAS. Rio de Janeiro. RJ (Brazil). 
Centro de Pesquisas); Pacheco, C.R.N. Grupo de Usuarios de 
Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ (Brazil). 1989. 
204p. (in Portuguese). (CONF-8905382—: Meeting of nuclear mag- 
netic resonance users, Angra dos Reis (Brazil), 9 May 1989). In 
Proceedings of the 2. Meeting of Nuclear Magnetic Resonance 
Users. Order Number DE91636307. Source: OSTI; NTIS (US 
Sales Only): INIS. 

The criteria used by CENPES/PETROBRAS (Research Center of 
PETROBRAS) to acquire NMR spectrometer are presented. The 
installation and operations of equipments are described. The NMR 
spectrometer was acquired for carrying out researches on: charac- 
terization of petroleum; analysis of catalysts: characterization of 
polymers; analysis of fossil fuels and observation of chemical reac- 
tions. (M.C.K.). 


28356 (INIS-BR-2609, pp. 95-97) Acquisition and installa- 
tion of NMR equipments. Costa, V.E.U. (Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Inst. de Quimica). Grupo de 
Usuarios de Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ 
(Brazil). 1989. 204p. (In Portuguese). (CONF-8905382-: Meeting 
of nuclear magnetic resonance users, Angra dos Reis (Brazil). 9 
May 1989). In Proceedings of the 2. Meeting of Nuclear Magnetic 
Resonance Users. Order Number DE91636307. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The acquisition of NMR spectrometers by chemical institute of 
UFRGS (Rio Grande do Sul Federal University) is presented. The 
installation and operation of NMR equipments are described. 
(M.C.K.). 


28357 (INIS-BR-2609, pp. 105-110) Maintenance in NMR - 
Experience and analysis. Monteiro, E.E.C.; Benzi, M.R.; Pita, 
V.J.R. Grupo de Usuarios de Ressonancia Magnetica Nuclear, Rio 
de Janeiro, RJ (Brazil). 1989. 204p. (In Portuguese). (CONF- 
8905382-: Meeting of nuclear magnetic resonance users, Angra 
dos Reis (Brazil), 9 May 1989). In Proceedings of the 2. Meeting of 
Nuclear Magnetic Resonance Users. Order Number DE91636307. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The maintenance problems of NMR equipments are discussed 
and some solutions are proposed. (M.C.K.). 


28358 (INIS-BR-2609, pp. 111-112) Maintenance of NMR 
spectrometers: suggestions to reduce cost. Colnago, L.A. (Em- 
presa Brasileira de Pesquisa Agropecuaria, Sao Carlos, SP 
(Brazil)). Grupo de Usuarios de Ressonancia Magnetica Nuclear, 
Rio de Janeiro, RJ (Brazil). 1989. 204p. (in Portuguese). (CONF- 
8905382-: Meeting of nuclear magnetic resonance users, Angra 
dos Reis (Brazil), 9 May 1989). In Proceedings of the 2. Meeting of 
Nuclear Magnetic Resonance Users. Order Number DE91636307. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NMR SPECTROMETERS/ 
maintenance; COST; EDUCATION; EQUIPMENT; MAINTENANCE 


28359 (INIS-BR-2609, pp. 113-116) Maintenance cf NMR 
CFT 20 and XL 100 of the Engineering Military Institute (IME). 
Aimeida, M.F. de (Instituto Militar de Engenharia (IME), Rio de 
Janeiro, RJ (Brazil)). Grupo de Usuarios de Ressonancia Magnet- 
ica Nuclear, Rio de Janeiro, RJ (Brazil). 1989. 204p. (In 
Portuguese). (CONF-8905382-: Meeting of nuclear magnetic reso- 
nance users, Angra dos Reis (Brazil), 9 May 1989). In Proceedings 
of the 2. Meeting of Nuclear Magnetic Resonance Users. Order 
Number DE91636307. Source: OSTI; NTIS (US Sales Only); INIS. 

The procedures for routine maintenance of NMR spectrometers 
ae by Engineering Military Institute (IME) are presented. 
(M.C.K.). 
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28360 (INIS-BR—2609, pp. 117-118) Proposal for NMR main- 
tenance. Silva. O.E. da (Pernambuco Univ., Recife, PE (Brazil). 
Dept. de Bioquimica). Grupo de Usuarios de Ressonancia Magnet- 
ica Nuclear, Rio de Janeiro. RJ (Brazil). 1989. 204p. (In 
Portuguese). (CONF-8905382-—: Meeting of nuclear magnetic reso- 
nance users. Angra dos Reis (Brazil), 9 May 1989). In Proceedings 
of the 2. Meeting of Nuclear Magnetic Resonance Users. Order 
Number DE91636307. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. NMR SPECTROMETERS/ 
maintenance; EQUIPMENT: MAINTENANCE 


28361 (INIS-BR—2609, pp. 119-121) NMR maintenance: dif- 
ficulties and perspectives. Machado, V.M. (Universidade Federal, 
Rio de Janeiro. RJ (Brazil). Inst. de Quimica). Grupo de Usuarios 
de Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ (Brazil). 
1989. 204p. (In Portuguese). (CONF-8905382-: Meeting of nuclear 
magnetic resonance users, Angra dos Reis (Brazil), 9 May 1989) 
In Proceedings of the 2. Meeting of Nuclear Magnetic Resonance 
Users. Order Number DE91636307. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The most frequent problems presented during maintenance of 
NMR spectrometer of the Nucleo de Pesquisas de Produtos Natu- 
rais of UFRJ (Rio de Janeiro Federal University) are described. 
They are: magnetic source, heat exchanger, register and com- 
puter. (M.C.K.). 


28362 (INIS-BR-2611, pp. 13-16) Determination of the light 
output for NE213 detector. Suita, J.C.; Silva, A.A. da; Silva, A.G. 
da; Auler, L.T.; Antunes, L.T. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. (In 
Portuguese). In Annua/ Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 19885. Order Number 
DE91639722. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS/ 
deuteron reactions; NEUTRON DETECTORS/response functions; 
CALIFORNIUM 252; CYCLOTRONS; ENERGY DEPENDENCE; 
NEUTRONS; TIME-OF-FLIGHT METHOD 


28363 (INIS-BR-2611, pp. 42-45) Efficiency of a high purity 
germanium detector. Vinagre Filho, U.M.; Costa, V.L. da; Braghi- 
rolli, A.M.S. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, 
RJ (Brazil). Dept. de Fisica. 1985. 45p. (in Portuguese). In Annual! 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1985. Order Number DE91639722. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. HIGH-PURITY GE DETEC- 
TORS/gamma_ radiation; DIAGRAMS; EFFICIENCY; ENERGY 
DEPENDENCE; KEV RANGE 100-1000 


28364 (INIS-BR-2612, pp. 31-32) Utilization of PF POSFIT 
program for measuring positron lifetime in steel samples im- 
planted with He. Santos, G.R. dos; Goncalves, Z.C. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica. 1988. 78p. (in Portuguese). In Annual Technica! Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1988. 
Order Number DE91637263. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. 
STEEL-CR17NI12MO3/ion implantation; 
ion implantation: ANNEALING; COMPUTER CALCULA- 
TIONS; CYCLOTRONS; HELIUM; MICROCOMPUTERS; P 
CODES; POSITRONS; LIFETIME; SPECTROMETERS; STEEL- 
CR17NI12MO8; STEEL-CR18NI11NB 


POSITRONS ilitetime ; 
STEEL-CR18NI1 1NB/ 


28365 (INIS-BR-2612, pp. 10-11) Measurements of solid 
angle in the system arranged for measuring level density in 
scattering chamber of the physics institute/UFRJ. Vinagre 
Filho, U.M. (Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, 
RJ (Brazil). Dept. de Fisica); Costa, V.L. da; Auler, L.T.; Silva, A.G. 
da; Brasil, V.B.; Santos, W.M.S.; Barros, S. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 
78p. (In Portuguese). In Annual Technical Report - Nuclear Engi- 
neering Institute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 





Published in summary form only. ALPHA REACTIONS/ 
energy-level density) ALPHA REACTIONS/scattering: ENERGY- 
LEVEL DENSITY/alpha reactions; ENERGY-LEVEL DENSITY/ 
measuring methods: ENERGY-LEVEL DENSITY/proton reactions; 
PROTON REACTIONS/energy-level density: PROTON REAC- 
TIONS/scattering: ALPHA PARTICLES: SCATTERING; ALPHA 
SOURCES: AMERICIUM 241: COLLIMATORS; DIFFERENTIAL 
CROSS SECTIONS: EXPERIMENTAL DATA; PROTONS; RADIA- 
TION DETECTORS; TARGETS 


28366 (INIS-BR-2612. pp. 28-31) Application of positron 
annihilation technique on study of radiation influence on su- 
perconductors. Santos, G.R. dos; Goncalves, Z.C. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica. 1988. 78p. (In Portuguese). In Annual Technical Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1988. 
Order Number DE91637263. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. POSITRONS/annihilation; 
POSITRONS/superconductors: CERAMICS; POSITRONS; ANNIHI- 
LATION; SUPERCONDUCTORS 


28367 (INIS-BR-2612, pp. 53-57) Determination of re- 
sponse function of the NE-213 2” x 2” phi. Suita, J.C.; Cabral, 
S.C.; Silva, A.G. da; Auler, L.T. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS/ 
response functions; DEUTERIUM TARGET; DEUTERON REAC- 
TIONS: EXPERIMENTAL DATA; HELIUM 3; MEV RANGE 01-10; 
NEUTRON BEAMS; TIME-OF-FLIGHT METHOD 


28368 (INIS-BR-2612, pp. 57-60) Arrangement of two 
NE0213 liquid scintillator type neutron detectors. Suita, J.C.; 
Antunes, L.J.; Cabral, S.C. Instituto de Engenharia Nuclear (IEN), 
Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (In 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

The arrangement and the calibration of two fast neutron detec- 
tors containing the NE-213 liquid scintillator described. (M.C.K.). 


28369 (INIS-BR—2633) Nuclear instrumentation. Batista, 
R.S. Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). Escola de 
Engenharia. 1984 35p. (In Portuguese). Order Number 
DE91640655. Source: OSTI; NTIS (US Sales Only); INIS. 

The design and assembly of a prototype for study radioactive 
particles is presented. The objective for constructing this equipment 
and the theoretical fundamentals are shown. The electronic circuits 
and its distribution in blocks according its functions are also de- 
scribed. (author). 


28370 (INIS-BR-2645, pp. 34-36) Irradiation of Albedo 
dosemeters using monoenergetic neutrons produced by 
D(d,n) reaction in CV-28 cyclotron. Suita, J.C. (Instituto de En- 
genharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil); Silva, A.A. da; 
Antunes, L.J.; Mauricio, C.L.P.; Fajard, P.W.; Valente, S.H. Instituto 
de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 
120p. (In Portuguese). In Annual Technical Report - Nuclear Engi- 
neering Institute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form = only. ALBEDO-NEUTRON 
DOSEMETERS/controlled areas; ALBEDO-NEUTRON DOSEME- 
TERS/irradiation; IRRADIATION; CALIBRATION; CYCLOTRONS; 
DEUTERIUM TARGET; DEUTERON REACTIONS; EXPERIMEN- 
TAL DATA; NEUTRON FLUX; NEUTRON SPECTRA; NEUTRON 
SPECTROSCOPY 


28371 (INIS-BR-2645, pp. 18-20) Measurements of fast 
neutron spectra. Silva, A.A. da; Antunes, L.J. Instituto de Engen- 
haria Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (In 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 
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Published in summary form only. NEUTRON DETECTION 
energy spectra: NEUTRON DETECTION/fast neutrons: COM- 
PUTER CALCULATIONS: EXPERIMENTAL DATA: F CODES: N 
CODES: NEUTRON DETECTORS: NEUTRON SOURCES: RE- 
SPONSE MATRIX METHOD 


28372 (INIS-BR-2645. pp. 20-23) Determination of light 
curve emitted for protons of NE-213 (1,5” x 1,5”). Silva, A.A 
da; Suita, J.C.; Auler, L.T.: Antunes, L.J.: Silva, A.G. da. Instituto 
de Engenharia Nuclear (IEN). Rio de Janeiro, RJ (Brazil). 1986. 
120p. (In Portuguese). In Annual Technical Report - Nuclear Engi- 
neering Institute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only): INIS. 
Published in summary torm only. NEUTRON DETECTORS 
fast neutrons; NEUTRON DETECTORS/response functions 
DEUTERIUM TARGET: DEUTERON REACTIONS; ENERGY 
SPECTRA: EXPERIMENTAL DATA; IRRADIATION; LIQUID SCIN- 
TILLATORS; MEV RANGE 01-10; NEUTRON SPECTROSCOPY 


28373 (INIS-BR-2645, pp. 24) Determination of light curve 
emitted for protons of NE-213 (2” x 2”). Silva. A.A. da; Suita. 
J.C.; Auler, L.T. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In Annual Tech- 
nical Report - Nuclear Engineering Institute/Dept. of Physics (IEN/ 
DEF!) 1986. Order Number DE91640398. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS: 
calibration, NEUTRON DETECTORS/ast neutrons; DEUTERIUM 
TARGET; DEUTERON REACTIONS; EXPERIMENTAL DATA: 
HELIUM 3; LIQUID SCINTILLATORS; MEV RANGE 10-100; CALI- 
BRATION; NEUTRON SPECTROSCOPY 


28374 (INIS-BR-2645, pp. 27-28) Computer code for inter- 
polating NE-213 detector response functions from functions 
calculated by Monte Carlo simulation. Antunes, L.J. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. 
(In Portuguese). In Annual Technical Report - Nuclear Engineering 
Institute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS/ 
response functions; RESPONSE FUNCTIONS/interpolation; RE- 
SPONSE FUNCTIONS/r codes; COMPUTER CALCULATIONS; 
COMPUTERIZED SIMULATION; MONTE CARLO METHOD; IN- 
TERPOLATION 


28375 (INIS-BR-2645, pp. 28-32) Determination of neutron 
spectrum emitted at 90 sup(o) in sup (27)Al(a,n) sup(30)P re- 
action. Antunes, L.J.; Suita, J.C.; Silva, A.A. da; Silva, A.G. da; 
Auler, L.T. Instituto de Engenharia Nuclear (i=N), Rio de Janeiro, 
RJ (Brazil). 1986. 120p. (In Portuguese). In Annua/ Technical Re- 
port - Nuclear Engineering institute/Dept. of Physics (IEN/DEFI) 
1986. Order Number DE91640398. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTION/alpha 
reactions; NEUTRON DETECTION/ codes; ALUMINIUM 27 
TARGET; COMPARATIVE EVALUATIONS; COMPUTER CALCU- 
LATIONS; NEUTRON DETECTORS; NEUTRON SPECTRA; 
NEUTRON-GAMMA LOGGING; NEUTRONS; PHOSPHORUS 30 


28376 (INIS-BR-2645, pp. 32-34) Modifications of experi- 
mental arrangement for measuring double-differential neutron 
emission spectra. Suita, J.C.; Silva, A.A. da; Auler, L.T.; Silva, 
A.G. da. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). 1986. 120p. (in Portuguese). In Annua/ Technical Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. 
Order Number DE91640398. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. EXPERIMENTAL CHANNELS/ 
modifications; EXPERIMENTAL CHANNELS/neutron emission; EX- 
PERIMENTAL CHANNELS/neutron spectra; ALPHA REACTIONS; 
ATTENUATION; CYLINDRICAL CONFIGURATION; ENERGY 
DENSITY; MODIFICATIONS; IRRADIATION; NEUTRON DETEC- 
TORS; PROTON REACTIONS 


28377 (INIS-BR-2645, pp. 115-116) Computer code for 
pulse height spectra analysis. Auler, L.T.; Silva, A.A. da. Instituto 
de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 
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120p. (In Portuguese). In Annua/ Technica! Report - Nuclear Engi- 
neerina Institute/Dept. of Physics (IEN’DEF!) 1986. Order Number 
DE91640398. Source: OST!: NTIS (US Sales Only): INIS 

Published in summary form only. NEUTRON DETECTORS/pulse 
discriminators: NEUTRON DETECTORS/s codes: PULSE DIS- 
CRIMINATORS/neutron spectra: PULSE DISCRIMINATORS,s 
codes: COMPUTER CALCULATIONS: LIQUID SCINTILLATORS: 
MICROCOMPUTERS 


28378 (INIS-BR-2648) Determination of energy distribution 
for photon and neutron microdosimetry. Todo. A.S. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo. SP (Brazil). 
1989 165p. (In Portuguese). Order Number DE91640663. Source: 
OSTI: NTIS (US Sales Only): INIS 

This work was undertaken to provide basic physical data for use 
in both microdosimetry and dosimetry of high energy photons and 
also in the neutron radiation field. It is described the formalism to 
determine the initial electron energy spectra in water irradiated by 
photons with energies up to 1 GeV. Calculations were performed 
with a Monte Carlo computer code. PHOEL-3, which is also 
described. The code treats explicitly the production of electron- 
positron pairs, Compton scattering, photoelectric absorption, and 
the emission of Auger electrons following the occurrence of K-shell 
vacancies in oxygen. The tables give directly the information 
needed to specify the absolute single-collision kerma in water, 
which approximates tissue, at each photon energy. Results for 
continuous photon energy spectra can be obtained by using linear 
interpolation with the tables. The conditions under which first- 
collision kerma approximate absorbed dose are discussed. A 
formula is given for estimating bremsstrahlung energy loss, one of 
the principal differences between kerma and absorbed dose in 
practical case. A study has been carried out, on the use of cylindri- 
cal, energy-proportional pulse-height detector for determining 
microdosimetric quantities, as neutron fractional dose spectra, D 
(L), in function of linear energy transfer, TLE. In the present study 
the Hurst detector was used and this device satisfies the require- 
ment of the Bragg-Gray principle. It is developed a Monte Carlo 
Method to obtain the D(L) spectrum from a measured pulse-height 
spectrum H(h), and the knowledge of the distribution of recoil- 
particle track lenght, P(T) in the sensitive volume of the detector. 
These developed programs to find P(T) and D(L) are presented. 
The distribution of D(L) in LET were obtained using a known distri- 
bution of P(T) and the measured H(h) spectrum from sup(252)Cf 
neutron source. All the results are discussed and the conclusions 
are presented. (author). 


28379 (INIS-BR-2652) A high resolution gridded ionization 
chamber for nuclear spectroscopy. Vitale, E.R. Pontificia Univ. 
Catolica de Sao Paulo, SP (Brazil). 1988 117p. (in Portuguese). 
Order Number DE91640633. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper describes some techniques used in the design of 
high resolution gridded ionisation chambers for measurements of 
absolute activity of radionuclides. Details of the geometry of the 
system and its electrodes are presented; their shape and the spac- 
ing between the grid wire was studied with the help of an 
electrolytic tank. The experimental spectra obtained with an Am 
241 source using Ar + 10% methane as a flow gas show a total 
resolution of 39,07 KeV in very good agreement with the best 
results available in the literature. An application of the methods de- 
veloped was used in the design ans construction of a proportional 
counter provided with three sequential grids disposed in such a 
way that the pulses from the first stage had their amplitude multi- 
plied by the two further stages. Multiplication factors of the order of 
10 sup(3) were obtained but higher values are expected. (author). 


28380 (INIS-BR-2653) Computerized mini-tomography 
scanner for X-ray and gamma-ray for multipurpose applica- 
tions. Cruvinel, P.E. Universidade Estadual de Campinas, SP 
(Brazil). Faculdade de Engenharia. 1987 355p. (in Portuguese). 
Order Number DE91640664. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The main results of this thesis is the development, implementa- 
tion and use of an X-ray and y-ray computerized minitomography 
scanner with possible applications in multidisciplinary fields particu- 
larly in soil physics. The hardware is basically a mechanical table 
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with two step motors. one for rotation and another for translation 
motions. radioactive source. collimators. radiation detector with 
Nal(Th crystal. electronic pulse handling system and microcom- 
puter with two floppy disk-units (5 1/4”), video with high resolution 
and graphic printer.(author). 


28381 (INIS-BR-2654) Automation, development and per- 
formance of a photoacoustic spectrometer. Cavalheiro. F.R.F. 
Universidade Estadual de Campinas. SP (Brazil). Faculdade de 
Engenharia. 1985 95p. (In Portuguese). Order Number 
DE91640665. Source: OSTI: NTIS (US Sales Only): INIS. 

This work consists in the development of a circuit to interface a 
photoacoustic spectrometer with a microcomputer. The obtained 
spectra are identical to those obtained in commercia! photoacoustic 
spectrometers. The system permits a great versatility and it has 
possibilities to automatize other types of experiments. The system 
can be duplicated from national components and at a relatively low 
coast. (author). 


28382 (INIS-BR-2660) Project, construction and calibration 
of parallel plate ionization chambers for x-radiation. Albu- 
querque, M.P.P. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1989 114p. (In Portuguese). Order 
Number DE91640666. Source: OSTI: NTIS (US Sales Only); INIS. 

Two pairs of parallel-plate ionization chambers were projected 
and constructed. In each pair one of the chambers has a collecting 
electrode and a guard ring made of graphite and the other, of alu- 
minium. The difference between both pairs is that in only one case 
screws were used to fix the chamber components. The chambers 
are made of Lucite with aluminized Mylar entrance windows; they 
have circular form and are unsealed. All chamber components are 
easily available. The main chamber characteristics were deter- 
mined, applying the tests of current leakage. repetitively and long 
term stability. The energy and angular dependence, and the polar- 
ity effect were also studied, obtaining the saturation curves and 
determining the build-up effect for gamma radiation detection. The 
chambers were calibrated with low and intermediate energy X- 
radiation, gamma radiation of sup(60)Co an sup(137)Cs, and beta 
radiation of sup(90)Sr + sup(90)Y. The obtained results show the 
viability of utilization of these chambers in radiation dosimetry and 
the results were compared with those of imported commercial ion- 
ization chambers of the secondary standard type. The great 
difference between the energy dependence of the chambers ac- 
cording to the collecting electrode material, allowed the formation 
of a Tandem system (constituted by a chamber pair A, C), for the 
determination of the effective energy and the exposure rate in air 
of unknown X-radiation fields, in the case of low intermediate en- 
ergy ranges. (author). 


28383 (INIS-mf-12846, pp. 22-23) JSA 401 large-area 
corona chamber. Oravec, J. (Komenskeho Univ., Bratislava 
(Czechoslovakia). Matematicko-Fyzikalna Fakulta); Chrapan, J.; Ju- 
recka, S. Ceskoslovenska Vedeckotechnicka Spolocnost, Kosice 
(Czechoslovakia). Dom Techniky. Oct 1990. 77p. (in Slovak). 
(CONF-9010374—: National seminar ANAL '90, Stary Smokovec 
(Czechoslovakia), 25-26 Oct 1990). In ANAL ’90: Proceedings of 
national seminar. Order Number DE91632696. Source: OSTI; 
NTIS (US Sales Only); INIS 

Short communication. CORONA COUNTERS/performance 
testing; AMERICIUM 241; CONFIGURATION: EFFICIENCY; NEU- 
TRON DETECTION; NEUTRON SOURCES; SPECIFICATIONS; 
USES 


28384 (INIS-mf-12846, pp. 24-25) JSN 401 proportional 
neutron detector as a monitor of natural n-fiuxes. Chrapan, J. 
(Vysoka Vojenska Technicka Skola, Liptovsky Mikulas (Czechoslo- 
vakia)); Jurecka, S. Ceskoslovenska Vedeckotechnicka Spolocnost, 
Kosice (Czechoslovakia). Dom Techniky. Oct 1990. 77p. (In Slo- 
vak). (CONF-9010374-: National seminar ANAL ’90, Stary 
Smokovec (Czechoslovakia), 25-26 Oct 1990). In ANAL ’90: Pro- 
ceedings of national seminar. Order Number DE91632696. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON DETECTION/proportional 
counters; PROPORTIONAL COUNTERS/neutron monitors; PER- 
FORMANCE; SPECIFICATIONS; USES 





28385 (INIS-mf—12846, pp. 26-28) A train of JRB 401 scintil- 
lation monitors. Chrapan, J. (Vysoka Vojenska Technicka Skola, 
Liptovsky Mikulas (Czechoslovakia)); Jurecka, S. Ceskoslovenska 
Vedeckotechnicka Spolocnost, Kosice (Czechoslovakia). Dom 
Techniky. Oct 1990. 77p. (In Slovak). (CONF-9010374-: National 
seminar ANAL '90, Stary Smokoveec (Czechoslovakia), 25-26 Oct 
1990). In ANAL ’90: Proceedings of national seminar. Order Num- 
ber DE91632696. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASTIC SCINTILLATION DETECTORS/ 
aerosol monitoring; PLASTIC SCINTILLATION DETECTORS/ 
camac system; AIR POLLUTION; ELECTRONIC EQUIPMENT; 
RADIATION MONITORS 


28386 (INIS-mf—12867, pp. 3.11-3.14) A waste characteriza- 
tion monitor for low-level radioactive waste management. 
Davey, E.C. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Csuilog, G.W.; Kupca, S.; 
Hippola, K.B. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 375p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LOW-LEVEL RADIOACTIVE 
WASTES/survey monitors; GAMMA SPECTROSCOPY; SPECIFI- 
CATIONS 


28387 (INIS-mf-12867, pp. 3.7-3.10) A computerized 
gamma camera for prompt location of radiological sources. 
Jamieson, T.J. (Toronto Univ., ON (Canada). Dept. of Chemical 
Engineering and Applied Chemistry); Hewitt, J.S.; Litchinsky, D. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GAMMA CAMERAS/multiwire 
proportionai chambers; SPECIFICATIONS 


28388 (INIS-mf-12870, pp. 3.12-3.17) A computerized 
gamma camera for prompt location of radiological sources. 
Jamieson, T.J. (Toronto Univ., ON (Canada). Dept. of Chemical 
Engineering and Applied Chemistry); Hewitt, J.S.; Litchinsky, D. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OST]; 
NTIS (US Sales Only); INIS. 

The components of a large field-of-view gamma ray imaging sys- 
tem based on’a multiwire proportional chamber and a pinhole 
collimator have been investigated both by analysis and experiment. 
The results of laboratory-scale testing indicate that the system re- 
sponse is calculable, and suggest that a full-scale prototype should 
be capable of spatial resolution better than 170 cm at 15 m from 
the source-plane and should possess a detection efficiency of the 
order of 0.5 percent. This performance meets or exceeds the oper- 
ational requirements suggested for such an imaging system. 


28389 (INIS-mf—12870, pp. 3.18-3.23) A waste characteriza- 
tion monitor for low-level radioactive waste management. 
Davey, E.C. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Csullog, G.W.; Kupca, S.; 
Hippola, K.B. Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The exploitation of nuclear processes and technology for the 
benefit of Canadians results in the routine generation of ~12 000 
m® of solid low-level radioactive waste annually. To protect the 
public and the environment, this waste must be isolated for the du- 
ration of its potential hazard. In Canada, current planning foresees 
the developmerit and use of a range of storage and disposal facili- 
ties exhibiting differing containment capabilities. To demonstrate 
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adequate isolation safety and to minimize overall costs, the ra- 
dionuclide content of waste items must be quantified so that the 
radiological hazards of each waste item can be matched to the iso- 
lation capabilities of specific containment facilities. This paper 
describes a non-invasive, waste characterization monitor that is ca- 
pable of quantifying the radionuclide content of low-level waste 
packages to the 9Bq/g (250 pCi/g) level. The assay technique is 
based on passive gamma-ray spectroscopy where the concentra- 
tion of gamma-ray emitting radionuclides in a waste item can be 
estimated from the analysis of the gamma-ray spectra of the item 
and calibrated standards. 


28390 (INIS-mf—12885) VIII. national symposium on radia- 
tion dosimetry: Abstracts of papers. Ceskoslovenska Akademie 
Ved, Prague (Czechoslovakia). Ustav Dozimetrie Zareni. Jul 1990 
107p. (In Czech, Slovak). (CONF-9012100-: 8. national sympo- 
sium on radiation dosimetry, Marianske Lazne (Czechoslovakia), 
3-7 Dec 1990). Order Number DE91639442. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The publication contains abstracts of 107 contributions, dealing 
mainly with general problems of radiation dosimetry and with its 
practical applications, particularly in nuclear power industry and in 
medicine. (Z.M.). 


28391 (INIS-SU-242, pp. 47-49) Luminescent-type con- 
verter for ultrasoft X radiation. Zhitnik, |.A.; Tindo, |.P.; Slemzin, 
V.A.; Soshchin, N.P.; Rudkovskij, V.N. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. 62p. (In Russian). In Experimental 
and theoretical physics: Collection. Order Number DE91003115. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Luminescent-type ultrasoft X-ray image cofwerter operating as 
part of TEREK solar X-ray telescope in FOBOS-1 space vehicle is 
described. Results of measuring efficiency in ultrasoft X-ray spec- 
tral region of screens on different crystallophosphors basis are 
presented. Screen manufacturing methods are considered. Com- 
parison of qualities of screens, produced by deposition from air 
suspension and photocoagulation, showed that they have approxi- 


mately equal efficiency. But the second method provides higher 
optical density uniformity and better reproducibility. 7 refs.; 3 tabs. 


28392 (INIS-SU-—257, pp. 450) The use of ultra low-level liq- 
uid scintillation counting in the determination of actinides in 
the environment. Schonhofer, F. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225—: Actinides ’89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LIQUID SCINTILLATION DETECTORS/actinides; 
LIQUID SCINTILLATION DETECTORS/environmentai transport; 
ALPHA DETECTION; BETA DETECTION; EFFICIENCY; ENERGY 
RESOLUTION; ACTINIDES; LOW LEVEL COUNTING; PARTICLE 
DISCRIMINATION 


28393 (IPEN-PUB-333) Page: a program for gamma spec- 
tra analysis in PC microcomputers. Goncalves, M.A.; Yamaura, 
M.; Costa, G.J.C.; Carvalho, E.!. de; Matsuda, H.T.; Araujo, B.F. 
de. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Apr 1991. 13p. (in Portuguese). Order Number 
DE91642659. Source: OSTI; NTIS (US Sales Only); INIS. 

PAGE is a software package, written in BASIC language, to per- 
form gamma spectra analysis. It was developed to be used in a 
high-purity intrinsic germanium detector-mult:channel analyser-PC 
microcomputer system. The analysis program of PAGE package 
accomplishes functions as follows: peak location; gamma nuclides 
identification; activity determination. Standard nuclides sources 
were used to calibrate the system. To perform the efficiency x en- 
ergy calibration a logarithmic fit was applied. Analysis of nuclides 
with overlapping peaks is allowed by PAGE program. PAGE has 
additional auxiliary programs for: building and list of isotopic nu- 
clear data libraries; data acquisition from multichannel analyser; 
spectrum display with automatic aree and FWHM determinations. 
This software is to be applied in analytical process control where 
time response is a very important parameter. PAGE takes ca. 1.5 
minutes to analyse a complex spectrum from a 4096 channels 
MCA. (author). 
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28394 (JAERI-M—91-067) Spherical ionization chamber of 
14 liter for precise measurement of environmental radiation 
dose rate. Nagaoka, Toshi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Saito, Kimi- 
aki; Moriuchi, Shigeru. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1991. 31p. (In Japanese). Order Number 
DE91522310. Source: OSTI; NTIS (US Sales Only): INIS. 

A spherical ionization chamber of 14 liter filled with 1 atm. nitro- 
gen gas was arranged aiming at precise measurement of dose rate 
due to environmental gamma rays and cosmic rays. lonization 
current-dose rate conversion factor for this ionization chamber was 
derived from careful consideration taking into account the attenua- 
tion by chamber wall, ionization current due to alpha particles and 
so on. Experiments at calibrated gamma ray fields and intercom- 
parison with Nal(Tl) scintillation detector were also performed, 
which confirmed this ionization chamber using the conversion fac- 
tor can measure the dose rate with an error of only a few percent. 
This ionization chamber will be used for measurement of environ- 
mental gamma ray and cosmic ray dose rate. (author). 


28395 (JINR—-5-38-89, pp. 26-32) Vertex reconstruction 
without track reconstruction (straight tracks). Yatsunenko, 
Yu.A. Joint inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. In JINR rapid communications: Collection. 
42p. Order Number DE91003113. Source: OSTI; NTIS (US Sales 
Only); INIS. - 

The determination of the position without the previous recon- 
struction of all straight trajectories (the global maximum position of 
the vertex function) is described. The method is based on the use 
of the descrete function of an accuracy and in the integration on 
the approximately-rectangular square. The analysis of the Monte- 
Carlo events is presented. 4 refs.; 4 figs. 


28396 (JINR-R—1-89-519) Measuring and processing meth- 
ods for antideuteron-nucleus interactions on data obtained at 
the LUDMILA facility with internal track-sensitive target. 
Batyunya, B.V. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Boguslavskij, |.V.; Gramenitskij, I.M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy. 1989. 11ip. (In 
Russian). Order Number DE91640647. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 2-m LUDMILA liquid-hydrogen chamber with an internal 
track-sensitive target has been exposed in an _ separated 
antideuteron beam at the 12.2 GeV/c momentum. Methodical prob- 
lems connected with scanning and selection procedures for the 
antideuteron-nuclei interactions are considered. Measuring meth- 
ods for interactions of different types, including those with neutral 
strange particles and gamma-quanta, are described. Qualitative 
and quantitative composition of the beam is determined. The 
description of data summary tape formation procedure is also in- 
cluded. 16 refs.; 3 figs.; 2 tabs. 


28397 (JINR-R—1-90-295) Influence of Cherenkov radiation 
in the waveiength shifter on characteristics of the hadron 
calorimeter. Gavrishchuk, O.P. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy); Datsko, V.S.; Eremeeev, 
P.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1990. 5p. (in Russian). Order Number DE91640648. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Prib. Tekh. Ehksper. 

A direct contribution of Cherenkov radiation in the wavelength 
shifter to the energy resolution of the calorimeter is measured. The 
dependence of the radiation amount on the impact point of an inci- 
dent particle is given. The investigation has been performed on the 
40 GeV 2~-meson beam. 11 refs.; 5 figs. 


28398 (KEK-90-17, pp. 35-38) Utility of LAM-80 with mica 
analyzer mirror. Kanaya, Toshiji (Kyoto Univ., Uji (Japan). Inst. for 
Chemical Research). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1990. (CONF-9004308-: 2. meeting 
on tunnel, Tsukuba (Japan), 24 Apr 1990). In TUNNEL 902. 149p. 
oe Number DE91780304. Source: OSTI; NTIS (US Sales Only); 
NIS. 

Published in summary form only. COLD NEUTRONS/ 
mirrors; MIRRORS; NEUTRON SOURCES; ENERGY RESOLU- 
TION; CRYSTALS; SPECTROMETERS; MICA; TIME-OF-FLIGHT 
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METHOD; ELASTIC SCATTERING; MELTING; GLASS; BUTADI- 
ENE 


28399 (KEK-90-17, pp. 42-58) Neutron scattering trom N- 
oxy y-picoline. Ikeda, Susumu (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1990. (CONF-9004308-: 2. 
meeting on tunnel, Tsukuba (Japan), 24 Apr 1990). In TUNNEL 
902. 149p. Order Number DE91780304. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Neutron scattering experiments on N-oxy +-picoline have been 
performed by using high energy-resolution spectrometer, LAM- 
80ET. An aim of this experiment was to check the performance of 
LAM-80ET and a feasibility on the observation of the rotational tun- 
neling. By measurements on vanadium and N-oxy +-picoline 
samples, it was confirmed that LAM-80ET has extremely high 
energy-resolution; ~1 yweV by (002) reflection of the mica crystal 
analyzer; ~5 yeV by (004); ~15 yweV by (006). Very clear tunnel 
mode's peaks of N-oxy +-picoline were observed at 60, 115, 190 
and 274 yeV at 5 K. (author). 


28400 (KFK-4815) Development of a test set up - includ- 
ing trigger system, HV- and power supplies, frontend and 
readout electronics - for the investigation of multiwire 
proportional chambers with cosmic muons. Horzel, J. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik. Dec 1990. 115p. (In German). Order Number 
DE91514884. Source: OSTI; NTIS (US Sales Only); INIS. 

All components of the complex detector system were studied in 
detail and improved. Further improvements concerning the opera- 
tion of the chambers in the KASCADE-project were proposed. 
Software for the readout, reconstruction and analysis of the data 
were developed. The angular distribution of cosmic muons was 
measured to demonstrate the operation of the chambers. The de- 
tection efficiency of the chambers is more than 90%. The precision 
in reconstructing events is better than +- 3 mm (FWHM) if the 
chamber electronics are well adjusted. (orig.). 


28401 (LA-12115-MS) Portable radiography for arms con- 
trol verification. Morris, R.A. Los Alamos National Lab., NM 
(United States). Jul 1991. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE91016124. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A series of radiographs were made to demonstrate the advan- 
tages and limitations of radiographic techniques for inspecting 
objects of interest to arms control verification. Two objects (a Sgt. 
York artillery round and and SS-25 rocket mock-up) were radio- 
graphed with a ©°Co (1.1 MeV) isotope and a 150-pkV x-ray 
machine. Two types of detectors were used for all radio-graphs: 
fast industrial x-ray film with fluorescent screens and the new stor- 
age phosphor technology manufactured by Eastman Kodak. The 
resulting images are analyzed for their suitability in performing por- 
tal inspections for arms control verification. 1 ref., 14 figs., 1 tab. 


28402 (LA-UR-91-2505) Comparison between calorimeter 
and HLNC errors. Goldman, A.S. (Los Alamos National Lab., NM 
(United States)); De Ridder, P.; Laszlo, G. Los Alamos National 
Lab., NM (United States). [1991]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910774—40: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016319. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper summarizes an error analysis that compares system- 
atic and random errors of total plutonium mass estimated for 
high-level neutron coincidence counter (HLNC) and calorimeter 
measurements. This task was part of an International Atomic 
Energy Agency (IAEA) study on the comparison of the two instru- 
ments to determine if HLNC measurement errors met IAEA 
standards and if the calorimeter gave “significantly” better preci- 
sion. Our analysis was based on propagation of error models that 
contained all known sources of errors including uncertainties asso- 
ciated with plutonium isotopic measurements. 5 refs., 2 tabs. 


28403 (LA-UR-91-2508) Burnup measurements with the 
Los Alamos fork detector. Bosier, G.E.; Rinard, P.M. Los Alamos 





National Lab., NM (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-910774-39: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016316. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The fork detector system can determine the burnup of spent-fuel 
assemblies. It is a transportable instrument that can be mounted 
permanently in a spent-fuel pond near a loading area for shipping 
casks, or be attached to the storage pond bridge for measure- 
ments on partially raised spent-fuel assemblies. The accuracy of 
the predicted burnup has been demonstrated to be as good as 2% 
from measurements on assemblies in the United States and other 
countries. Instruments have also been developed at other facilities 
throughout the world using the same or different techniques, but 
with similar accuracies. 14 refs., 2 figs., 2 tabs. 


28404 (LBL-30677) Recent advances in fiber optics com- 
ponents for high speed data transmission. Leskovar, B. 
Lawrence Berkeley Lab., CA (United States). 23 Apr 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-9106231-2: Lasers ‘91, Mu- 
nich (Germany), 12-14 Jun 1991). Order Number DE91016252. 
Source: OSTI; NTIS; GPO Dep. 

The concept of guided lightwave communication along optical 
fibers has stimulated a major new technology over the past two 
decades. This technology profoundly impacts communication and 
instrumentation systems as well as computer interconnections and 
systems architecture. In this paper the state of the art of optical 
transmitters, low loss fiber waveguides, receivers and associated 
electronics components are reviewed and summarized for optical 
data transmission systems operating between 100 Mbit/s and 2.5 
Gbit/s. Emphasis is placed on high speed data transmission sub- 
assemblies, such as time division multiplexers and demultiplexers, 
clock and data recovery circuits, as well as optical transmitters and 
receivers. In addition, the performance of candidate components of 
the wide band digital transmission systems intended for deploy- 
ment in large detection systems for particle physics is discussed. 


28405 (LBL-30773) The ASTROMAG superconducting 
magnet facility configured for a free flying satellite. Green, 
M.A.; Smoot, G.F. Lawrence Berkeley Lab., CA (United States). 
Jun 1991. 18p. Sponsored by USDOE, Washington, DC (United 
States); National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Contract 
556472-D. (CONF-9106134—1: Space cryogenics workshop, Cleve- 
land, OH (United States), 18-20 Jun 1991; ASTROMAG-—034). 
Order Number DE91014710. Source: OSTI; NTIS; GPO Dep. 

ASTROMAG is a particle astrophysics facility that was originally 
configured for the Space Station. The heart of the ASTROMAG 
facility is a large superconducting magnet which is cooled using su- 
perfluid helium. The task of resizing the facility so that it will fly in a 
satellite in a high angle of inclination orbit is driven by the launch 
weight capability of the launch rocket and the desire to be able to 
do nearly the same physics as the Space Station version of AS- 
TROMAG. In order to reduce the launch weight, the magnet and 
its cryogenic system had to be downsized, yet the integrated field 
generated by the magnet in the particle detectors has to match the 
Space Station version of the magnet. The use of aluminum matrix 
superconductor and oriented composite materials in the magnet in- 
sulation permits one to achieve this goal. The net magnetic dipole 
moment from the ASTROMAG magnet must be small to minimize 
the torque due to interaction with the earth’s magnetic field. The 
ASTROMAG magnet consists of identical two coils 1.67 meters 
apart. The two coils are connected in series in persistent mode. 
Each coil is designed to carry 2.34 million ampere turns. Both coils 
are mounted on the same magnetic axis and they operate at oppo- 
site polarity. This reduces the dipole moment by a factor of more 
than 1000. This is tolerable for the Space Station version of the 
magnet. A magnet operating on a free flying satellite requires addi- 
tional compensation. This report presents the magnet parameters 
of a free flying version of ASTROMAG and the parameters of the 
space cryogenic system for the magnet. 12 refs., 6 figs. 


28406 


(PNL-7739) Calibration and operation of the PNL 
Barrel Assayer. Arthur, R.J. Pacific Northwest Lab., Richland, WA 
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(United States). Jul 1991. 29p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE91016053. Source: OST!: NTIS: GPO Dep 

Pacific Northwest Laboratory operates a Barrel Assayer to mea- 
sure the radionuclide content of 208-liter waste drums. This mobile 
apparatus is designed to provide quantitative information on each 
radioisotope in a drum and to recognize and locate “hot spots” 
within the drum. A lead-collimated intrinsic-germanium detector 
mounted on a moveable platform vertically scans a rotating drum 
for gamma-ray activity while 62 stationary '°BF; tubes measure 
neutrons emitted by transuranic isotopes within the waste. Several 
approaches have been used to document the controls under which 
the Barrel Assayer has been operated from February 1989 through 
December 1990. Resin-filled 208-1 calibration barrels containing 
known quantities of ®°Co, '97Cs, and Cs were measured by the 
Barrel Assayer and found to be well within 25% of the known val- 
ues. A thorium nitrate standard that served as the secondary, or 
field, standard verified that the detector has been within calibration 
during the period from February 1989 through December 1990. In 
previous testing, 23 waste drums were assayed at several com- 
mercial nuclear power plants. Subsequently, aliquots from the top, 
middle, and bottom of the barrels were analyzed. The ratio of grab- 
sample concentration to direct-assay concentration averaged —1.6 
for one plant and +1.3 for another. Results using the Barrel As- 
sayer were also comparable to those obtained using Safeguards & 
Security's Segmented Gamma-ray Scanner (SGS) system in a 
cross-calibration experiment performed by a third party on several 
drums containing TRU wastes. 6 refs., 6 figs., 9 tabs. 


28407 (RAL-—90-076) Vacuum microelectronics: An applica- 
tion in future particle physics experiments?. Grayer, G.H. 
Rutherford Appleton Lab., Chilton (United Kingdom). Oct 1990. 7p. 
Order Number DE91640649. Source: OSTI; NTIS (US Sales Oniy); 
INIS. 

The last few years have seen references in scientific and eco- 
nomic literature to research and development taking place on 
"vacuum microelectronics”, but few in the particle physics commu- 
nity seem to know more than these brief, second hand reports, 
mostly written for a non-scientific readership. The interest of these 
devices for the particle physics community is obvious when it is 
realised that one of the driving forces for this research and devel- 
opment is the military need for electronic components which can 
withstand very high doses of radiation. The author therefore 
arranged to visit one of the centres of research on these compo- 
nents, and the information obtained there formed the principle 
source material for this summary. (author). 


28408 (RAL-91-016) Supernova detectors based on coher- 
ent nuclear recoil. Smith, P.F.; Lewin, J.D. Rutherford Appleton 
Lab., Chilton (United Kingdom). Mar 1991. 9p. (CONF-9011226—: 
Supernova workshop, Santa Monica, U (United States), 27-28 Nov 
1990). Order Number DE91639548. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A number of large detectors, either planned or already in opera- 
tion, are capable of observing neutrinos from a supernova in our 
own Galaxy or nearby, ie at distances ~10-50 kpc. In this paper 
we summarize the prospects for using coherent nuclear recoil from 
elastic neutrino scattering. This would allow target masses lower by 
a factor > 100, with more controllable background, but at the ex- 
pense of more complex technology. It is of interest to ask which 
technique (given unlimited funding and an indefinite lifespan!) 
would appear the most promising for extra-Galactic supernova de- 
tection, and also whether foreseeable 21st century technological 
advances will offer new solutions to the technical or economic 
problems. No clear conclusion will emerge from this preliminary 
discussion, the task being clearly out of reach experimentally in the 
immediate future. Nevertheless a comparison of the alternative 
ideas is instructive in throwing further light on the problems of 
each, and suggesting directions for further development. (author). 


28409 (RAL-91-017) Prospects for relic neutrino detection. 
Smith, P.F. Rutherford Appleton Lab., Chilton (United Kingdom). 
Mar 1991. 15p. (CONF-901141-: International conference on 
trends in astroparticle physics, Santa Monica, CA (United States), 
26 Nov - 1 dec 1990). Order Number DE91639549. Source: OST]; 
NTIS (US Sales Only); INIS. 
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Conference took also place in Brighton (UK), 17-21 December 
1990. 

The standard big bang mode! predicts a universal background of 
relic neutrinos, comparable in number density to the background 
microwave photons. This neutrino background is undetectable at 
the present time firstly because the neutrino energy is very low 
(10-*-10-5eV) resulting in a very low energy transfer to any con- 
ceivable detector, and secondly the low energy gives a lower 
interaction cross section and hence a very low event rate per unit 
mass. These obstacles have so far precluded any realistic proposal 
for relic neutrino detection. The aim of this paper is to illustrate the 
difficulties in detecting these neutrinos by summarizing six detec- 
tion ideas which have been previously considered, indicating in 
each case the problems which have prevented the idea being de- 
veloped into an experimental proposal. The most promising 
direction for further study would appear to be that of coherent inter- 
actions. So far, no investigations of this idea have resulted in a 
practical detection scheme, but in this paper one new variation is 
suggested which could in principle give an observable effect, if the 
necessary stringent experimental conditions could be created. It is 
suggested that this may become possible with the aid of foresee- 
able 21st century developments in nanotechnology. (author). 


28410 (RIVM-243504003) Calibration and energy response 
of the Bitt RM10/RSO02 gamma radiation detectors. Dijk, E. van; 
Aalbers, A.H.L. Rijksinstituut voor Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). Mar 1990. 25p. (In Dutch). Project 
nr.243504. Order Number DE91640630. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This investigation was made on assignment of the Directorate of 
the Dutch State Institute for Public Health and Environmental Hy- 
giene (RIVM); includes summaries in Dutch and English. 

A radiation monitoring network with automatic warning capabili- 
ties (LMR) has been established in the Netherlands. For the 
detection of gamma radiation exposure-rate-meters manufactured 
by Bitt Technologies are used. These meters consist of a propor- 
tional counter tube (type RS 02) and a read-out unit (type RM 
10&). The photon energy response of 6 counter tubes was tested 
at the National Institute of Public Health and Environmental Protec- 
tion. The measurements were performed with heavy filtered X-rays 
in the range of 50-250 keV (ISO narrow spectrum series) and with 
gamma ray beams from cesium-137 (662 keV) and cobalt-60 (1,25 
MeV). To determine the energy response, the detector reading was 
referred to air kerma by means of a transfer ionization chamber. 
This transfer chamber was directly calibrated against the standard 
for X-rays. By applying these measurement procedures of a set of 
calibration factors (N,) as a function of photon energy was deter- 
mined. These calibration factors. expressed as the ratio air kerma 
to reading were converted to ambient dose equivalent calibration 
factors using appropriate conversion factors taken from Grosswend 
et al., 1988. From the measurement data an average ambient dose 
equivalent calibration factor of 10.8 mSv.roentgen-' was calcu- 
lated. (author). 5 refs.; 6 figs.; 5 tabs. 


28411 (RIVM-243505001) Determination of the absorbed 
dose and dose-distribution in water for low- and 
medium-energetic photons. Bultman, J.H. Rijksinstituut voor 
Volksgezondheid en Milieuhygiene, Bilthoven (Netherlands). May 
1990. 30p. (In Dutch). Order Number DE91640667. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This investigation was made on assignment of the Ministry of 
Welfare, Public Health and Culture (Min. WVC); includes sum- 
maries in Dutch and English. 

The methods to determine the absorbed dose to water for low 
and medium energy photons were studied. Large differences 
between the results of these methods exists. So, a research propo- 
sition has been made to explain these differences. The goal of this 
research will be the development of a method to determine the ab- 
sorbed dose below approximately 400 keV with an_ ionization 
chamber calibrated at °°Co gamma radiation. To explain the differ- 
ences between the set of methods, some causes were proposed, 
like the influence of the ionisation chamber on the measurement in 
water. Also, some methods to determine the factors are proposed. 
(author). 29 refs. 


418 ERA Vol. 16, No. 10 


28412 (SAND—91-0145C) Experimental verification of 
bremsstrahlung production and dosimetry predictions for 15.5 
MeV electrons. Sanford, T.W.L.; Beutler, D.E.; Halbleib, J.A.; 
Knott, D.P. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 11p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910751— 
12: IEEE annual international nuclear and space radiation effects 
conference, San Diego, CA (United States), 15-19 Jul 1991). Order 
Number DE91015339. Source: OSTI; NTIS; GPO Dep. 

The radiation produced by a 15.5-MeV monoenergetic electron 
beam incident on optimized and nonoptimized bremsstrahlung 
targets is characterized using the ITS Monte Carlo code and mea- 
surements with equilibrated and non-equilibrated TLD dosimetry. 
Comparisons between calculations and measurements verify the 
calculations and demonstrate that the code can be used to predict 
both bremsstrahlung production and TLD response for radiation 
fields that are characteristic of those produced by pulsed simula- 
tors of gamma rays. At optimum bremsstrahlung production, the 
predicted total forward radiation fluence detected in equilibrated 
TLD dosimetry agrees with that measured within the +6% uncer- 
tainty of the measurement. The absolute comparisons made here 
provide independent confirmation of the validity of the TLD calibra- 
tion for photon fields characteristic of gamma-ray simulators. The 
empirical Martin equation, which is often used to calculate radiation 
dose from optimized bremsstrahlung targets, is examined, and its 
range of validity is established from the data presented. 23 refs., 
11 figs., 2 tabs. 


28413 (SAND-91-1481C) Use of silicon bipolar transistors 
as sensors for neutron energy spectra determination. Kelly, 
J.G.; Griffin, P.J.; Luera, T.F. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910751-13: IEEE annual international nuclear and space 
radiation effects conference, San Diego, CA (United States), 15-19 
Jul 1991). Order Number DE91015668. Source: OSTI; NTIS; GPO 
Dep. 

Recent reevaluation of the neutron displacement damage func- 
tion for silicon qualifies it as a sensor for spectra determinations. 
This development is especially useful in the critical energy region 
from 0.1 to 2.0 MeV where, in the absence of fission foils, there is 
a shortage of response functions needed to define spectra satis- 
factorily. This paper describes how silicon bipolar devices can be 
used to improve neutron spectra determinations and therefore to 
better predict the displacement damage induced in devices. 11 
rets., 3 figs., 2 tabs. 


28414 (SSI-P—498-88) Sampling and monitoring of carbon- 
14 in gaseous effluents from nuclear tacilities - a literature 
survey. Sneliman, M. (Technical Research Centre of Finland, Es- 
poo (Finland). Reactor Laboratory). Swedish Radiation Protection 
Inst., Stockholm (Sweden). Dec 1988. 59p. Order Number 
DE91642660. Source: OSTI; NTIS (US Sales Only); INIS. 

C-14 compounds produced in the coolant may be released 
mainly together with off-gas and waste water from the coolant pu- 
rification and treatment system. In reactors the release of C-14 will 
occur mainly in gaseous effluents and only a few percent in liquid 
effluents. Reported releases from BWRs range from 260 to 670 
GBaq/GW(e) x year and from 90 to 430 GBq/GW(e) x year for 
PWRs. At BWRs the condenser air ejector contributes the main in- 
plant release pathway, whereas in PWRs the off-gas treatment 
vents are the main pathway for C-14 release. C-14 sampling meth- 
ods depend generally on the C-14 being in the form of COz. The 
off-gas discharges from BWRs are mainly in the form of. CO2 
whereas in PWRs a major fraction of the released C-14 is in the 
form of hydrocarbons or carbon monoxide (generally 80-100%). 
Sampling systems in PWRs should therefore be equipped with a 
catalytic oxidizer to convert all C-14 to CO, before trapping. The 
purpose of this study is to provide information on the techniques 
available for sampling and monitoring C-14. 


(UCRL-ID-107563) Tooele NDE test report: LLNL 14 
MeV Neutron Activation Group. Alvarez, R.A.; Rowland, MS. 


28415 


Lawrence Livermore National Lab., 
Jun 1991. 


CA (United States). 20 
28p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91015746. Source: OSTI; NTIS; GPO Dep. 

The concept of the 14-MeV Neutron Activation technique is to 
non- destructively identify unknown chemical elements or atom 
fractions in closed containers by irradiating the enclosed material 
with fast neutrons. Nuclear reactions between the neutrons and the 
atoms of the materials in the container will generally produce 
gamma rays of energies that are unique to each atom. Although 
the gamma ray spectra produced are sensitive only to the ele- 
ments that are present — not the specific chemical compounds — 
some of the constituents of chemical weapon agents are suffi- 
ciently different from those of conventional munitions to easily 
distinguish them from the latter, and, in most cases, from other 
chemical agents. This is a non-contact method of non-destructive 
evaluation with a data collection time projected to be around 10-30 
minutes per test item with an appropriate source and detector. 
Good statistical data from chlorine specimens can be obtained 
rapidly with a modest-strength neutron source, owing to the large 
radiative neutron capture cross section of chlorine. Although there 
is qualitative evidence for the other distinctive constituents of blister 
and nerve agents, namely, P, S, and F, the signature reactions for 
these elements have much smaller cross sections and need some 
combination of higher neutron flux, longer data acquisition times, or 
a more efficient detector. This was expected; it is evident from our 
preliminary data-base measurements made at LLNL, where data 
collection times of several hours were required to achieve good 
statistical accuracy in the times on the order of 10-30 minutes, we 
have ordered a pulsed neutron source with about two orders of 
magnitude greater average neutron flux than the PuBe source 
used for all data shown here. 4 refs., 3 figs. 


28416 (UCRL-JC—107599) Microcalorimeters for high reso- 
lution x-ray spectroscopy. Silver, E. (Lawrence Livermore 
National Lab., CA (USA)); Labov, S.; Pfafman, T.; Wai, Y.; Bee- 
man, J.; Goulding, F.; Landis, D.; Madden, N.; Haller, E. Lawrence 
Livermore National Lab., CA (United States). 9 Apr 1991. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. (CONF-9012102-2: Superconducting tunnel 
junctions for x-ray detection, Naples (Italy), 12-14 Dec 1990). Or- 
der Number DE91015692. Source: OSTI; NTIS; GPO Dep. 

We are developing microcalorimeters for high resolution x-ray 
spectroscopy of cosmic sources. To date, we have achieved an en- 
ergy resolution of 20 eV for 6 keV x-rays with resistive calorimeters 
using a superconducting niobium film as an x-ray absorber. This 
measurement was made at a temperature of 0.1 K in an adiabatic 
demagnetization refrigerator. Our group is also investigating the 
properties of dielectric and inductive thermal sensors, which, in 
principal, could provide resolution performance beyond what is 
achievable by resistive sensors. Our most recent experiments are 
discussed here. 23 refs., 16 figs. 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 29072 


28417 (LIYaF-1593) Energy description spectra from 
nuclear reactions in thin silicon surtace-barrier detectors irra- 
diated by 1 GeV protons. Vodop'yanov, |.B.; Miroshkin, V.V.; 
Morozov, V.F.; Pashuk, V.V.; Tverskoj, M.G. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1990. 11p. (In Russian). Order Num- 
ber DE91640697. Source: OSTI; NTIS (US Sales Only); INIS. 

Energy deposition spectra from reactions of protoms with Si nu- 
clei in 17.6 and 19.7 wm surface-barrier detectors are measured. 
Experimental data are compared with calculations based on in- 
tranuclear cascade model with tracing the particle trajectory in the 
detector volume. It is shown that algorithm developed predicts both 
the shape of the experimental spectrum and the total yield of 
events. 9 refs.; 3 figs. 


4404 Well Logging Instrumentation 


28418 (BHR-58) The sonic borehole logging tool. Oel- 
gaard, P.L. Technical Univ. of Denmark, Lyngby (Denmark). Dept. 
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of Electrophysics. Sep 1990. 45p. Order Number DE91641416. 
Source: OSTI; NTIS (US Sales Only): INIS. 

This report deals with the sonic borehole tool. First a review of 
the various elastic wave types is given and velocity values of 
compressional waves in various materials listed. Next follows a dis- 
cussion of 3 models for the relation between transit time and 
porosity, and a comparison between the 3 models is made. The 
design of sonic tools is described including their geometry. The 
path of the sonic signals is discussed. Also the effect of environ- 
mental factors on the results of the tools are considered. Finally a 
number of applications are described. In two appendices the me- 
chanics of deformable bodies and formulas for the velocity of 
sound are reviewed. (author). 


4405 Thermal Instrumentation 
Refer also to citation(s) 26173, 26189, 28402 


28419 (CONF-901263-10) Picosecond time-resolved elec- 
tron diffraction studies of laser heated metals. Elsayed-Ali. 
H.E.; Herman, J.W.; Lo, K.K. Rochester Univ., NY (United States). 
Lab. for Laser Energetics. [1990]. 9p. Sponsored by USDOE, 
Washington, DC (United States); Empire State Electric Energy Re- 
search Corp., New York, NY (United States); New York State 
Energy Research and Development Authority, Albany, NY (United 
States); Ontario Hydro, Toronto, ON (Canada): Roche DOE Con- 
tract FG02-88ER45376. From International conference on lasers 
90; San Diego, CA (United States); 10-14 Dec 1990. Order Num- 
ber DE91016345. Source: OSTI; NTIS: GPO Dep. 

Picosecond time-resolved high-energy electron diffraction is used 
as a lattice temperature probe of laser heated metal surfaces and 
thin films. A picosecond laser pulse is split into two beams. The 
first interacts with the sample. The second activates the cathode of 
an electron gun creating a collimated and focused electron pulse 
that is well synchronized with the heating laser pulse. The electron 
pulse is used to generate a reflection high-energy electron diffrac- 
tion pattern of a surface or a transmission electron diffraction 
pattern of a thin film. Since heating results in an intensity reduction 
of the elastically scattered electrons (Debye-Waller effect). the 
diffraction patterns provide information on the lattice temperature 
as well as structure. Time-resolved surface temperature measure- 
ments show general agreement with that predicted by a heat 
diffusion model. 35 refs., 7 figs. 


4406 Optical Instrumentation 


Refer also to citation(s) 25714, 26173, 26185, 26189, 26192, 
27637, 28604, 28860, 29229, 29520 


28420 (LA-UR-91-2144) High-speed TV cameras for streak 
tube readout. Yates, G.J. (Los Alamos National Lab., NM (United 
States)); Gallegos, R.A.; Holmes, V.H.; Turko, B.T. Los Alamos 
National Lab., NM (United States). [1991]. 15p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9107115—16: Society of Photo-Optical In- 
strumentation Engineers (SPIE) meeting, San Diego, CA (United 
States), 21-26 Jul 1991). Order Number DE91016081. Source: 
OSTI; NTIS; GPO Dep. 

Two fast framing TV cameras have been characterized and com- 
pared as readout media for imaging of 40 mm diameter streak tube 
(P-11) phosphor screens. One camera is based upon a Focus- 
Projection-Scan (FPS) high-speed electrostatic deflected vidicon 
with 30-mm-diameter PbO target. The other uses an interline trans- 
fer charge-coupled device (CCD) with 8.8 x 11.4 mm rectangular 
Si target. The field-of-view (FOV), resolution, responsivity, and dy- 
namic range provided by both cameras when exposed to short 
duration (= 10 y full width at half maximum [FWHM)]) transient illu- 
mination followed by a single field readout period of <3 ms are 
presented. 11 refs., 8 figs., 3 tabs. 


28421 (LA-UR-91-2541) Small satellite radiometric mee- 
surements. Weber, P.G. Los Alamos National Lab., NM (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9108117- 
1: 5. annual AlAA/Utah State University (USU) conference on 
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emall satellites, Logan, UT (United States), 27 Aug 1991). Order 
Number DE91016308. Source: OSTI: NTIS: GPO Dep. 

A critical need for the Mission to Planet Earth is to provide con- 
tinuous. well-calibrated radiometric data for the radiation budget. 
This paper describes a new. compact. flexible radiometer which will 
provide both spectrally integrated data and data in selected spectral 
bands. The radiometer design is suitable for use on small satel- 
lites, aircraft, or remotely piloted vehicles (RPVs). 12 refs., 2 figs. 


28422 (LBL-30074) Tunable far infrared laser spectroscopy 
of Van der Waals molecules in a planar supersonic jet expan- 
sion. Busarow, K.L. Lawrence Berkeley Lab., CA (United States). 
Dec 1990. 317p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract AC03-76SFO00098. Order Number 
DE91014319. Source: OSTI; NTIS; INIS: GPO Dep 

The gas phase high resolution spectroscopic study of weakly 
bound clusters can provide the information necessary to develop 
an intermolecular potential energy surface. This surface can then 
be used to better understand condensed phases. In this work, a 
tunable far infrared laser spectrometer is used to study weakly 
bound dimers produced in the newly developed continuous planar 
supersonic jet expansion apparatus. The water dimer is an exten- 
sively studied hydrogen bonded dimer. It undergoes several 
tunneling motions which result in splittings and perturbations of the 
rovibrational energy levels. A review is presented of much of the 
experimental and theoretical work done on water dimer, including a 
description of the combined fit of all the high resolution spectro- 
scopic results by Coudert and Hougen. Also included is a 
discussion of the measurement of the K = 1 lower — K = 2 lower 
band pertormed using the tunable far infrared laser/planar jet appa- 
ratus. The preliminary results from the study of CH4-H20O will also 
be presented. CH,-H2O is unique in that unlike a_ strongly 
anisotropic complex, such as the water dimer, the monomer sub- 
units are nearly free internal rotors. Seven bands are observed 
which have very similar band origins and rotational constants. Two 
energy level diagrams are proposed which are strongly influenced 
by earlier ArH2O studies. A brief qualitative discussion of the 
CH,4-H2O binding energy compared to that of ArH2O is also in- 
cluded. 152 refs., 54 figs., 20 tabs. 


28423 (NAL-TR-1078) Slant hot-wire inclination measure- 
ment using dual laser beams. Takagi, M. (National Aerospace 
Laboratory, Tokyo (Japan)); Honma, M. National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1990. 7p. (in Japanese). Order Number 
DE91522973. Source: OSTI; NTIS (US Sales Only). 

It is basically important to determine an exact slant hot-wire incli- 
nation to the axial flow direction, in order to measure accurately 
the transverse velocity component of the flow with a slant hot-wire 
velocimeter. For the purpose, a new method, in which dual parallel 
laser beams such as laser-two-focus velocimeter beams were used 
for the measurement, was proposed and executed experimentally. 
Since the squared hot-wire bridge output is proportional to the 
mean value of the beam intensity exposed on the hot-wire ele- 
ment, the bridge output indicates maximum variation, when the 
slant wire is exposed to just dual beams. The beam rotating angle, 
where one beam is rotating around the other, is referred as the 
slant angle of the wire. By the execution of this new method, fol- 
lowing knowledge was obtained. The wire inclination can be 
measured also when the wire is located in a wind tunnel. The dual 
beams of the laser-tow-focus velocimeter rotate in precession. This 
precession can be applied to align an optical head. 7 refs., 7 figs. 


28424 Crystal diftraction lens with variable focal length. 
Smither, R.K. To Dept. of Energy. 29 Dec 1988. USA Patent patent 
application 7-291,916. 39p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE91016884. Source: OSTI; NTIS; GPO Dep. 

This invention relates to a method and apparatus for the control 
of the shape of a planar structure, and in particular to an instru- 
ment in which thermal gradients are used to control the shape of 
the surface of a diffraction crystal. This invention is comprised of a 
method and apparatus for creating a thermal gradient between the 
major surfaces of a diffraction crystal and for controlling the shape 
of the surface of a diffraction crystal so that the crystal will function 
as a variable focus crystal diffraction lens. 10 figs. 
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28425 (UCRL-ID—105574) Diftraction-limited imaging of 
satellites using bispectral speckle interferometry. Lawrence, 
T.W.: Goodman. D.M.: Fitch, J.P.: Johansson, E.M. Lawrence Liv- 
ermore National Lab.. CA (United States). 21 Nov 1990. Qp. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91015745. Source: 
OSTI: NTIS: GPO Dep. 

We have developed and implemented a new technology for 
removing the effects of atmospheric turbulence from telescope im- 
ages. This technology, bispectral speckle interferometry, permits 
imaging of astronomical objects and satellites to the diffraction limit 
of the collecting telescope. We have successfully applied this tech- 
nique to speckle images we obtained with a 1.6 meter telescope at 
the Air Force Maui Optical Station on Mt. Haleakala, Maui. We 
have extracted diffraction-limited features of several satellites, in- 
cluding the Hubble Space Telescope. This technology should have 
a positive impact on both astronomical and defense imaging prob- 
lems. 18 ref., 4 figs. 


28426 (UCRL-JC—107195) Photography of shock waves in 
explosive crystals. Frank, A.M.; Tao, W.C. Lawrence Livermore 
National Lab., CA (United States). 11 Jul 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9107115-14: Society of Photo-Optical In- 
strumentation Engineers (SPIE) meeting, San Diego, CA (United 
States). 21-26 Jul 1991). Order Number DE91015772. Source: 
OSTI; NTIS; GPO Dep. 

Recent advances in high-speed microscopy allow successful 
streak photography of nonreactive shock waves passing through 
individual explosive crystals. Measurement of the shock velocity 
both in the crystal and in the water surrounding the crystal allows 
us to determine the shock pressures. These diagnostic tools have 
the required temporal and spatial resolutions to enable us to study 
the microscopic processes in nonreactive and possibly reactive 
shock environments. 4 refs., 3 figs. 


28427 (UCRL-JC—107591) Optical design of a high power 
fiber optic coupler. English, R.E. Jr.; Halpin, J.M.; House, F.A.; 
Paris, R.D. Lawrence Livermore National Lab., CA (United States). 
19 Jun 1991. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9107115-26: So- 
ciety of Photo-Optical Instrumentation Engineers (SPIE) meeting, 
San Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91016924. Source: OSTI; NTIS; INIS; GPO Dep. 

Fiber optic beam delivery systems are replacing conventional 
mirror delivery systems for many reasons (e.g., system flexibility 
and redundancy, stability, and ease of alignment). Commercial 
products are available that use of fiber optic delivery for laser 
surgery and materials processing. Also, pump light of dye lasers 
can be delivered by optical fibers. Many laser wavelengths have 
been transported via optical fibers; high power delivery has been 
reported for argon, Nd:YAG, and excimer. We have been develop- 
ing fiber optic beam delivery systems for copper vapor laser light; 
many of the fundamental properties of these systems are applica- 
ble to other high power delivery applications. A key element of 
fiber optic beam delivery systems is the coupling of laser light into 
the optical fiber. For our application this optical coupler must be ro- 
bust to a range of operating parameters and laser characteristics. 
We have access to a high power copper vapor laser beam that is 
generated by a master oscillator/power amplifier (MOPA) chain 
comprised of three amplifiers. The light has a pulse width of 40-50 
nsec with a repetition rate of about 4 kHz. The average power 
(nominal) to be injected into a fiber is 200 W. (We will refer to aver- 
age power in this paper.) In practice, the laser beam’s direction and 
collimation change with time. These characteristics plus other me- 
chanical and operational constraints make it difficult for our coupler 
to be opto-mechanically referenced to the laser beam. We describe 
specifications, design, and operation of an optical system that cou- 
ples a high-power copper vapor laser beam into a large core, 
multimode fiber. The approach used and observations reported are 
applicable to fiber optic delivery applications. 6 rets., 6 figs. 


28428 (UCRL-JC—107889) Distortion free projection lithog- 
raphy. Hawryluk, A.M.; Ceglio, N.M.; Phillion, D.W.; Gaines, D.P. 
Lawrence Livermore National Lab., CA (United States). 9 Jul 1991. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract W-7405-ENG-48. (CONF-9105114—1: International sym- 
posium on electron, ion and photon beams, Seattle, WA (United 
States), 28-31 May 1991). Order Number DE91016570. Source: 
OSTI; NTIS; GPO Dep. 

Soft x-ray projection lithography (SXPL) may be used to fabricate 
high resolution structures for future devices, but will require an all- 
reflecting optical system with ~ 100 nm resolution and < 10 nm 
image distortion over large fields-of-view. In present designs, the 
lithographic tool for SXPL is envisioned as a “ring-field” scanning 
system with multiple (3-5), possibly aspheric, imaging optics fabri- 
cated to ~ < 1 nm figure precision. In its present form, several 
technologies must be developed before this tool can become prac- 
tical. A simple, non-scanning optical system with less expensive 
optics, reduced mirror reflection losses and lower source power 
requirements would be very attractive. We have developed a tech- 
nique, called Encoded Mask Lithography (EML), which allows for 
distortion free, high resolution reticle replication over a large field- 
of-view while using an imaging system with substantial inherent 
distortion. When applied to SXPL, EML allows us to use a simple, 
two spherical mirror imaging system. The simplified optical system 
used in EML eases optic fabrication requirements, obviates the 
need for mask-to-wafer scanning, and decreases multilayer mirror 
reflection losses and source power requirements. Although devel- 
oped for SXPL, this concept is applicable to all forms of projection 
lithography where distortion over large fields may be a problem. 10 
refs., 4 figs. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 25988, 26495, 26597, 26658, 26728, 
27502, 27842, 27846, 28042, 28109, 28110, 28450, 28583 


28429 (ANL/CP-72757) Progress on the ANL advanced 
AEM project. Zaluzec, N.J. Argonne National Lab., IL (United 
States). Mar 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-910870— 
19: 49. Electron Microscopy Society of America (EMSA) annual 
meeting, San Jose, CA (United States), 4-9 Aug 1991). Order 
Number DE91015712. Source: OSTI; NTIS; GPO Dep. 

Commercial instrumentation on the market today, although la- 
beled as “analytical electron microscopes”, are in fact transmission 
or scanning transmission electron microscopes with analytical 
attachments. While the manufacturers always optimize their instru- 
ments, they inevitably do so at the expense of analytical 
performance, and instead optimize for the best possible image res- 
olution. In 1980 the Electron Microscopy Center (EMC) at Argonne 
National Laboratory (ANL) began a development project to specify 
and acquire a true analytical electron microscope (AEM). The in- 
strument specifications were devised with the primary goal of 
attaining the best possible analytical sensitivity, resolution and ver- 
satility consistent for state of the art materials research and still 
provide moderate imaging capabilities. Early in the conceptual de- 
sign it was determined that the instrument was sufficiently involved 
that it would not be built by the research staff at ANL alone, and 
the decision was made to enter a development contract with a 
commercial manufacturer. After spending 3 years raising funds, 2 
years visiting manufacturers to discuss and detail the specifica- 
tions, and 1 year in bidding and negotiating a contract, the project 
was finally awarded to VG Scientific Instruments, (now VG Micro- 
scopes Ltd.) of East Grinstead, England. Progress nas been slow 
but deliberate and it appears that the instrument is nearing comple- 
tion and may actually be delivered this year. This report presents 
the design and projected capabilities of the AEM. 6 figs. 


28430 (ANL/CP-—73126) Massive icing of a HPGe EDS de- 
tector with an ultrathin window. Foitzik, A.H. (Case Western 
Reserve Univ., Cleveland, OH (USA). Dept. of Materials Science 
and Engineering); Sears, J.S.; Heuer, A.H.; Zaluzec, N.J. Argonne 
National Lab., IL (United States). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910870-20: 49. Electron Microscopy Society of 


America (EMSA) annual meeting, San Jose, CA (United States), 4-: 


9 Aug 1991). Order Number DE91015723. Source: OSTI; NTIS; 
GPO Dep. 
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Short communication. ELECTRON MICROSCOPES/ice; ELEC- 
TRON MICROSCOPES/cooling; X-RAY SPECTROSCOPY; 
GERMANIUM; WINDOWS; ICE; COOLING 


28431 (EUR-13036) Cladding flaw detection and sizing by 
horizontally polarized shear wave ultrasonic EMAT transduc- 
ers. Certo, M. (Centro Informazioni Studi Esperienze, Milan (IT)); 
Guerini, L. Commission of the European Communities, Luxem- 
bourg (Luxembourg). Aug 1990. 52p. Contract 3010-86-07 ELISPI. 
Source: OSTI; NTIS (US Sales Only). 

Further experimental work was done within the framework of the 
current research contract on the employment of the EMAT tech- 
nique in the ultrasonic inspection of reactor vessel cladding. This 
year's activity focused on the study of the space distribution of the 
ultrasonic beam generated by the flexible transducers developed 
during the course of the previous year, and on the inspection of 
the cladding of the JRC-ISPRA PWR vessel 1:5 scale model. Two 
transducer pairs were used to make laboratory measurements on 
the clad and unclad test block sides for the purpose of studying ul- 
trasonic beam distribution. It emerged that the cladding tended to 
confine the beam. If however the wavelength was equal to or 
greater than the cladding thickness the confinement was not 
complete and became less and less evident with increasing wave- 
length. It was consequently possible to pick up echoes produced 
by flaws located both within the cladding and in the underlaying 
layers. The PWR vessel model cladding was then inspected in the 
neighbourhood of the welds and a large number of flaws was 
found. The EMAT technique has proved to be suitable for the de- 
tection and rough location of flaws but less so for their sizing, 
although in some cases it was possible to assess the distance be- 
tween the flaw and the cladding top. 


28432 (HMRL-R-73) Particle densitometer based on the 
Acoustical Resonance Measurement: Final report. Vetter, A.A. 
Humbug Mountain Research Labs., Duarte, CA (United States). 20 
May 1991. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-89CE15453. Order Number 
DE91012289. Source: OSTI; NTIS; GPO Dep. 

The sound speed of a two-phase mixture of particles in gas 
decreases as the mass density of the particles increases. By mea- 
suring the decrease in the resonant frequencies, which are linearly 
related to the sound speed, the mass density of the particles can 
be determined. These effects form the basis of the Acoustical Res- 
onance Measurement (ARM) for particle density and sizing. The 
ARM provides a nonintrusive and real-time measurement of mass 
loading and sizing of particles fluidized by a gas phase. Develop- 
ment of a particle densitometer based on the ARM to monitor the 
pneumatically conveyed particle mass loading was continued with 
this project. Experimental testing indicates that the standing waves 
for longitudinal resonances in nonuniform gas-solids axial flow are 
not steady. Consequently, the ARM is more difficult to apply to lon- 
gitudinal resonances than to transverse resonances. 22 refs., 19 
figs. 


28433 (LA-12128-C) Abstracts of papers presented at the 
first Los Alamos symposium on ultra-wideband radar. Noel, 
B.W. (comp.). Los Alamos National Lab., NM (United States). Jul 
1991. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-900397—Absts.: 1. 
Los Alamos symposium on ultra-wideband radar, Los Alamos, NM 
(United States), 5-8 Mar 1990). Order Number DE91015976. 
Source: OSTI; NTIS; GPO Dep. 

To provide an open and unbiased forum for exchanging ideas 
and research results among specialists in the field of radar and re- 
lated topics, the First Los Alamos Symposium on Ultra-Wideband 
Radar was held at Los Alamos National Laboratory March 3-7, 
1990. This document contains copies of the abstracts of the pa- 
pers presented at the symposium. More than 200 scientists and 
engineers from the United States, Canada, and Great Britain 
attended the symposium. They heard 75 papers that | tried to cate- 
gorize into seven subject areas: fundamental topics, computational 
electromagnetics, applications, new technologies, signal propaga- 
tion, signal processing, and testing. Of the 75 papers, roughly 45 
of the full texts are scheduled to be published in book form by 
CRC Press. 
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28434 Real time infrared aerosol analyzer. Johnson, S.A.; 
Reedy, G.T.; Kumar, R. To Dept. of Energy. 18 Nov 1988. USA 
Patent patent application 7-273,395. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE91016852. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This invention consists of an apparatus for analyzing aerosols in 
essentially real time and includes a virtual impactor which sepa- 
rates coarse particles from fine and ultrafine particles in an aerosol 
sample. The coarse and ultrafine particles are captured in polyte- 
trafluoroethylene (PTFE) filters, and the fine particles impact onto 
an internal light reflection element. The composition and quantity of 
the particles on the PTFE filter and on the internal reflection ele- 
ment are measured by alternately passing infrared light through the 
filter and the internal light reflection element, and analyzing the 
light through infrared spectrophotometry to identify the particles in 
the sample. 


28435 (UCRL-CR-107905) An elevated temperature titra- 
tion calorimeter. Smith, J.R. (Florida State Univ., Tallahassee, FL 
(USA). Dept. of Chemistry); Zanonato, P.L.; Choppin, G.R. 
Lawrence Livermore National Lab., CA (United States). Jun 1991. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91015765. Source: 
OSTI; NTIS; GPO Dep. 

A variable-temperature (313 K to 353 K) titration calorimeter of 
high sensitivity has been constructed. The purpose of the calorime- 
ter is to study temperature effects on the enthalpies of complex 
formation and of other reactions of metal cations such as hydroly- 
sis and precipitation. Operation of the calorimetric system, 
including that final calculation of the heat released during titration, 
is automatic via computer control. Calibration tests of the calorime- 
ter using 2-amino-2-hydroxymethyl-1,3-propanedio! gave -(46.0 + 
0.3) kJ mol" and -(46.2 + 0.2) kJ mol-" for the enthalpy of pro- 
tonation, at 318 K and at 343 K, respectively. For titrations of 
2-bis(2-hydroxyethyl) amino-2-hydroxymethyl-1,3-propanediol, en- 
thalpy of protonation values of -(28.4 + 0.3) kJ mol—’ and -(29.3 
+ 0.2) kJ mol—' were obtained at 318 K and at 343 K, respec- 
tively. 6 refs., 3 figs., 2 tabs. 


28436 (UCRL-JC—107498) Progress in AMS measurements 
at the LLNL spectrometer. Southon, J.R.; Vogel, J.S.; Trumbore, 
S.E.; Davis, J.C.; Roberts, M.L.; Caffee, M.; Finkel, R.; Proctor, 
1.D.; Heikkinen, D.W.; Berno, A.J.; Hornady, R.S. Lawrence Liver- 
more National Lab., CA (United States). Jun 1991. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9105225-1: 14. international radiocarbon 
conference, Tucson, AZ (United States), 20-24 May 1991). Order 
Number DE91015112. Source: OSTI; NTIS; INIS; GPO Dep. 

The AMS measurement program at LLNL began in earnest in 
late 1989, and has initially concentrated on '*C measurements for 
biomedical and geoscience applications. We have now begun mea- 
surements on 'Be and °®Cl, are presently testing the spectrometer 
performance for @®Al and 3H, and will begin tests on 7Be, *'Ca 
and '2°| within the next few months. Our laboratory has a strong 
biomedical AMS program of '4C tracer measurements involving 
large numbers of samples ‘sometimes hundreds in a single experi- 
ment) at '*C concentrations which are typically 5-5 times Modern, 
but are occasionally highly enriched. The sample preparation tech- 
niques required for high throughput and low cross-contamination 
for this work are discussed elsewhere. Similar demands are placed 
on the AMS measurement system, and in particular on the ion 
source. Modifications to our GIC 846 ion source, described below, 
allow us to run biomedical and geoscience or archaeological sam- 
ples in the same source wheel with no adverse effects. The source 
has a capacity for 60 samples (about 45 unknown) in a single 
wheel and provides currents of 30-60yA of C~ from hydrogen- 
reduced graphite. These currents and sample capacity provide high 
throughput for both biomedical and other measurements: the AMS 
system can be started up, tuned, and a wheel of carbon samples 
measured to 1—1.5% in under a day; and 2 biomedical wheels can 
be measured per day without difficulty. We report on the present 
status of the Lawrence Livermore AMS spectrometer, including 
sample throughput and progress towards routine 1% measurement 


422 ERA Vol. 16, No. 10 


capability for '4C, first results on other isotopes, and experience 
with a multi-sample high intensity ion source. 5 refs. 
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Refer also to citation(s) 27254, 28072, 28075, 28108, 28109, 
28433, 28908, 29541, 29556, 29572 


28437 (KCP—613-4125) Polymide scale-up in a new facility: 
Final report. Jamieson, D.R. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Jul 1991. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. Order Number DE91015080. Source: OSTI; 
NTIS; GPO Dep. 

A process for producing APO-BMI, a molding resin, was scaled 
up and a production capability for producing up to 450-pound 
batches of product per run was fully developed. During the scale-up 
efforts, each piece of equipment used in the process was evalu- 
ated and modified as needed, and alternate pieces of equipment 
were also evaluated as part of a contingency plant to minimize pro- 
duction interruptions in the event of major equipment breakdown or 
malfunction. Three major modifications of the original process de- 
sign were performed. One involved the design and installation of a 
hot water heat exchanger on the reactor to provide the necessary 
temperature control, another involved the modification of the vac- 
uum drier to prevent overheating and caking of the final product, 
and the third involved the modification of the original filter system 
to provide more efficient and rapid filtration. Various other modifica- 
tions and process improvements reduced the elapsed processing 
time from around 14 days to about 7 days per 450-pound batch. 
The project also served as the impetus for the initiation and fund- 
ing for a separate project dealing with the treatment and disposal 
of wastewater generated in the process. Long-term storage stability 
of APO-BMI was demonstrated through results obtained from a 
one-year accelerated aging study. The combination of good long- 
term stability, a production capability approaching 1800 pounds per 
month, and an established contingency production capability pro- 
vides assurances that the quantities of product needed to meet 
program requirements can be fully met. 2 refs., 9 figs., 3 tabs. 


28438 (LA-12133) On the motility of military microrobots. 
Solem, J.C. Los Alamos National Lab., NM (United States). 
Jul 1991. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91015319. Source: OSTI; NTIS; GPO Dep. 

| show that at the physical limits of technology, crude robots on 
the size scale of 10-100 um may be possible. An interesting as- 
pect of such miniscule vehicles is the means by which they might 
move about. | address this question with a number of detailed cal- 
culations for microrobots traveling by air, land, and sea. The 
Reynolds number for airborne robots is close to unity — the viscous 
forces dominate the inertial forces. | show that there is no sense to 
using a lifting airfoil, a microrobotic helicopter could fly by simply 
gripping the viscous air around it. Swimming robots encounter a 
higher Reynolds number and | explore a variety of propulsion 
mechanisms. The best propulsion appears to be a fan propeller 
using blades of rather unusual design. Surprisingly, the corkscrew- 
flagellum propulsion of the motile form of Escherichia coli is a good 
deal less efficient than this fan propulsion. Nature is known for her 
parsimonious use of energy: perhaps she uses the flagellum be- 
cause it is easy to fabricate from protein. Hopping seems to be the 
most effective mode of transport for earth-bound robots. It is 
stealthy, predator-evading, and energy-efficient and provides mobil- 
ity over many types of terrain. | calculate optimum hopping 
strategies as a function of weight and atmospheric viscosity. It 
would be interesting to see how these equations apply to insects. 
Finally, | show various ways adhesion and electric fields can be 
used for walking on walls. The research is avant-garde, but may 
be useful when micromechanical technology reaches the projected 
level of competence. 5 figs. 
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28439 (SAND-—91-0946C) A simple model for the motion of 
pulsed-laser-driven thin flyers. Lawrence, R.J.; Trott, W.M. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 7p. 
Sponsored by USDOE, Washington. DC (United States). DOE 
Contract AC04-76DP00789. (CONF-911069-2: 3. international 
conference on mechanical and physical behavior of materials un- 
der dynamic loading, Strasbourg (France). 14-18 Oct 1991). Order 
Number DE91011325. Source: OST!; NTIS; GPO Dep. 

A model that predicts the final velocity of high-power, pulsed- 
laser-driven thin flyers is described. The required input parameters 
can either be obtained from standard handbooks or simply 
extracted from one set of data. The model yields a number of fea- 
tures and scaling laws that are well verified by experiment. Specific 
comparisons of model predictions with experimental results illus- 
trate excellent agreement for variations of laser fluence and pulse 
width as well as flyer diameter and thickness. 4 refs., 6 figs., 1 tab. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 28401, 28426, 28452 


28440 (LA-—12071-MS) Field spot-test kit for explosives. 
Baytos, J.F. Los Alamos National Lab., NM (United States). Jul 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE91015321. 
Source: OSTI; NTIS; GPO Dep. 

A spot-test kit was developed to identify the presence of explo- 
sives as contaminants on equipment and materials in processing 
buildings in explosives areas. Three reagents in a carrying case 
with all the tools needed, including a portable ultraviolet (UV) lamp, 
can be used in the field to detect any of the common explosives 
used at Los Alamos. The test is simple. After a suspect area or 
material is wiped with a clean fitter paper, a drop of each of the 
three reagents placed on different parts of the sample will change 
color when explosives and/or other nitro compounds are present. A 
UV light (short wavelength, 254 nm) enhances color for RDX/HMX 
explosives. If the sample cannot be identified it is collected for lab- 
oratory analysis. The current procedure, which works well at Los 
Alamos, is included as an appendix. 1 fig. 


28441 Preparation of  1,3,5-triamino-2,4,6-trinitrobenzene 
from 3,5-dichloroanisole. Ott, D.G.; Benziger, T.M. To Dept. of 
Energy. 21 Dec 1988. USA Patent patent application 7-289,653. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE91016883. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Preparation of 1,3,5-triamino-2,4,6-trinitrobenzene (TATB) from 
3,5-dichloroanisole. Nitration of 3,5-dichloroanisole under relatively 
mild conditions gave 3,5-dichioro-2,4,6-trinitroanisole in high yield 
and purity. Ammonolysis of this latter compound gave the desired 
TATB. Another route to TATB was through the treatment of 
the 3,5-dichloro-2,4,6-trinitroanisole with thionyl chloride and 
dimethylformamide to yield 1,3,5-trichloro-2,4,6-trinitrobenzene. 
Ammonolysis of this product produced TATB. 4 figs. 


28442 Tungsten bridge for the low energy ignition of explo- 
sive and energetic materials. Benson, D.A.; Bickers, R.W. Jr.; 
Blewer, R.S. To Dept. of Energy. 20 Dec 1988. USA Patent patent 
application 7-292,201. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. Order Num- 
ber DE91016886. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
A tungsten bridge device for the low energy ignition of explosive 
and energetic materials is disclosed. The device is fabricated on a 
silicon-on-sapphire substrate which has an insulating bridge ele- 
ment defined therein using standard integrated circuit fabrication 
techniques. Then, a thin layer of tungsten is selectively deposited 
on the silicon bridge layer using chemical vapor deposition tech- 
niques. Finally, conductive lands are deposited on each end of the 
tungsten bridge layer to form the device. It has been found that 
this device exhibits substantially shorter ignition times than 
standard metal bridges and foil igniting devices. In addition, sub- 
stantially less energy is required to cause ignition of the tungsten 
bridge device of the present invention than is required for common 
metal bridges and foil devices used for the same purpose. 2 figs. 


28443 (SAND-90-2517) Status of PEXSAD development. 
Lieberman, M.L. Sandia National Labs., Albuquerque, NM (United 
States). May 1991. 50p. Sponsored by USDOE, Washington. DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91012365. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Status of the development of a Paste Explosive Safe and Arm 
Device (PEXSAD), which offers significant safety advantages over 
other explosive firing sets, is presented. A miniaturized system has 
been shown to function effectively — i.e., bubble-free extrusion can 
be routinely achieved in air-filled tubing and both ferroelectric cur- 
rent injectors and compressed magnetic field firing sets driven by 
RX-08-FK paste explosive (PEX) yield attractive outputs. Much of 
this investigation has focused on characterization of PEX extrusion 
conditions because the requirement of bubble-free extrusion in air- 
filled tubing demanded an advancement over the state of the 
technology. 49 figs., 5 tabs. 


28444 (SAND-91-0277) Explosively driven missile trajec 
tory parameters for various fragment materials and velocities. 
Vigil, M.G. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1991. 71p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91014330. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Analyses are presented for explosively driven missile fragment 
trajectories resultant from cased explosive configurations. Frag- 
ment trajectory parameter data are presented in graphical form for 
three different fragment materials (aluminum, steel and uranium), 
initial velocities between 0.6mm/yus (2000 ft/sec) to 4.3mm/us 
(14,000 ft/sec), various launch angles (0 to 45 degrees), various 
drag coefficients, several elevations above sea level, and for 
various geometries. This trajectory information can be used to de- 
termine safe distances for spectators or site personnel observing a 
test or to address potential fragment damage to structures at im- 
pact. 12 refs., 12 figs., 1 tab. 


28445 (SAND-91-1589C) Development of an explosive va- 
por generator. Ingersoll, D.; Rodacy, P.J. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 9p. Sponsored by De- 
partment of Transportation, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910774-15: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91015700. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In order to critically evaluate explosive vapor detection systems, 
a calibrated explosive vapor source is required. A prototype source 
has been developed and built, and it is currently being evaluated. 
This source was designed to be portable. The weight of the main 
unit is less than 20 pounds, and its size is comparable to a small 
briefcase. The design allows for easy interchange of explosive va- 
por sources. This prototype source is currently being evaluated for 
the generation of calibrated gas streams containing NG, EGDN, 
and TNT. The design and operational characteristics of the proto- 
type unit will be described. The possibility of extending this 
technology to other explosives will also be described. 5 figs. 


28446 (UCRL-JC—104280) Understanding composite explo- 
sive energetics: 2, Particle size effects and reaction modelling 
development. Tao, W.C.; Tarver, C.M.; Breithaupt, D.R.; Omellas, 
D.L. Lawrence Livermore National Lab., CA (United States). 3 Jun 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9011119-5: 27. 
JANNAF combustion meeting, Cheyenne, WY (United States), 5-9 
Nov 1990). Order Number DE91015770. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

We investigated the first series of bicomponent composite explo- 
sives, PETN/AI and TNT/AI, loaded with different weight percent of 
5 um spherical aluminum. The metal acceleration techniques cho- 
sen for this study proved to be quite versatile in detailing the 
reaction zone length for the reaction between the aluminum and 
the detonation products. We have been able to incorporate a cal- 
culational method, which involves reactive flow modelling and 
thermodynamic calculations with TIGER, to predict the extent of 
aluminum reaction within the early time expansion. We performed 
additional Ta plate-push and impedance-matching particle velocity 
measurements on PETN/AI compositions with longer charges filled 
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with 18 4m aluminum particles. It is our goal to understand the dif- 
ferent physical. chemical, and thermal mechanisms influencing the 
complex kinetics associated with composite explosive systems in 
hope that we can tailor the rate of explosive energy delivery for 
various applications. We are developing a reaction zone model 
(ZND). in contrast to a CJ model. which will provide a realistic and 
useful description of the hydrodynamic response in composite ex- 
plosives. From the particle velocity measurements using either a 
LiF or NaCl impedance-matching crystal, we found that the previ- 
ous CJ reactive flow mode! with instantaneous energy release 
often overestimates the early time Ta velocity profile. The new ZND 
reaction zone model with the incorporation of aluminum burn is 
able to describe the particle velocity histories. At short run dis- 
tances the detonation within these metal filled compositions is not 
steady-state, and the ZND model slightly underestimates the Ta 
plate velocities. At longer distances, the ZND model is able to re- 
solve the two dimensional effects from radial rarefaction. The 
aluminum reaction in both the 5 4m and 18 um composite formula- 
tions with PETN follows a simple diffusion mechanism. 7 refs. 


28447 (UCRL-JC—104515) The effects of HMX particle size 
and binder stitimess on the burning mechanism and regres- 
sion rate of a series of fast burning propellants. Tao, W.C.; 
Costantino, M.S.; Ornellas, D.L.; Green, L.G.; Jessop, E.S. 
Lawrence Livermore National Lab., CA (United States). 3 Jun 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9011119-4: 27. 
JANNAF combustion meeting, Cheyenne, WY (United States), 5-9 
Nov 1990). Order Number DE91015785. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The combustion behavior and average surface-regression rate of 
four Low Vulnerability Explosives (LOVEX) formulation, RX-35-BG, 
-BH,-BI, and -BJ, are investigated te pressures to one GPa. In 
these propellant-type formulations, we vary the initial particle-size 
distribution of the HMX and the binder/plasticizer ratio, while main- 
taining the same HMxX solids loading, binder/plasticizer type, and 
method of formulation. Nitroglycerin/Triacetin (75/25) and polyethy- 
lene glycol (PEG) are used as the energetic plasticizer and 
polymeric binder, respectively. The HMX solids loading in each for- 
mulation is 60 wt%, consisting of a narrow particle size distribution 
of 6-8 yum for RX-35-BG and -Bl, and LX-04 grade HMX (a 
bimodal distribution with a 60/6 4m median particle sizes) for RX- 
35-BH and -BJ. Within each pair of formulations with the same 
HMX particle size, we varied the ratio of the NG/TA plasticizer to 
the PEG polymeric binder such that the mechanical properties 
ranged from “rubbery” to “very stiff.” In general, the regression 
rates for the larger particle size formulations are 20-50% faster 
than those for the 6 um formulations. Comparing formulations in 
which the HMX particle size was kept constant, we observed that 
the formulation with the more compressible (and more energetic) 
binder burned faster than that with the stiff binder. Up to 950 MPa 
and independent of the initial confinement pressure, all of the 
formulations exhibited a planar burning mechanism with the regres- 
sion rates obeying the classical aP" formalism. Comparison of the 
pressure-time and wire reporting-time curves indicates that there is 
no significant entrainment of still-burning condensed phase in the 
region behind the flame front. 7 refs., 11 figs., 2 tabs. 


28448 (UCRL-JC—106143) Performance evaluation of in- 
sensitive explosives. Simpson, R.L.; Kury, J.W.; Nichols, A.L. Ill; 
Breithaupt, R.D.; Crawford, P.C. Lawrence Livermore National 
Lab., CA (United States). 31 May 1991. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9110164—1: 2. Beijing international symposium on 
pyrotechnics, Beijing (China), 28-31 Oct 1991). Order Number 
DE91015767. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A calculational and experimental approach is described for char- 
acterizing explosive performance using quantities of 50-100 g. 
Thermochemical calculations are used to estimate the energy re- 
leased for the isentropic expansion of the detonation products. 
LLNL’s 1-D metal acceleration test has been modified to measure 
both detonation velocity and the high pressure behavior of the 
products. Calculational accuracy of the BKWR and CHEQ equa- 
tions of state are examined by comparison with results from 
cylinder test experiments for a range of explosives. preliminary 


424 ERA Vol. 16, No. 10 


results for the modified one-dimensional metal acceleration experi- 
ment are presented for RDX and TATB. 10 refs., 5 figs., 11 tabs. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 28444, 28595 


28449 (LA-11808-C, pp. 202-205) X-ray production experi- 
ments on the RACE Compact Torus Accelerator. Hammer, J.H. 
(Lawrence Livermore National Lab., CA (USA)); Eddleman, J.L.; 
Hartman, C.W.; McLean, H.S.; Molvik, A.W.; Gee, M. Los Alamos 
National Lab., NM (United States). May 1990. DOE Contract W- 
7405-ENG-48. (CONF-8911130—-: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

The purpose of the Compact Torus Accelerator (CTA) program at 
LLNL is to prove the principle of a unique accelerator concept 
based on magnetically confined compact torus (CT) plasma rings 
and to study applications. Successful achievement of these goals 
could lead to a high power-density driver for many applications 
including an intense x-ray source for nuclear weapons effects sim- 
ulation and an inertial fusion driver. Fusion applications and a 
description of the CTA concept are included in a companion paper 
at this conference. This paper will describe the initial experiments 
on soft x-ray production conducted on the plasma Ring ACcelerator 
Experiment (RACE) and compare the results to modeling studies. 
The experiments on CT stagnation and soft x-ray production were 
conducted with unfocused rings as a first test of CT dynamics and 
the physics of x-ray production. The x-ray fluences observed are 
consistent with expectations based on calculations employing a 
radiation-hydrodynamics code. The authors conclude with a discus- 
sion of future x-ray production studies that can be conducted on 
RACE and a possible multi-megajoule upgrade. 


28450 (SAND-90-2550) Signal parameter algorithms for 
trend analysis of digital data acquisition systems. Lee, J.W. 
Sandia National Labs., Albuquerque, NM (United States). Jul 1991. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91015367. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes three integrated Fortran routines that calcu- 
late a comprehensive set of characterization parameters for any 
uniformly sampled discrete-time signal. The parameters and algo- 
rithms are based on IEEE Standard 194-1977, Pulse Terms and 
Definitions, and on IEEE Standard 181-1977, Pulse Measurement 
and Analysis by Objective Techniques. These subroutines are used 
extensively for trend analysis of digital data acquisition system per- 
formance in the Nevada Test Site field instrumentation system. 
However, because of the generality of the software, it has potential 
to be used in many other signal processing applications. 


28451 (UCRL-ID—107569) DYNA3D analysis of heavy earth 
penetrator case designs: Viewgraph version. Logan, R.W. 
Lawrence Livermore National Lab., CA (United States). 13 
Jun 1991. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91015096. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
We recently embarked on feasibility study to develop a heavy, 
moderate velocity earth penetrator. Our primary interest was pene- 
tration into hard targets such as concrete. Accordingly, we made 
dozens of DYNA3D runs to assess case survival as a function of 
impact conditions, concrete thickness, and of course penetrator de- 
sign. Our basic goal was to explore three manufacturing options, 
and three different penetrator weight classes. The weight classes 
were termed ‘Light’ (2000-3000 Ibs.), ‘Medium’ (4500-6500), and 
‘Heavy’ (8000-14000). The first manufacturing option was a simple 
tube with a shrink-fit plug nose. This is a fast, economical manu- 
facturing option, but it is also an unproven concept, regarding both 
fabrication and impact survival. The second option was similar, but 
with a hollow nose piece welded on instead of a shrink or sliding 
fit. The third option was a monolithic billet or forged case. This is 
the most rugged structurally, but also the most expensive to make, 
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especially for the ‘Heavy’ class weights of this study. Parameters 
fixed throughout the study included the impact velocity, which was 
limited to about v = 1200 fps on air drop for the ‘Light’ designs and 
v = 1500 for the ‘Medium’ and ‘Heavy’. Other fixed parameters 
were the concrete target material, and essentially the nose shape 
which was a 3-caliber ogive. Conical noses with better penetrability 
were modeled initially, but these were poor performers given even 
moderate lateral loading. Following is a discussion of the DYNA3D 
modeling technique used in this study, along with the evolution of 
calibration and modeling of several design concepts. The figures 
originated as viewgraphs used at various team meetings during the 
course of the study. 6 refs., 23 figs. 


28452 (UCRL-ID-107610) A simple model for low L/D pene- 
tration physics. Froeschner, K.E. Lawrence Livermore National 
Lab., CA (United States). 25 Jan 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91015747. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

There are references in the Terminal Ballistics literature concern- 
ing experiments in which very high values of “penetration 
efficiency” are seen when the penetrator has a very low length to 
diameter ratio, i.e. is disc-like. In this paper we present a simple 
theoretical model which might explain these results in terms of 
shock hydrodynamics and the results of experiments with low L/D 
impactors in our ballistics range. 4 figs., 1 tab. 


28453 (UCRL-JC—107275) The eftect of friction on 
simulated dynamic fracturing of rocks. Attia, A.V. Lawrence Liv- 
ermore National Lab., CA (United States). 1 May 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-911069-8: 3. international con- 
ference on mechanical and physical behavior of materials under 
dynamic loading, Strasbourg (France), 14-18 Oct 1991). Order 
Number DE91017095. Source: OSTI; NTIS; GPO Dep. 

During underground nuclear tests, rocks may fail by plastic yield- 
ing, which limits shear strength, or by tensile fracture, wherever 
maximum principal stress exceeds tensile strength. A third mode of 
failure exists due to friction along closed fractured surfaces. There, 
friction aftects slipping and can thus limit stress. In this paper, we 
study the effect of friction on the simulated dynamic response of 
rocks to underground nuclear explosions. The coefficient of friction 
is the ratio of total shear stress applied to a closed fracture surface 
to normal applied compressive total stress. At low coefficients of 
friction, the evolving stress field tends to be weakened by frictional 
slip, which also eases closing of fractures. At high coefficients of 
friction, the stress field tends to be strengthened, where fractures 
have closed, but remains weak, where fractures are left open. 4 
refs., 4 figs. 
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28454 (LA-12008-MS) Comparison of noise reduction sys- 
tems. Noel, S.D.; Whitaker, R.W. Los Alamos National Lab., NM 
(United States). Jun 1991. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE91015318. Source: OSTI; NTIS; GPO Dep. 

When using infrasound as a tool for verification, the most impor- 
tant measurement to determine yield has been the peak-to-peak 
pressure amplitude of the signal. Therefore, there is a need to op- 
erate at the most favorable signal-to-noise ratio (SNR) possible. 
Winds near the ground can degrade the SNR, thereby making 
accurate signal amplitude measurement difficult. Wind-noise reduc- 
tion techniques have been developed to help alleviate this 
problem; however, a noise-reducing system should reduce the 
noise, and should not introduce distortion of coherent signals. This 
paper describes an experiment to study system response for a va- 
riety of noise-reducing configurations to a signal generated by an 
underground test (UGT) at the Nevada Test Site (NTS). In addition 
to the signal, background noise reduction is examined through 
measurements of variance. Sensors using two particular geome- 
tries of noise-reducing equipment, the “spider” and the “cross” 
appear to deliver the best SNR. Because the “spider” configuration 
is easier to deploy, it is now the most commonly used. 1 ref., 12 
figs., 2 tabs. 
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28455 (UCRL-ID—107843) Load capacity of sanded gypsum 
concrete stemming platforms at the Nevada Test Site. Pratuch, 
S.M. Lawrence Livermore National Lab., CA (United States). 
Jul 1991. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91016505. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Since September of 1961, all testing of nuclear devices at the 
Nevada Test Site (NTS) has been conducted underground. One 
method of underground nuclear testing is to remotely detonate a 
device which has been placed at the bottom of a deep hole and 
buried. The manner in which the device is buried, referred to as 
stemming the hole, has cont.:uously evolved since 1961, providing 
better and better impedance to the flow of radioactive gas into the 
atmosphere. The current stemming plan employed by the Lawrence 
Livermore National Laboratory (LLNL) consists of alternating layers 
of find and coarse gravel along with six sanded gypsum concrete 
(SGC) plugs. This accumulation of containment features is referred 
to as the stemming column. The load capacity of sanded gypsum 
concrete (SGC) stemming platforms in the mixed alluvium soil of 
Area 2 at the NTS was examined in four successive field tests in a 
single hole. The hole, designated U2bk, was drilled to a depth of 
120 feet with a 39-inch diameter. The stemming platforms ranged 
in size from about one L/D (ratio of platform length-to-diameter) to 
three. The data obtained in these tests suggest that an L/D of 1 or 
more provides for an adequate stemming platform. Applying princi- 
ples of soil mechanics, the mobilized skin friction and coefficients 
of lateral pressure were determined. These parameters were found 
to agree with general soil mechanic theories; skin friction increased 
and the coefficients /of lateral pressure decreased with increasing 
hole depths. Relationships between these parameters and platform 
dimensions were derived. Specifically, formulas for the calculation 
of stemming platform load capacities and minimum required L/D ra- 
tios are presented. The applicability of these formulas for use in 
designing stemming platforms is discussed. 


28456 (UCRL-JC—105862) Particle velocity measurements 
near underground nuclear explosions using axially symmetric 
magnetic gages. Moss, W.C. (Lawrence Livermore National! Lab., 
CA (USA)); Mitchell, A.C.; Heinle, R.; Fritz, J.N. Lawrence Liver- 
more National Lab., CA (United States). 20 May 1991. 6p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9107105-—47: 
1991 American Physical Society (APS) conference on shock com- 
pression of condensed matter, Williamsburg, VA (United States), 
17-20 Jul 1991). Order Number DE91015182. Source: OSTI; 
NTIS; GPO Dep. 

We used Axially Symmetric Magnetic Gages to measure in situ 
particle velocities at three locations near an underground nuclear 
explosion. The data show a nearly “classic” shockwave at shock 
stresses less than 15kb. There is evidence that a shock precursor 
was also present at the three gage locations. We discuss how the 
gage operates, how the measurements were made, and the impli- 
cations that accurate in situ particie velocity measurements may 
have on nuclear testing treaties. 3 refs., 5 figs. 
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28457 (SAND-91-0062C) The functional dependence of tra- 
jectory dispersion on initial condition errors. LaFarge, R.A.; 
Baty, R.S. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910847— 
2: American Institute of Aeronautics and Astronautics (AIAA) 
guidance, navigation and control conference, New Orleans, LA 
(United States), 12-14 Aug 1991). Order Number DE91014661. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Six-degree-of-freedom (6DOF) trajectory codes are used for a 
wide range of pre-flight and post-flight tasks to compute the flight 
behavior of most vehicles. Some of the pre-flight tasks include in- 
vestigations of resonance conditions, predictions of nominal 
downrange and crossrange values, and estimates of dispersion for 
range safety studies. Engineers involved in fuze effectiveness stud- 
ies also apply 6DOF codes with scoring codes to determine the 
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probability of kill (P,) of a given fuze. The scoring codes investi- 
gate multiple trajectories and actually count now many of the burst 
locations killed the target. The trajectories simulated in these fuze 
studies use computationally expensive Monte Carlo techniques. 
There are occasions, however, when a “ballpark” estimate of the 
maximum bounds of the burst points is quite adequate. In the 
present paper, a technique for estimating burst dispersion based 
on computing just a few trajectories is proposed. This approach is 
based on the property that the equations of motion produce solu- 
tions that vary continuously with initial conditions. Results from 
numerical experiments that simulate a fuze effectiveness study are 
compared to the dispersion bounds predicted by the approach. The 
agreement is excellent. 12 refs., 24 figs. 
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Refer also to citation(s) 28415 
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Refer also to citation(s) 25640, 25682, 25683, 25688, 25750, 
26018, 26019, 26020, 26021, 26022, 26023, 26024, 26025, 26026, 
26027, 26028, 26029, 26030, 26031, 26032, 26033, 26034, 26035, 
26036, 26037, 26038, 26039, 26040, 26041, 26042, 26043, 26044, 
26045, 26046, 26047, 26048, 26049, 26050, 26051, 26052, 26053, 
26054, 26055, 26056, 26057, 26058, 26059, 26061, 26062, 26063, 
26064, 26065, 26066, 26067, 26068, 26069, 26070, 26071, 26072, 
26073, 26074, 26075, 26076, 26077, 26078, 26079, 26080, 26081, 
26082, 26083, 26084, 26085, 26086, 26087, 26088, 26089, 26090, 
26091, 26092, 26093, 26094, 26095, 26096, 26097, 26098, 26099, 
26100, 26101, 26102, 26103, 26104, 26105, 26118, 26119, 26121, 
26122, 26128, 26134, 26142, 26143, 26239, 26484, 26496, 26498, 
26499, 26504, 26506, 26874, 26940, 26990, 27024, 27345, 27408, 
27460, 27797, 27830, 28316, 28331, 28421, 28434, 28542, 28543, 
28550, 28584, 28590, 28591, 28599, 28820, 28835, 29231 


28458 (ANL/CP—73289) Parameterizations of microphysical 
processes for simulation of regional-scale clouds. Lee, In 
Young. Argonne National Lab., IL (United States). [1991]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9107142-1: Symposium on 
cloud physics and mesoscale dynamics, Seoul (Korea, Republic 
of), 2-5 Jul 1991). Order Number DE91015554. Source: OSTI; 
NTIS; GPO Dep. 

Cloud physics parameterizations are comprehensively reviewed 
to examine their theoretical bases and to evaluate their applicability 
to mesoscale modeling. The constant distribution functions of hy- 
drometerors assumed in previous work are found to be unrealistic. 
New parameterizations are developed for mixing ratios of water va- 
por, cloud water, rainwater, cloud ice, graupel, and snowflakes. 
Equations are derived from theoretical considerations and multiple 
regression applied to results of simulations with a cloud model that 
incorporates sophisticated treatments of microphysics and dynam- 
ics. In the detailed simulations from which they were derived, the 
parameterizations generally give better results than do the existing 
parameterizations tested. In a Lagrangian air parcel model under 
variable atmospheric conditions, the new parameterizations give 
consistent results and are computationally more efficient than pre- 
viously available formulas. 21 ref., 7 figs., 2 tabs. 


28459 (CFFTP-G-88007) Field studies of HT oxidation and 
dispersion in the environment: The 1987 June experiment at 
Chalk River. Brown, R.M. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Ogram, G.L.; 
Spencer, F.S. Canadian Fusion Fuels Technology Project, Toronto, 
ON (Canada). Oct 1988. 167p. Order Number DE91642108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A tracer quantity of 3.54 TBq tritiated hydrogen (HT) was re- 
leased into the atmosphere at a Chalk River, Ontario field site to 
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determine the behaviour of HT in the environment. The primary ob- 
jective was to establish the oxidation rate of HT to tritiated water 
(HTO) in air, soil and vegetation compartments. HTO/HT atmo- 
spheric concentration ratios observed during the release ranged 
from 0.14 x 10-4 at 5 m to 7.0 x 10-4 at 400 m distance from the 
release point indicating an effective oxidation rate of about 1.5% 
h-'. Gas phase oxidation in the atmosphere would be less than 
this effective rate. Results confirm that surface soils play the domi- 
nant role in converting HT to HTO. Soil HT deposition velocities 
were between 2.7 x 10-* and 11 x 10-* m s~' for an open field 
of varied composition, and between 3.3 x 10-4 and 12 x 10-4 m 
s—' for a conifer forest. Soil HTO loss rates were initially 1 to 3 % 
h-' averaged over the first 24 h after release. Vegetation tissue- 
free water tritium (TFWT) resulted from uptake of soil HTO and 
exchange with atmospheric HTO vapour. Upper limit HT deposition 
velocities to vegetation measured as TFWT in 5 species were 0.23 
x 10-7 to 6 x 10-” m s~—' expressed on a leaf area basis. TFWT 
loss rates were 5.2 to 8.1 % h~' from about 12 to 48 h after re- 
lease with low activity rain and 0.42 to 0.56 % h~' from about 48 
to 335 h. Vegetation organically-bound tritium/TFWT specific activ- 
ity ratios (Bq g~’ H) were about 0.1 initially, increasing to 16 after 
113 days as TFWT specific activity declined more rapidly than that 
of OBT. The effective HT oxidation rate, deposition velocities and 
HTO loss rates were in good agreement with a 1986 HT field re- 
lease and previous laboratory experiments. 


28460 (CONF-910852-6) Evaluation of the TCE catalytic 
oxidation unit at Wurtsmith Air Force Base. Hylton, T.D. (Oak 
Ridge National Lab., TN (USA)); Marchand, E.G. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Summer national meeting of the American Institute of Chemi- 
cal Engineers (AIChE); Pittsburgh, PA (United States); 20-22 Aug 
1991. Order Number DE91015616. Source: OSTI; NTIS; GPO Dep. 

Remediation of VOC-contaminated groundwater is frequently per- 
formed by air stripping, a process that transfers the contaminants 
from the water phase to the air phase by contacting the phases 
countercurrently through a packed-bed column. Air stripping has 
proven to be effective and economic for removing volatile organic 
compounds (VOCs) from groundwater; in many cases, however, 
the states require the use of an emissions control device, such as 
a catalytic oxidation unit or a catalytic incinerator, in conjunction 
with the air stripping unit. Incineration is an attractive choice for 
emissions control since the contaminants are destroyed on site. 
Wurtsmith Air Force Base is the site of an air-stripping-with- 
emissions-contro! system to remove VOCs, chiefly trichloroethylene 
(TCE), from groundwater. A fluidized-bed catalytic oxidation unit 
treats the air stream to destroy the organic contaminants. The pur- 
pose of this study was to evaluate the performance of this unit and 
its catalyst for destroying halogenated organics with respect to cat- 
alyst bed temperature and operating time. The objectives included 
identification of any products of incomplete combustion formed and 
determination of the utility costs for the unit. Samples were col- 
lected over a period of ~19 months with volatile organic sampling 
trains according to EPA Method 30. Samples were taken at cata- 
lyst bed temperatures of 315, 370, 425, and 480°C. The results 
indicate that the incinerator was destroying the TCE with >97% ef- 
ficiency when operated at 370°C or greater. 6 refs., 9 figs., 2 tabs. 


28461 (CONF-9010193-, pp. 11-14) Overview of the CFC 
reduction program. Sullivan, R. (US Dept. of Energy, Washington, 
DC (USA)). Society of Automotive Engineers, Inc., Warrendale, PA 
(United States). Apr 1991. From Annual automotive technology de- 
velopment contractors coordination meeting; Dearborn, Mi (United 
States); 22-25 Oct 1990. In Proceedings of the annual automotive 
technology development contractors’ coordination meeting. 455p. 
Order Number DE91013326. Source: OSTI; NTIS. 

The objective of the CFC reduction project is to help industry to 
make an energy-efficient and environmentally sound transition 
away from the use of chlorofluorocarbons (CFCs) in the transporta- 
tion industry. CFCs are the class of chemicals which have been 
conclusively proven responsible for the depletion of earth's protec- 
tive ozone layer. Paradoxically, CFCs are among the most useful 
chemicals known to man: they are used as refrigerants in almost 
all applications; as solvents for metal degreasing and electronics 





cleaning; as a foam blowing agent for insulation. packaging, and 
furniture; and as medical sterilants. Because CFCs are so widely 
used, the timely development of suitable alternatives is vitally 
important to our energy efficiency, environmental quality, and in- 
dustrial competitiveness. 


28462 (EHD-87-132) Environmental radioactivity in Canada 
1985: Radiological monitoring annual report. Department of Na- 
tional Health and Welfare, Ottawa, ON (Canada). Health Protection 
Branch. 1987. 46p. Order Number DE91642781. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The radiological surveillance program of the Department of Na- 
tional Health and Welfare is conducted for the purpose of 
determining levels of environmental radioactivity in Canada and as- 
sessing the resulting population exposures. Special investigations 
were carried out during 1985 on the metabolism of natural radionu- 
clides and on the accumulation of radon in energy-efficient homes. 
Dose commitments have been estimated for the ongoing natural 
radioactivity, fallout and reactor studies. All measurements made 
during 1985 are below the limits recommended by the International 
Commission on Radiological Protection. 


28463 (EML-533) Worldwide deposition of strontium-90 
through 1986. Monetti, M.A.; Larsen, R.J. USDOE Environmental 
Measurements Lab., New York, NY (United States). Apr 1991. 31p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91016494. Source: OSTI; NTIS; GPO Dep. 

The major source of 9°Sr deposition during 1986 was the °Sr 
released into the atmosphere following the accident at the Cher- 
nobyl nuclear power reactor station in the USSR. The deposition 
occurred mainly in the Northern Hemisphere. The ®°Sr and °°Sr 
deposition reported by EML for May 1986 suggest that most of the 
deposition occurred immediately following the accident. A total de- 
position on the surface of the earth of 1.7 PBq Sr during 1986 
was estimated using samples assumed to be representative of the 
global fallout. Although the °°Sr deposition in 1986 was greater 
than that of the previous four years, the global cumulative deposit 


of °°Sr continued to decrease because of radioactive decay. By 
the end of 1986 the global cumulative deposit of °°Sr had de- 
creased to 343 PBaq. 23 refs., 4 figs., 12 tabs. 


28464 (ETDE-mf-1515245) Measurements of chlorinated 
hydrocarbons in the atmosphere, in hydrometeors, and in soil 
samples. Final report. Baechmann, K. Technische Hochschule 
Darmstadt (Germany). Fachbereich 8 - Anorganische Chemie und 
Kernchemie im Edward-Zintl-Institut. [1989] 42p. (in German). Con- 
tract BMFT 0339002A. Order Number DE91515245. Source: OST]; 
NTIS (US Sales Only). 

A cryogenic enrichment technique for a time-integral analysis 
was developed for quantitative gas chromatography of chlori- 
nated hydrocarbons, e.g. trichloromethane, 1,1,1-trichlorethane, 
tetrachlormethane, trichlorethane, tetrachlorethane, dichlorodifiuo- 
romethane, as well as the degradation products of these 
substances and unchlorinated hydrocarbons. Field measurements 
were carried out in three West German sites. Apart from the chlori- 
nated hydrocarbons, other hydrocarbons were determined as well. 
The degradation process in the gaseous phase was found to be 
completely different for chlorinated and unchlorinated hydrocar- 
bons. (BBR). 


28465 (ETDE-mf-1515255) Decreasing emissions of a sec- 
ondary lead smelter by installation of a battery breaker. Lamm, 
K.F. Blei- und Silberhuette Braubach GmbH (Germany); Umwelt- 
bundesamt, Berlin (Germany). Nov 1986 106p. (in German). 
Contract UBA 1081. Order Number DE91515255. Source: OSTI; 
NTIS (US Sales Only). 

Dust and lead emissions of a secondary lead smelter mainly 
from the area of stockyards, handling, transport, charge preparing 
as well as the further treatment in rotary furnaces. A 60% decrease 
is obtained by compact assembling of covered battery stockyard, 
battery breaker and charge preparation and direct connection to 
the existing smelter area. The breaker itself contains a wet screen 
trommel and a filter press for separation of paste. The heavy- 
media sink-float-system has been replaced by dynamic water 
separation, which results in cleaner qualities of all fractions. In 
spite ot a 100% wet separation plant, a bagfilter can be used with 
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expected clean gas dust contents below 5 mgm® and below 2.5 
mg Pb/m~. Over a 2 years-period. dust and lead contents have 
been below 1 mg/m?. (orig.) With 5 refs.. 2 flowsheets. 10 figs 


28466 (ETDE-mf-1515576) Detecting rapid climate 
changes: Paleo-oceanography and paleo-climatology of the 
ice-covered arctic regions during the last 400000 years. Final 
report. Botz, R.: Eisenhauer, A.: Mangini. A.; Spielhagen. R.: 
Thiede, J. Forschungszentrum fuer Marine Geowissenschaften 
(GEOMAR) der Univ. Kiel (Germany). 1989 36p. (In German). Con- 
tract BMFT 07KF023. Order Number DE91515576. Source: OSTI: 
NTIS (US Sales Only). 

This research, based on sediment cores taken by RV PO- 
LARSTERN, is part of a first approach to the paleo-oceanographic 
reconstructions of the variability of climatic and oceanographic con- 
ditions in this ocean basin. Isotopic ('°Be, U/Th, *C, &1®0, &13C) 
and sedimentological (grain size distributions, biogenic content, 
coarse fraction composition) analyses were carried out. Major re- 
sults are: Within the last 250,000-300.000 years (as covered by 
10Be- and U/Th-datings) two relatively abrupt changes in 
oceanograhic conditions in the eastern Arctic Ocean occurred. Dur- 
ing the penultimate glacial period, the ice cover of the Arctic Ocean 
(usually consisting mostly of ‘thin’ sea ice) contained considerably 
more icebergs, transporting and depositing great amounts of 
coarse clastic material. Sedimentation rates were higher than in the 
following and biogenic content was very low. The export of ice 
occurred mostly through the Fram Strait into the Norwegian- 
Greenland Sea. In the following, the ice cover consisted mainly of 
sea ice with only few icebergs. Sedimentation rates were lower, 
but higher in interglacials than during the last glacial period. The 
ice export still mostly occurred through the Fram Strait to the 
south, but nearly continuously a northerly current (carrying warm 
water only during intergiacial stages 1, 5a and 5e) was present. 
These results offer a first base for reconstructions of oceanic and 
climatic conditions in the eastem Arctic Ocean. (orig /KW). 


28467 (EUR-12783) 31. 1989 meteorological year book of 
Ispra. Bollini, G. (Commission of the European Communities, Ispra 
(IT). Joint Research Centre); Gandino, C.; Maranzana, E. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1990. 95p. (in Italian). Source: OSTI; NTIS (US Sales Only). 

After a short description of the methods for measuring and elab- 
orating atmospheric phenomena, many tables and graphics for the 
meteorological year 1989 are reported with English titles too. The 
measurements of solar irradiation are marked with the final hour 
following Italian winter time. 


28468 (HW-25781-E) Radiological Sciences Department 
report for month of September 1952. Parker, H.M. Hanford 
Works, Richland, WA (United States). 9 Oct 1952. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91015073. Source: OSTI; NTIS; 
GPO Dep. 

This document summarizes activities during this reporting period. 
Four Class | radiation incidents and two Class Il incidents were re- 
ported. In no case was the exposure of sufficient degree to cause 
concern. A fire in the bioassay library severely damaged the build- 
ing interior, temporarily putting the facility out of operation. 
Progress on minimum rehabilitation underway appears satisfactory. 
The need for a new bioassay facility remains unresolved. In the 
area of personnel monitoring, items of interest included the deliber- 
ate exposure of an employee's film badge to an x-ray beam by an 
associate. This represented the second such incident in Plant his- 
tory, the first having occurred in 1944. Contamination spread in the 
241-TX tank farm and adjacent 244-TX construction area necessi- 
tated the shut-down of construction activities until necessary 
decontamination could be effected. Research and development ac- 
tivities progress satisfactorily. Preparation in support of our 
responsibilities as host for the forthcoming AEC Bio-Medical Direc- 
tors’ Meeting to be held in Richland neared completion. 


28469 (HW-29229-E) Radiological Sciences Department 
report for month of August 1953. Parker, H.M. Hanford Works, 
Richland, WA (United States). 4 Sep 1953. 23p. Sponsored by 
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DOE Contract AC06- 
OSTI: NTIS: 


USDOE. Washington. DC (United States) 
76RL01830. Order Number DE91015075. Source 
GPO Dep. 

This document discusses activities during this reporting period. 
Fourteen informal radiation incidents and eight Class | incidents 
were reported. There was no Class II incident for the first time this 
year. Problems connected with excessive releases of active materi- 
als from the Redox plant continued. There was no official resolution 
of the enigma of the radioactive particle showers over the Pacific 
Northwest for July and early August. In late August. more intense 
showers clearly related to the announced Russian test were de- 
tected. In research and development. significant items were a 
re-evaluation of fast neutron film response for the specific case of 
emission from some plutonium salts. which led to an increase in the 
apparent hazard, and the initiation of ruthenium metabolism work, 
to derive a more factual limit for permissible ruthenium release. 


28470 (INIS-mf-12867. pp. 19.18-19.19) An atmospheric 
dispersion modelling system for nuclear emergency response. 
Ogram, G.L. (Ontario Hydro Research Lab., Toronto, ON 
(Canada)): Wright. S.C.: Daggupaty. S.; Misra, P.K. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. EARTH ATMOSPHERE/ 
computerized simulation; DILUTION; EMERGENCY PLANS; 
GASEOUS WASTES; ONTARIO; PLUMES; RADIATION DOSES; 
RADIOACTIVE EFFLUENTS; REACTOR ACCIDENTS; STACK 
DISPOSAL 


28471 (INIS-mf—12870, pp. 19.33-19.37) An atmospheric 
dispersion modelling system tor nuclear emergency response. 
Ogram, G.L. (Ontario Hydro, Toronto, ON (Canada). Research 


Center); Wright, S.C.; Daggupaty, S.; Misra, P.K. Canadian Nuclear 
Society, Toronto, ON (Canada). 1985. 6938p. (CONF-8506403-: 6. 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 


the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

A computerized, atmospheric dispersion, modelling system has 
been implemented for use in the Province of Ontario Nuclear 
Emergency Plan. The system will be used, with predicted meteoro- 
logical conditions and emissions source term as input, to provide 
projections of off-site radiation dose for decision making. The mod- 
elling system contains puff and plume models for dealing with 
releases of short and long duration, respectively, is based on phys- 
ically sound models, and is programmed for use in commonly 
available microcomputers. 


28472 (INIS-mf—12890, pp. 179-186) Measurement of radon 
with scintillation chambers and determination of radon daugh- 
ter products in air with instruments of TESLA - Research 
Institute of Nuclear instrumentation. Dvorak, V. (Tesla, Pre- 
mysieni (Czechoslovakia). Vyzkumny Ustav Pristroju Jaderne 
Techniky); Vasek, T. Ceskoslovenska Vedeckotechnicka Spolec- 
nost, Usti nad Labem (Czechoslovakia). Dum Techniky. 1990. 
186p. Translation available from Nuclear Information Center, 156 
16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per typewritten 
page. (in Czech). (CONF-9009399-: 13. national conference on 
radionuclides and ionizing radiation in water management, Harra- 
chov (Czechoslovakia), 26-27 Sep 1990). In Radionuclides and 
ionizing radiation in water management. Order Number 
DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The TESLA NE 1501 and NE 1502 measuring units are de- 
scribed and the methods for the determination of 22°Ra in water 
and of 222Rn in air and in water as well as the method for measur- 
ing latent alpha energy of radon daughter products are outlined. 
(P.A). 1 fig., 11 refs. 
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28473 (INPE-5070/90) Study on radon concentrations in 
Antarctica's instrumentation and analysis. Silva. H.E. da. Insti- 
tuto de Pesquisas Espaciais (INPE). Sao Jose dos Campos. SP 
(Brazil). Apr 1990. 286p. (in Portuguese). Order Number 
DE91642107. Source: OSTI: NTIS (US Sales Only): INIS. 
Continuos measurements of the natural radioactive gas 
sup(222)Rn are made at the Brazilian Antarctic station Comandante 
Ferraz (62 sup(0)S. 58 sup(0)W) to study the continental influence 
of air masses over the Antarctic peninsula. The technique em- 
ployed in the measurements is base on the process of electrostatic 
collection of the ionized Polonium isotopes (the Radon decay prod- 
ucts). The efficiency of collection is of the order of 50% to 57% for 
an applied electric potential of 17 kV. The collection chamber has 
a hemispheric shape in order to optimize the collection yield. The 
observed radioactivity at the Ferraz station for the period March to 
November 1986 and 1987 exhibited different behaviors. The year 
1986 showed an average radioactivity of (2.6 +- 1.8) x 10 sup(-2) 
Bq.m sup(-3). while in 1987 a 50% decrease in the concentration 
was observed with a value of (1.44 +- 0.8) x 10 sup(-2) Bq.m sup(- 
3). Associated variations of wind velocity and continental aerosol 
loads were also observed. Periodicities in the radon time series 
displayed more intense peaks at 25 to 30 day periods. No sea- 
sonal trend was observed. Transient increases of radon correlated 
with short deicing periods. The average flux of Rn were calculated 
from a sampling network consisting of 20 points spread over the 
exposed regoliths and outcrops of the King George island, with val- 
ues of 250 atoms m sup(-2) s sup(-1) for the sup(220)Rn and 7500 
atoms m sup(-2) s sup(-1) for the sup(222)Rn isotope. (author). 


28474 (ORNL/CDIAC—42) Atmospheric methane 
concentrations—the NOAA/CMDL global cooperative flask 
sampling network, 1983-1988. Steele, L.P. (Colorado Univ., Boul- 
der, CO (USA). Cooperative Inst. for Research in Environmental 
Sciences); Lang, P.M.; Sepanski, R.J. Oak Ridge National Lab., 
TN (United States). Carbon Dioxide Information Analysis Center. 
May 1991. 295p. Sponsored by USDOE, Washington, DC (United 
Siates). DOE Contract AC05-840R21400. (NDP—038). Order Num- 
ber DE91014942. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3642. 

This document presents monthly averages and sampling statis- 
tics for atmospheric methane (CH,4) concentrations (mixing ratios) 
from the National Oceanic and Atmospheric Administration Climate 
Monitoring and Diagnostics Laboratory (NOAA/CMDL) global coop- 
erative flask sampling network from 1983 to 1988. The data are 
derived from a network of 31 stations (27 of which were still active 
at the end of 1988), which collected air samples in flasks approxi- 
mately once per week for measurement of both methane and 
carbon dioxide. The samples were analyzed for atmospheric 
methane on a gas chromatograph (fitted with a flame ionization de- 
tector) at the NOAA/CMDL Laboratory in Boulder, Colorado. These 
data represent the most spatially comprehensive atmospheric 
methane record available in the world. They have been used to 
study the temporal and spatial variations in atmospheric methane 
concentration and have applications in modeling, projections, and 
global mass balance calculations. The data consist of station iden- 
tification code; year; and, for each month, mean monthly methane 
concentration, standard deviation, and number of samples con- 
tributing to the mean. This document provides sample listings of 
the NOAA/CMDL atmospheric methane data as they appear on 
magnetic tape, as wel! as a complete listing of the methane data 
(statistics excluded) in tabular form. This document also offers re- 
trieval program listings, furnishes information on sampling and 
analysis methods and on data selection, defines limitations and re- 
strictions of the data, and provides reprints of pertinent literature. 1 
fig., 4 tabs. 


28475 (ORNL/CDIAC—43) Historical sunshine and cloud 
data in the United States. Kaiser, D.P. (Oak Ridge National Lab., 
TN (United States)); Steurer, P.M.; Karl, T.R. Oak Ridge National 
Lab., TN (United States). May 1991. 137p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91016825. Source: OSTI; NTIS; GPO Dep. 
Environmental Sciences Division Publication No. 3689. 





This document describes a data base containing United States 
monthly and annual historical time series of sunshine duration (ob- 
served hours of sunshine, maximum possible hours of sunshine, 
and percentage of possible sunshine) and mean sunrise to sunset 
fractional cloud amount. These data were assembled by the Na- 
tional Climatic Data Center (Asheville, NC) and the US Department 
of Energy in response to the need for regional historical sunshine 
and cloud amount data sets for use in the study of climate change. 
A total of 240 sunshine time series (longest period of record, 1891— 
1987) and 197 cloud amount time series (longest period of record, 
1871-1987) have been assembled. The high correlation between 
these two data sets has allowed for an independent method of 
quality assurance and the development of a procedure for produc- 
ing estimates when data are missing in either of the two time 
series. These new datg sets contain the most complete and high- 
est quality cloud and sunshine time series available to the research 
community and should prove invaluable in the assessment of cli- 
mate change in the United States over the last century. These data 
are available free of charge as a numeric data package (NDP) 
from the Carbon Dioxide Information Analysis Center. The NDP 
consists of this document and a magnetic tape containing machine- 
readable data files, a descriptive file, and computer access codes. 
This document defines limitations and restrictions of the data, de- 
scribes the format and contents of the magnetic tape, and provides 
a reprint of a pertinent journal article. 13 refs., 16 figs., 10 tabs. 


28476 (PNL-7198-HEDR) Atmospheric transport and dis- 
persion modeling for the Hanford Environmental Dose 
Reconstruction Project. Ramsdell, J.V. Pacific Northwest Lab., 
Richland, WA (United States). Jul 1991. 125p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO01830. Order Number DE91015810. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Radiation doses that may have resulted from operations at the 
Hanford Site are being estimated in the Hanford Environmental 
Dose Reconstruction (HEDR) Project. One of the project subtasks, 
atmospheric transport, is responsible for estimating the transport, 
diffusion and deposition of radionuclides released to the atmos- 
phere. This report discusses modeling transport and diffusion in the 
atmospheric pathway. It is divided into three major sections. The 
first section of the report presents the atmospheric modeling ap- 
proach selected following discussion with the Technical Steering 
Panel that directs the HEDR Project. In addition, the section dis- 
cusses the selection of the MESOI/MESORAD suite of atmospheric 
dispersion models that form the basis for initial calculations and 
future model development. The second section of the report de- 
scribes alternative modeling approaches that were considered. 
Emphasis is placed on the family of plume and puff models that 
are based on Gaussian solution to the diffusion equations. The fi- 
nal portion of the section describes the performance of various 
models. The third section of the report discusses factors that bear 
on the selection of an atmospheric transport modeling approach for 
HEDR. These factors, which include the physical setting of the 
Hanford Site and the available meteorological data, serve as con- 
straints on model selection. Five appendices are included in the 
report. 39 refs., 4 figs., 2 tabs. 


28477 . (PNL-7231-HEDR) Selection of dominant radionu- 
clides for Phase 1 of the Hanford Environmental Dose 
Reconstruction Project. Napier, B.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1991. 208p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91015716. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation dose that individuals 
could have received as a result of emissions from nuclear opera- 
tions at Hanford since their inception in 1944. A vital step in the 
estimation of radiation doses is the determination of the “source 
term,” that is, the quantities of radionuclides that were released to 
the environment from the various Hanford operations. Hanford 
operations have at various times involved hundreds of different ra- 
dionuclides, some in relatively large quantities. Those radionuclides 
present in the largest quantities, although significant from an oper- 
ational handling point of view, may not necessarily have been 
those of greatest concern for offsite radiation dose. This report 
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documents the selection of the dominant radionuclides (those that 
may have resulted in the largest portion of the received doses) in 
the source term for Phase 1 of the HEDR Project, that is, for atmo- 
spheric releases from 1944 through 1947 and for surface water 
releases from 1964 through 1966. 15 refs., 3 figs., 10 tabs. 


28478 (PNL-SA-19548) A climatological model for risk 
computations incorporating site- specific dry deposition influ- 
ences. Droppo, J.G. Jr. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1991. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9107104—9: 5. international conference on precipitation 
scavenging and atmosphere surface exchange process, Richland, 
WA (United States), 15-19 Jul 1991). Order Number DE91015536. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A gradient-flux dry deposition module was developed for use in a 
climatological atmospheric transport model, the Multimedia 
Environmental Pollutant Assessment System (MEPAS). The atmo- 
spheric pathway model computes long-term average contaminant 
air concentration and surface deposition patterns surrounding a po- 
tential release site incorporating location-specific dry deposition 
influences. Gradient-flux formulations are used to incorporate site 
and regional data in the dry deposition module for this atmospheric 
sector-average climatological model. Application of these formula- 
tions provide an effective means of accounting for local surface 
roughness in deposition computations. Linkage to a risk computa- 
tion module resulted in a need for separate regional and specific 
surface deposition computations. 13 refs., 4 figs., 2 tabs. 


28479 (PNL-SA-19549) A Gaussian puff model for comput- 
ing mesoscale over-ocean deposition patterns. Droppo, J.G. 
Jr.; Andrews, G.L. Pacific Northwest Lab., Richland, WA (United 
States). May 1991. 11p. Sponsored by Environmental Protection 
Agency, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Contract 68-00-3319. (CONF-9107104—11: S. 
international conference on precipitation scavenging and atmos- 
phere surface exchange process, Richland, WA (United States), 
15-19 Jul 1991). Order Number DE91015525. Source: OSTI; 
NTIS; GPO Dep. 

A Gaussian puff model, MESOSEA, was developed to evaluate 
potential impacts of at-sea atmospheric emissions of potentially 
hazardous material. This model estimates patterns of oceanic 
deposition of airborne contaminants. MESOSEA uses hourly mete- 
orological observation as input. Over-ocean meteorological 
monitoring stations have most of the required input surface data, 
but mixing layer height and upper- level wind speeds must be esti- 
mated. In addition, the surface data normally do not contain 
precipitation information—a serious limitation in computing over- 
ocean deposition. Outputs from test runs for a hypothetical 
incinerator operation show large day-to-day, as well season-to- 
season, variations. Patterns of cumulative deposition into the ocean 
computed using over-ocean meteorological observations illustrate 
the large range of possible air-to-ocean flux rates. 16 refs., 2 figs. 


28480 (PNL-SA-19712) Mesoscale modeling of precipite- 
tion scavenging by a cold-frontal squall line. Easter, R.C. 
(Pacific Northwest Lab., Richland, WA (USA)); Cotton, W.R.; 
Nicholls, M.; Walko, R.; Tremback, C. Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1991. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9107104-12: 5. international conference on precipitation 
scavenging and atmosphere surface exchange process, Richland, 
WA (United States), 15-19 Jul 1991). Order Number DE91015534. 
Source: OSTI; NTIS; GPO Dep. 

A cold-frontal squall line that was observed during the PRE- 
STORM/PRECP-2 experiment has been simulated using a 
mesoscale model operated in a three-dimensional channel mode. 
Measurements obtained during the experiment included a network 
of nine wet-only precipitation chemistry samplers, two air chemistry 
aircraft, surface and airborne Doppler radar, an upper-air sounding 
network, and a surface meteorological network. Model-simulated 
concentrations of SO,4™ and N,* in precipitation agreed well with 
observations, both in terms of mean values and spatial variability. 
Wet deposition amounts of these species were underpredicted by a 
factor of two, as was the event precipitation amount, and this is at- 
tributed to an underprediction of the inflow of water vapor and 
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pollutants to the storm. Concentrations of NO3~ in precipitation 
were underpredicted by a factor of two, and this is attributed to ei- 
ther measurement errors of NO3;~ aerosol and HNO in inflow air 
or to an unaccounted source for NO3~ in precipitation. 21 refs., 5 
figs., 3 tabs. 


28481 (RIVM-243201001) Inventory, on behalf of the Infor- 
mation Documentation Centre, of the models, available in The 
Netherlands, for real-time calculations on the dispersion in the 
air of radioactive materials. Delfini, M.G.; Slaper, H.; Pruppers, 
M.J.M. Rijksinstituut voor Volksgezondheid en Milieuhygiene, 
Bilthoven (Netherlands). Mar 1990. 33p. (In Dutch). Order Number 
DE91640185. Source: OSTI; NTIS (US Sales Only); INIS. 

This investigation was made on behalf of the project Modelbuild- 
ing Alarm-control on assignment of the Directorate General 
Environmental Control, Direction Radiation Protection; includes 
summaries in Dutch and English. 

In case of a nuclear accident it is necessary to perform real time 
calculations of the dispersion in the air of the released radioactive 
materials. Such calculations, together with radiation dose calcula- 
tions, allow the authorities to take countermeasures in order to 
protect the population. In this report a list is made of the computer 
programs available in The Netherlands for such calculations. A 
short theoretical review of the main features of the different disper- 
sion models is given, as well as a short review of the methods for 
calculation of the radiation dose due to the main exposure path- 
ways. Eight computer programs are illustrated and two of them are 
chosen for implementation in the IDC (informatie Documentatie 
Centrum). (author). 13 refs.; 1 tab. 


28482 (RIVM—243301002) Investigation into radioactivity in 
airborne particles in De Bilt (The Netherlands): Results over 
1989. Koolwijk, A.C.; Mattern, F.C.M.; Drost, R.M.S. Rijksinstituut 
voor Volksgezondheid en Milieuhygiene, Bilthoven (Netherlands). 
Sep 1990. 33p. (in Dutch). Project no. 248701;Assignement letter 
HMS-—736038. Order Number DE91640186. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This investigation was made on assignment of and chargeable to 
the Chief inspection of Public for Public Health and Environmental 
Hygiene; includes summaries in Dutch and English. 

In 1989 airborne particles were daily sampled, using a sampling- 
period of 24 hours. After 5 days decay of the short-lived daughters 
of radon and thoron gross-alpha, gross-beta and gross-gamma ac- 
tivities were measured. The yearly average of gross-alpha activity 
was 0.04 mBa/m®, of gross-beta 0.18 mBaq/m*, and of gross- 
gamma 0.19 mBa/m*. These main levels are quite similar to those 
of 1988. Applying ~+-spectroscopy no artificial radionuclides could 
be detected in airborne particles. Only the natural activation-product 
?Be was detectable. The yearly average was 1.2 mBq/m® and the 
contribution to the gross-gamma activity was estimated at approxi- 
mately 0.12 mBq/m®. The major contributions to gross-alpha and 
gross-beta activity in airborne particles are most likely explained by 
natural 2'°Po resp. 2!°Pb/*'°Bi. (author). 2 rets.; 7 figs.; 4 tabs. 


28483 (TVA/PUB-90/3) Browns Ferry Nuclear Plant annual 
radiological environmental operating report, 1990. Tennessee 
Valley Authority, Chattanooga, TN (United States). Chemistry and 
Radiological Services. Apr 1991. 116p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). Order Number 
DE91015971. Source: OSTI; NTIS. 

This report describes the environmental radiological monitoring 
program conducted by TVA in the vicinity of Browns Ferry Nuclear 
Plant in 1990. The program includes the collection of samples from 
the environment and the determination of the concentrations of 
radioactive materials in the samples. Samples are taken from sta- 
tions in the general area of the plant and from areas not influenced 
by plant operations. Station locations are selected after careful 
consideration of the weather patterns and projected radiation doses 
to the various areas around the plant. Material sampled includes 
air, water, milk, foods, vegetation, soil, fish, sediment, and direct 
radiation levels. Results from stations near the plant are compared 
with concentrations from control stations and with preoperational 
measurements to determine potential impacts of plant operations. 
The vast majority of the exposures calculated from environmental 
samples were contributed by naturally occurring radioactive materi- 
als or from materials commonly found in the environment as a 
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result of atmospheric nuclear weapons fallout. Small amounts of 
Co-60 were found in sediment samples downstream from the plant. 
This activity in stream sediment would result in no measurable in- 
crease over background in the dose to the general public. 4 refs., 
2 figs., 2 tabs. 


28484 (TVA/PUB-90/4) Watts Bar Nuclear Plant annual ra- 
diological environmental monitoring report, 1990. Tennessee 
Valley Authority, Chattanooga, TN (United States). Chemistry and 
Radiological Services. May 1991. 115p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). Order Number 
DE91015970. Source: OSTI; NTIS. 

This report describes the preoperational environmental radiologi- 
cal monitoring program conducted by TVA in the vicinity of the 
watts bar Nuclear Plant (WBN) in 1990. The program includes the 
collection of samples from the environment and the determination 
of the concentrations of radioactive materials in the samples. Sam- 
ples are taken from stations in the general area of the plant and 
from areas that will not be influenced by plant operations. Station 
locations are selected after careful consideration of the weather 
patterns and projected radiation doses to the various areas around 
the plant. Material sampled includes air, water, milk, foods vegeta- 
tion, soil, fish, sediment, and direct radiation levels. During plant 
operations, results from stations near the plant will be compared 
with concentrations from contro! stations and with preoperational 
measurements to determine potential impacts to the public. Expo- 
sures calculated from environmental samples were contributed by 
naturally occurring radioactive materials, from materials commonly 
found in the environment as a result of atmospheric fallout, or from 
the operation of other nuclear facilities in the area. Sine WBN has 
not operated, there has been no contribution of radioactivity from 
the plant to the environment. 4 rets., 2 figs., 1 tab. 


28485 (TVA/PUB-—90/5) Sequoyah Nuclear Plant annual ra- 
diological environmental operating report, 1990. Tennessee 
Valley Authority, Chattanooga, TN (United States). Chemistry and 
Radiological Services. Apr 1991. 112p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). Order Number 
DE91015969. Source: OSTI; NTIS. 

This report describes the environmental radiological monitoring 
program conducted by TVA in the vicinity of the Sequoyah Nuclear 
Plant in 1990. The program includes the collection of samples from 
the environment an the determination of the concentrations of 
radioactive materials in the samples. Samples are taken from sta- 
tions in the general area of the plant and from areas not influenced 
by plant operations. Station locations are selected after careful 
consideration of the weather patterns and projected radiation doses 
to the various areas around the plant. Material sampled includes 
air, water, milk, foods, vegetation, soil, fish, sediment, and direct 
radiation levels. Results from stations near the plant are compared 
with concentrations from control stations and with preoperational 
measurements to determine potential impacts of plan operations. 
The vast majority of the exposures calculated from environmental 
samples were contributed by naturally occurring radioactive materi- 
als or from materials commonly found in the environment as a 
result of atmospheric nuclear weapons fallout. Small amounts of 
Co-58 and Co-60 were found in sediment samples downstream 
from the plant. This activity in stream sediment would result in no 
measurable increase over background in the dose to the general 
public. 4 refs., 2 figs., 2 tabs. 


28486 
tions in global climate modeling. Phillips, T.J. (Lawrence 
Livermore National Lab., CA (USA)); Gates, W.L.; Arpe, K. 
Lawrence Livermore National Lab., CA (United States). Jun 1991. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9110161-2: 5. conference on 
climate variations, Denver, CO (United States), 14-18 Oct 1991). 
Order Number DE91015695. Source: OSTI; NTIS; GPO Dep. 

The effect of sampling frequency on the climate statistics of at- 
mospheric models has received comparatively little attention. The 
sampling problem is complicated by the typical computer storage 
practices followed in global climate modeling: many variables are 
updated at every time step, but the simulation history usually is 
saved no more frequently than every 6 hours. We investigated the 


(UCRL-JC—105259) Temporal sampling considera- 





effects of different sampling schemes on climate statistics by ana- 
lyzing selected variables from an experiment using the European 
Centre for Medium Range Weather Forecasts (ECMWF) general 
circulation model (GCM). Three interrelated questions were consid- 
ered: (1) What are minimum appropriate sampling frequencies for 
accurate estimation of the climate statistics of selected model vari- 
ables? (2) What are the relative contributions of intradiurnal versus 
lower-frequency fluctuations to these climate statistics? (3) How 
are these climate statistics impacted by sampling at the same time, 
versus different times, each day? 6 refs., 4 figs., 1 tab. 


28487 (UCRL-JC—106260) The use of distributional and 
pointwise statistical measures in GCM _ intercomparisons. 
Grotch, S.L. Lawrence Livermore National Lab., CA (United 
States). Jun 1991. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9110161- 
4: 5. conference on climate variations, Denver, CO (United States), 
14-18 Oct 1991). Order Number DE91015697. Source: OSTI; 
NTIS; GPO Dep. 

In climate research there is an increasing need to intercompare 
models and datasets over a variety of spatial scales. Distributional 
(non-parametric) statistics provide useful tools for such intercom- 
parisons. Several illustrations of these methods will be presented 
using five global precipitation datasets as examples. 4 refs., 7 figs. 


28488 (UCRL-JC—106445) Time scales of variability associ- 
ated with Nordeste precipitation. Sperber, K.R. (Lawrence 
Livermore National Lab., CA (USA)); Hameed, S. Lawrence Liver- 
more National Lab., CA (United States); State Univ. of New York, 
Stony Brook, NY (United States). Inst. for Terrestrial and Planetary 
Atmospheres. Jun 1991. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48 ;FG02- 
85ER60314. (CONF-9110161-3: 5. conference on climate 


variations, Denver, CO (United States), 14-18 Oct 1991). Order 
Number DE91015696. Source: OSTI; NTIS; GPO Dep. 

The Northeast section of Brazil, called the Nordeste, experiences 
flood and drought regimes as the norm rather than the exception. 
This region receives its principal dose of precipitation during 


March-April, subsequent to regions to the west and north due to 
its proximity to the southern Atlantic subtropical high. A weakening 
of this anticyclone and strengthening of its counterpart in the north- 
ern Atlantic during this season results in the farthest southward 
penetration of the ITCZ and the Nordeste rainy season. Fluctua- 
tions in the large-scale circulation of the atmosphere, such as 
- ENSO, modulate the track of the ITCZ causing the interannual 
drought or flood conditions that plague this region. Empirical stud- 
ies have shown that Nordeste rainfall is related to the sea-surface 
temperature (SST) in the tropical Atlantic Ocean. 16 refs., 4 figs. 


28489 (UCRL-JC—106481) The eftect of simple to sophisti- 
cated surface processes on the surface energy and hydrologic 
budgets of a general circulation model. Meyer, M.K. Lawrence 
Livermore National Lab., CA (United States). Jun 1991. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9110161-—1: 5. conference on climate 
variations, Denver, CO (United States), 14-18 Oct 1991). Order 
Number DE91015694. Source: OSTI; NTIS; GPO Dep. 

Using the Community Climate Model (CCM) of the National Cen- 
ter for Atmospheric Research (NCAR), comparisons have been 
made of three multi-three simulations in which there is a varying 
degree of complexity in the land surface parameterization but the 
model version and prescribed sea surface temperatures are the 
same. The land surface parameterizations employed are a simple 
prescription of soil moisture (based on surface type), a 15 cm 
bucket-type soil moisture and Biosphere-Atmosphere Transfer 
Scheme (BATS) (which, for the version used, simulates a vegeta- 
tive canopy and two soil layers). This study has shown that the 
treatment of the surface in a general circulation model (GCM) can 
effect the surface energy and hydrologic budgets. Both a simple 
bucket and more sophisticated parameterization (BATS) led to gen- 
erally drier conditions over land in the summer hemisphere. These 
drier conditions were noted with a decrease in precipitation and la- 
tent heat flux. With the BATS simulation, the decreased latent heat 
flux over land was accompanied by a strong increase in sensible 
heat flux due to an increase in net radiation. With the BATS simu- 
lation it is difficult to discern if the changes are due to more 
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detailed treatment to the surface or the inclusion of a diurnal cycle. 
8 rets., 5 figs. 


28490 (UCRL-JC—107526) Impact of the ice phase on a 
mesoscale convective system: Cloud ensemble features and 
cloud radiative properties. Chin, Hung-Neng S.: Bradiey, M.M.; 
Molenkamp, C.R. Lawrence Livermore National Lab., CA (United 
States). Jun 1991. 16p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9110161— 
5: 5. conference on climate variations. Denver. CO (United States), 
14-18 Oct 1991). Order Number DE91015769. Source: OSTI:; 
NTIS; GPO Dep. 

This study attempts to provide further understanding of the effect 
of the ice phase on cloud ensemble features which are useful for 
improving GCM cumulus parameterization. In addition, cloud model 
results are also used to diagnose the radiative properties of anvils, 
and to asses cloud feedback on the larger-scale climate. The heat, 
moisture and mass budget analyses of a simulated squall line sys- 
tem indicate that, at least for this type of system, the inclusion of 
the ice phase in the microphysics does not considerably change 
the net cloud heating and drying effects and the feedback on the 
large-scale motion. Nonetheless, its impact on the radiative proper- 
ties of clouds significantly influences not only the squall line system 
itself, but also the larger-scale circulation due to the favorable 
Stratification for long-lasting anvil clouds. The finding of this study 
suggests that more scientific effort should be focused on the effect 
of the ice phase to further explore cloud feedback on the large- 
scale climate through the radiative process. The inclusion of the 
ice phase can, however, be ignored in the cumulus parameteriza- 
tion in order to save significant amounts of computational 
resources. 5 refs., 8 figs., 1 tab. 
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Refer also to citation(s) 25545, 25687, 25873, 25876, 25877, 
25879, 25880, 25881, 25882, 25883, 25884, 25887, 25898, 25935, 
25969, 25970, 25987, 25996, 26015, 26106, 26108, 26110, 26113, 
26116, 26118, 26119, 26121, 26122, 26127, 26134, 26142, 26152, 
26232, 26506, 26867, 26874, 26877, 26940, 27021, 27024, 27056. 
27057, 27068, 27828, 28459, 28464, 28468, 28469, 28477, 28483, 
28484, 28485, 28541, 28542, 28581, 28583, 28585, 28590, 28591, 
28595, 28598, 28623, 28760, 28799, 28843 


28491 (AECL-10125) A critical compilation and review of 
default soil solid/liquid partition coefficients, K,, tor use in en- 
vironmental assessments. Thibault, D.H.; Sheppard, M.I.; Smith, 
P.A. Atomic Energy of Canada Ltd., Pinawa. MB (Canada). 
Whiteshell Nuclear Research Establishment. Mar 1990. 115p. Order 
Number DE91640150. Source: OSTI; NTIS (US Sales Only); INIS. 

Environmental assessments of the Canadian concept for dis- 
posal of nuclear fuel waste in plutonic rock formations require 
analyses of the migration of nuclides from the disposal vault to the 
biosphere. Analyses of nuclide migration via groundwater through 
the geosphere, unconsolidated overburden and soil use models 
requiring solid/liquid partition coefficients (Ky) to describe the inter- 
action of the nuclides with the solid materials. This report presents 
element-specific soil solid/liquid partition coefficients based on a 
detailed survey of the literature. Values for clays, silt, sand and or- 
ganic soils are summarized. Partition coefficients for the following 
elements are presented: americium, antimony, arsenic, barium, 
boron, cadmium, calcium, carbon, cerium, cesium, chromium, 
cobalt, copper, curium, europium, iodine, iron, lead, lithium, man- 
ganese, molybdenum, neptunium, nickel, niobium, palladium, 
phosphorus, plutonium, polonium, radium, ruthenium, samarium, 
selenium, silver, strontium, technetium, teilurium, terbium, thorium, 
tin, tritium, uranium, zinc, and zirconium. The values compiled in 
this study are compared with earlier K, value compendiums and 
are the values recommended for the use in the soil, deep sediment 
and overburden models for the Environmental impact Statement on 
the concept for disposal of Canada’s nuclear fuel waste. 


28492 (CEA-R-5558) Contribution to the study of sedimen- 
tation rates in some french Polynesian lakes and lagoon. 
Serra, C.; Poletiko, C.; Badie, C. CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Inst. de Protection et de 
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Surete Nucleaire. Mar 1991. 37p. (In French). Order Number 
DE9151355S. Source: OSTI: NTIS (US Sales Only). 

210Pb measurements using °'°Po deposition technique were per- 
formed in several marine and lacustrine sediments of French 
Polynesia to determine sedimentation rates in lakes and lagoons. 
Some results in terrigeneous sediments were acceptable and per- 
mit rate measurements: on the contrary other sediments. especially 
coral sands provided a *'°Pb’**®Ra disequilibrium (0.33 to 0.69) 
The occurring phenomena seem to be related to *°?Rn scavenging 
and geothermal endoupwelling which induces 226Ra enhancement: 
this leads to the same 2'°Pb’/*2Ra disequilibrium as in deep ocean 
waters as described. for instance by Thomson and Turekian (1976) 
in an upwelling zone on Peru coasts. 


28493 (CONF-910470-, pp. 9. Paper 18) Status of San Fran- 
cisco’s Small Quantity Generator Hazardous Waste Reduction 
program. Quan, B. (Office of the Chief Administrative Officer, San 
Francisco, CA (USA)). Association of Energy Engineers, Atlanta. 
GA (United States). [1991]. From HVAC and building systems 
congress ‘91 - lighting efficiency congress '91 - cogeneration 
project development '91 and environmental management congress 
'91; Anaheim, CA (United States); 23-24 Apr 1991. In HVAC and 
building systems congress ’91: Lighting efficiency congress ’91; 
Cogeneration project development '91; Environmental management 
congress '91. Proceedings. 453p. Source: OSTI; NTIS. 

This paper is a report on work performed by Contractors to the 
City and County of San Francisco, Geo/Resource Consultants, Inc. 
and Wesley M. Toy, Consulting Engineers, since mid 1990 to pro- 
vide hazardous waste reduction assistance to the City’s Small 
Quantity Generators (SQGs). When the City was developing its 
County Hazardous Waste Management Pian, it was found that 
SQG's businesses that generate less than 1,000 kilograms per 
month, generated most of the waste in 1986, approximately 55%. 
The planning process also reveal that many SQGs appear to be 
highly prone to illegal disposal because of the high costs of trans- 
portation and disposal, which is partially due to the virtual absence 
of in-county treatment/disposal facilities. It has been estimated that 
there are 4,200 SQGs in the City. The City’s SQGs generated ap- 
proximately 15,000 tons of hazardous waste in 1986. The estimate 
was partially derived from a survey of the following small busi- 
nesses: vehicle maintenance shops, automotive body/paint shops, 
drycleaners, photofinisher laboratories, commercial _printing/ 
graphics shops, pesticide applicators, and painting contractors. 
This is not a complete list of SQGs in the City. Most of the City’s 
SQG waste is waste oil, approximately 9,500 tons was generated 
in 1986. Through its recent planning efforts, the City has estab- 
lished a goal of 10-40% reduction of the hazardous wastes the City 
generates by the year 2000. 


28494 (CONF-9005211—4) Models of plant populations and 
communities: Section overview. Huston, M. Oak Ridge National 
Lab., TN (United States). [1990]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Symposium on individual based population models; Knoxville, TN 
(United States); 16-19 May 1990. Order Number DE91015917. 
Source: OSTI; NTIS; GPO Dep. 

This document is the overview of the plant section in the 
book, Individual - BasedModelsandApproachesinEcology. A brief 
description of each of the chapters is provided, as well as a com- 
parison of the models presented in each chapter. Four of the six 
chapters deal with single species interactions, one dealt with a two 
species system (plants and pollinators) and one deals with multi- 
species interactions. Both i-state distribution models and i-state 
configuration models are discussed. (MHB) 


28495 (DOE/ER-0484P, pp. 78-79) Improving the cleanup 
of stubborn hazardous wastes: CEPOD. USDOE Office of En- 
ergy Research, Washington, DC (United States). Jan 1991. In 
Technology '90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

One of the major waste management issues facing the modern 
world is that of cleaning up hazardous chemical and nuclear waste 
sites. An innovative chemical processing technology developed at 
Pacific Northwest Laboratory (PNL) could significantly advance the 
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ability to clean up waste sites. The system, a _ catalyzed 
electrochemical production device (CEPOD). uses a powertul. re- 
generated oxidative catalyst to dissolve. destroy, or decontaminate 
organic and inorganic materials that cannot be treated by other 
processes. CEPOD allows highly toxic. nearly insoluble substances 
to be either eliminated or converted to manageable forms. CEPOD 
was designed to prepare electrochemically generated oxidants for 
use in dissolving essentially insoluble materials. Some materials 
are almost impossible to dissolve with current processes. The elec- 
trochemical device can also be used to destroy hazardous organic 
wastes or gases at ambient temperatures. Traditional destruction 
methods require high temperatures and result in hazardous 
byproducts. The CEPOD process usually yields benign elemental 
products such as carbon dioxide. CEPOD is current being used to 
decontaminate the large national inventory of plutonium-bearing 
wastes and residues and to remove or reduce the actinide content 
in soils. ashes, and other stored residues. Plutonium is recovered 
in this process, which has been hailed as a major breakthrough. 


28496 (DOE/ER/60774-2) Comparative examination of 
deep subsurtace microorganisms at geographically and cli- 
matically diverse locations on DOE lands: Final technical 
report, March 1, 1989—April 30, 1991. Balkwill, D.L.; Reeves, 
R.H. Florida State Univ., Tallahassee, FL (United States). Dept. of 
Biological Science. 30 Jul 1991. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-89ER60774. 
Order Number DE91016485. Source: OSTI; NTIS; GPO Dep. 

This is the final technical report for a project associated with the 
DOE Transitional Phase Deep Microbiology Program, a subpro- 
gram of the DOE Subsurface Science Program. There are three 
major activities described for this funding period. The first major 
activity was program coordination (planning and organization) 
leading up to field sampling at the Idaho National Engineering Lab- 
oratory and the Hanford Reservation, with preliminary analysis of 
the samples. Next, aerobic, chemoheterotrophic microorganisms 
were isolated, counted and partially characterized. Finally, a phylo- 
genetic study was performed using 16S rRNA sequences and 
Restriction Fragment Length Polymorphism (RFLP) analysis. With 
this data, phylogenetic relationships were determined between the 
isolated organisms and microbial taxa were established. 13 refs., 1 
tab. (MHB) 


28497 (DOE-HMIP-RR-90.072) The role of colloids in the 
transport of radionuclides in geological formations. Billon, A. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France)); Caceci, M.; Della Mea, G. Department of the Environ- 
ment, London (United Kingdom). Her Majesty's Inspectorate of 
Pollution. Feb 1991. 55p. Contract PECD-7/9/453. (AEA-D and R- 
0046.). Order Number DE91640152. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experimental studies are described which aim to improve under- 
standing of the role of colloids in radioactive waste disposal. 
Particular attention has been given to the possible mechanisms of 
colloid transport and retention in aqueous media typical of a far- 
field granitic geology. Natural colloids (inorganic, organic-humic) 
from different sites (Fanay Augeres, Grimsel) have been char- 
acterised by several techniques (light scattering, PCS, 
electrophoresis, SEM, TEM, EDX). Retention and sorpticn charac- 
teristics of several characterised colloids on mineral surfaces 
(quartz, mica, haematite) have been correlated with the electrical 
surface charge properties. Quantitative determinations of retention 
capacities have been made by Rutherford Back Scattering Spec- 
troscpy (RBS) and a quantitative model for the mechanism of 
retention involving real and pseudocolloids is proposed. (author). 


28498 (DOE/OR/21548-197) Proceedings of the geo- 
sciences workshop: Weldon Spring Site Remedial Action 
Project. MK-Ferguson Co., Weldon Spring, MO (United States); 
Jacobs Engineering Group, Inc., St. Charles, MO (United States). 
1991. 245p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-860R21548. (CONF-9102125-: Wel- 
don Spring Site Remedial Action Project (WSSRAP) geosciences 
workshop, O'Fallon, MO (United States), 21 Feb 1991). Order 
Number DE91015736. Source: OSTI; NTIS; GPO Dep. 

The manuscripts in these proceedings represent current under- 
standing of geologic issues associated with the Weldon Spring Site 





Remedial Action Project (WSSRAP). The Weldon Spring site is in 
St. Charles County, Missouri. The proceedings are the record of 
the information presented during the WSSRAP Geosciences Work- 
shop conducted on February 21, 1991. The objective of the 
workshop and proceedings is to provide the public and scientific 
community with technical information that will facilitate a common 
understanding of the geology of the Weldon Spring site, of the 
studies that have been and will be conducted, and of the issues 
associated with current and planned activities at the site. This cov- 
erage of geologic topics is part of the US Department of Energy 
overall program to keep the public fully informed of the status of 
the project and to address public concerns as we clean up the site 
and work toward the eventual release of the property for use by 
this and future generations. Papers in these proceedings detail the 
geology and hydrology of the site. The mission of the WSSRAP 
derives from the US Department of Energy’s Surplus Facilities 
Management Program. The WSSRAP will eliminate potential haz- 
ards to the public and the environment and make surplus real 
property available for other uses to the extent possible. This will be 
accomplished by conducting remedial actions which will place the 
quarry, the raffinate pits, the chemical plant, and the vicinity 
properties in a radiologically and chemically safe condition. The in- 
dividual papers have been catalogued separately. 


28499 (DOE/SR/18159—1) The effect of soil mineral phases 
on the abiotic degradation of selected organic compounds: 
Progress report. Sandhu, S.S. Claflin Coll, Orangeburg, SC 
(United States). Jul 1991. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG09-90SR18159. Order 
Number DE91015389. Source: OSTI; NTIS; GPO Dep. 

Microbial and chemical transformations of organic chemicals in 
soils and water are important processes that directly affect their en- 
vironmental distribution, persistence and toxicity. A major impetus 
for research in this area has been the need for reliable estimates 
of lifetimes of pollutants in the soil, surface and groundwater. 
Tetraphenylborate (TPB) is used to precipitate radioactive 137Cs 
from high-level nuclear waste water at the Savannah River Plant 
(SRP) in Aiken, SC. TPB and its degradation product diphenylboric 
acid (DPBA) are contaminants of concern at SRP. However, the 
factors controlling their rates of abiotic degradation are not fully un- 
derstood. The major objectives of the proposed research are to 
determine the effects of soil mineral phases on the rates of surface 
facilitated degradation of tetraphenylborate and diphenylboric acid. 
38 refs., 5 figs. (SM) 


28500 (EPA-540/4-91/001) Ground-Water Issue: Soil sam- 
pling and analysis tor volatile organic compounds. Lewis, T.E.; 
Crockett, A.B.; Siegrist, R.L.; Zarrabi, K. Environmental Protection 
Agency, Las Vegas, NV (United States). Environmental Monitoring 
Systems Lab. Feb 1991. 24p. Sponsored by Environmental Protec- 
tion Agency, Washington, DC (United States). Order Number 
DE91016758. Source: OSTI; NTIS. 

The Regional Superfund Ground Water Forum is a group of 
ground-water scientists that represents EPA’s Regional Superfund 
Offices. The forum was organized to exchange up-to-date informa- 
tion related to groundwater remediation at Superfund sites. 
Sampling of soils for volatile organic compounds (VOCs) is an 
issue identified by the Ground Water Forum as a concern of Su- 
perfund decision makers. Concerns over data quality have raised 
many questions related to sampling soils for VOCs. This paper 
was prepared in response to some of these questions and con- 
cerns expressed by Remedial Project Managers (RPMs) and 
On-Scene Coordinators (OSCs). 53 refs., 6 figs., 12 tabs. 


28501 (ETDE-mf—1515539) The preservation, continuing 
multiple use and long-term development of the tropical ever- 
green forests (rain forests). Bruenig, E.F. (Hamburg Univ. 
(Germany, F.R.)); Junk, W.; Noack, D. Bundesforschungsanstalt 
fuer Forst- und Holzwirtschaft, Hamburg (Germany). Inst. fuer Welt- 
forstwirtschaft und Oekologie. 21 Jun 1989 112p. (In German). 
Order Number DE91515539. Source: OSTI; NTIS (US Sales Only). 

For decades committed environmentalists have been warning of 
the consequences of forest destruction in the tropics, without find- 
ing much of an echo. In recent times this has dramatically 
changed, in the Federal Republic and worldwide. The need of 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


politicians, scientists, authorities as well as industry and the gen- 
eral public for reliable information has increased. This report has 
appeared in order to fill this need and to be able to respond quickly 
to enquiries. It answers the most pressing questions without any 
claim to comprehensiveness. (orig./KW). 


28502 (GSF-29/90) Representation of a model of radionu- 
clide transfer in food chains following deposition of 
strontium-90, cesium-137 and iodine-131 on areas for agricul- 
tural use. Proehl, G. (GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany, F.R.). Inst. fuer 
Strahlenschutz). GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). Sep 1990. 185p. (in 
German). Order Number DE91523336. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 'SINK’ model (contaminants in food chains - FORTRAN 77) 
was used in an attempt to predict the amounts of radioactivity 
building up in animal and vegetable foods after one single deposi- 
tion of Sr-90, Cs-137 and |-131. The model is described in detail. 
The input quantities include such factors as_time-integrated 
concentration of activity in the air just above the ground, physico- 
chemical form of the radionuclides, activity deposited with 
precipitation and amount of rain to fall in any particular case. The 
model was so designed as to take account of 18 different plants, 
11 animal products and 14 kinds of processed nutrients. The 
radionuclide contents of vegetable foods were calculated with refer- 
ence to the season of the year, at which deposition took place. 
The estimations of the activity concentrations in animal foods were 
in each case based on different fudder rations. (orig./HP). 


28503 (INFO—0290) Effect of soil type on radionuclides in 
plants: Field study. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Dec 1988. 43p. Order 
Number DE91642148. Source: OSTI; NTIS (US Sales Only); INIS. 

The research was undertaken to provide piant/soil concentration 
ratio (CR) data for uranium (U), thorium (Th) and lead (Pb) using 
crops and soils typical of Canada. A clay, a silt, a sand and an or- 
ganic soil were used and spinach, potatoes, corn, blueberries, wild 
rice, barley and radish were grown. CR values decreased among 
the soils in the order sand > silt = clay > organic. CR values were 
lower in potato flesh than in potato peels, and usually lower in 
grains than in the associated stems. the geometric mean CR val- 
ues for U, Th and Pb on a dry plant/dry soil basis were 0.013, 
0.0022, and 0.0050, respectively. 


28504 (INIS-BR-2409) The distribution pattern of main and 
trace elements in phosphatic laterites trom Pirocaua Plateau 
(MA). Siqueira, N.V.M. de. Para Univ., Belem, PA (Brazil). Nucleo 
de Ciencias Geofisicas e Geologicas. 1982 227p. (In Portuguese). 
Order Number DE91635118. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The phosphate-laterite of Pirocaua (state of Maranhao) was 
studied with basis on several lines of evidence, namely, structure 
of the deposit, mineral distribution, variations in chemical composi- 
tion and chemistry of ground waters in the region. The distribution 
of elements during the formation of the deposit is interpreted and 
the conditioning factors analysed. Air and water samples were 
studied respectively by X-ray diffraction and atomic absorption 
spectroscopy. The results show that fluctuations of the hydrostatic 
level were important during the formation of the phosphate horizon. 
When the deposit was formed there was also a decrease of the 
activity of the silicic acid and a parallel increase of acidity towards 
the top of the cross-section studied. In these conditions, Fe (+) mi- 

rated towards the top of the deposit and was precipitated as Fe 
$+) in the oxidizing zone. Migration of phosphate was in part due 
to its affinities to clay minerals, in which mechanism ground water 
played a major role. Mass balance calculations indicate that of the 
parent-rock is a phyllite, it is necessary an extreme enrichment in 
P and Sr to give the composition of the phosphate horizon. With 
basis on these observations we conclude that: (1) the parent-rock 
must have contents of P and Sr higher than the average for phyl- 
lites; or (2) the phosphate has some other source. (author). 


28505 (INIS-BR-2471) Aromatic hydrocarbon of shale from 
Paraiba valley. Loureiro, M.R.B. (Universidade Federal, Rio de 
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Janeiro, RJ (Brazil). Inst. de Quimica); Cardoso, J.N. Associacao 
Latino-Americana de Geoquimica Organica, Rio de Janeiro, RJ 
(Brazil). 1988 2p. (In Portuguese). (CONF-8811373-: 1. Latin 
American Congress on Organic Geochemistry, Rio de Janeiro 
(Brazil), 27-30 Nov 1988). Order Number DE91640162. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AROMATICS/gas chromatogra- 
phy; AROMATICS/mass_ spectroscopy; © AROMATICS/shales; 
AROMATICS; SHALES 


28506 (INIS-BR-2472) Biological marker characteristics of 
source rocks and oils from the brazilian marginal basins. 
Mello, M.R. (PETROBRAS, Rio de Janeiro, RJ (Brazil). Centro de 
Pesquisas); Maxwell, J.R. Associacao Latino-Americana de Geo- 
quimica Organica, Rio de Janeiro, RJ (Brazil). 1988 2p. 
(CONF-8811373-: 1. Latin American Congress on Organic Geo- 
chemistry, Rio de Janeiro (Brazil), 27-30 Nov 1988). Order Number 
DE91640163. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. OlLS/gas chromatography; 
OILS/mass spectroscopy; SEDIMENTS/gas chromatography; SED- 
IMENTS/mass spectroscopy; ALKANES; OILS; SEDIMENTS 


28507 (INIS-BR-2474) The influence carbonate matrix in 
maturation of associated kerogen. Soldan, A.L. (PETROBRAS, 
Rio de Janeiro, RJ (Brazil). Centro de Pesquisas); Cerqueira, J.R.; 
Castelo Branco, V.A.; Concha, F.J.M. Associacao Latino- 
Americana de Geoquimica Organica, Rio de Janeiro, RJ (Brazil). 
1988 2p. (In Portuguese). (CONF-8811373—: 1. Latin American 
Congress on Organic Geochemistry, Rio de Janeiro (Brazil), 27-30 
Nov 1988). Order Number DE91640164. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CARBONATE MINERALS/gas 
chromatography; CARBONATE MINERALS/mass ‘spectroscopy; 
SHALES/gas chromatography; SHALES/mass spectroscopy; BITU- 
MENS; GEOCHEMISTRY; SHALES 


28508 (INIS-BR-2598) Factorial and cluster analysis in 
geochemistry discrimination of quartzkeratophyre from Sauer- 
land, Renania massif, Federal Republic of German. Fonseca 
Ramos, J.F. da (Para Univ., Belem, PA (Brazil). Centro de Geo- 
ciencias). Sociedade Brasileira de Geoquimica, Rio de Janeiro, RJ 
(Brazil). 1985 1p. (In Portuguese). (CONF-8511353-: 3. Brazilian 
symposium on geochemistry, Ouro Preto (Brazil), 20 Nov 1985). 
Order Number DE91638423. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. RARE EARTHS/neutron activa- 
tion analysis; ROCKS/quartz; ROCKS/x-ray fluorescence analysis; 
FEDERAL REPUBLIC OF GERMANY; GEOCHEMISTRY; ROCKS; 
QUARTZ 


28509 (INIS-BR-2599) The geochemical data interpretation 
of 3A Salobo soil, Carajas Mountain. Fonseca Ramos, J.F. da 
(Para Univ., Belem, PA (Brazil). Centro de Geociencias). So- 
ciedade Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 
1985 ip. (In Portuguese). (CONF-8511353-: 3. Brazilian sympo- 
sium on geochemistry, Ouro Preto (Brazil), 20 Nov 1985). Order 
Number DE91638424. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. SOlLS/absorption spec- 
troscopy; SOILS 


28510 (INIS-BR-2600) Dispersion halos of base metals in 
current sediments from Granja and 3A Salobo area, Carajas 
Mountain. Fonseca Ramos, J.F. da (Para Univ., Belem, PA 
(Brazil). Centro de Geociencias). Sociedade Brasileira de Geo- 
quimica, Rio de Janeiro, RJ (Brazil). 1985 1p. (in Portuguese). 
(CONF-8511353-: 3. Brazilian symposium on geochemistry, Ouro 
Preto (Brazil), 20 Nov 1985). Order Number DE91638425. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SEDIMENTS/absorption spec- 
troscopy; SOlLS/absorption spectroscopy; GEOCHEMISTRY; 
SEDIMENTS; SOILS 


28511 (INIS-BR-2601) Geochemistry exploration as sup- 
port for rock identification in weathered areas. Oliveira Polli, G. 
de (Ouro Preto Univ., MG (Brazil). Escola de Minas); Roeser, 
H.M.P. Sociedade Brasileira de Geoquimica, Rio de Janeiro, RJ 
(Brazil). 1985 2p. (In Portuguese). (CONF-8511353-: 3. Brazilian 
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symposium on geochemistry, Ouro Preto (Brazil), 20 Nov 1985). 
Order Number DE91638426. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. SEDIMENTS/absorption spec- 
troscopy; EXPLORATION; GEOCHEMISTRY; SEDIMENTS 


28512 (INIS-BR—2604) Metabasite, amphibolite and 
metapelite geochemistry from Bacao Complex, iron Quadran- 
gle, Minas Gerais. Gomes, N.S. (Ouro Preto Univ., MG (Brazil). 
Escola de Minas). Sociedade Brasileira de Geoquimica, Rio de 
Janeiro, RJ (Brazil). 1985 1p. (In Portuguese). (CONF-8511353—: 
3. Brazilian symposium on geochemistry, Ouro Preto (Brazil), 20 
Nov 1985). Order Number DE91638427. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. MINERALS/spectroscopy; MIN- 
ERALS/x-ray diffraction; MINERALS; SPECTROSCOPY; PLASMA; 
ROCKS 


28513 (INIS-BR-2605) Gneisses geochemistry trom Bacao 
Complex, Iron Quadrangle, MG. Gomes, N.S. (Ouro Preto Univ., 
MG (Brazil). Escola de Minas). Sociedade Brasileira de Geoquim- 
ica, Rio de Janeiro, RJ (Brazil). 1985 ip. (In Portuguese). 
(CONF-8511353—: 3. Brazilian symposium on geochemistry, Ouro 
Preto (Brazil), 20 Nov 1985). Order Number DE91638428. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GNEISSES/spectroscopy; 
GNEISSES/x-ray fluorescence _ analysis; GEOCHEMISTRY; 
GNEISSES; SPECTROSCOPY; PLASMA; RUBIDIUM; STRON- 
TIUM 


28514 (INIS-BR-2607) Geochemical characterization of 
sedimentary facies in Mare plain of Garca lagoon, Sepetiba 
bay, RJ. Aragon, G.T. (Universidade Federal Fluminense, Rio de 
Janeiro, RJ (Brazil). Dept. de Geoquimica); Lacerda, L.D. de. So- 
ciedade Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 
1985 1p. (In Portuguese). (CONF-8511353—: 3. Brazilian sympo- 
sium on geochemistry, Ouro Preto (Brazil), 20 Nov 1985). Order 
Number DE91638429. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SEDIMENTS/absorption spec- 
troscopy; SEDIMENTS/geochemistry; SEDIMENTS/gravimetry; PH 
VALUE; SEDIMENTS; GEOCHEMISTRY; GRAVIMETRY 


28515 (INIS-BR-2638) Natural radioactivity in soils and 
rocks by gamma spectrometry. Oliveira, H. de; Ferraz, E.S.B.; 
Fernandes, E.A.N. Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil). [1991] 1p. (In Portuguese). Order 
Number DE91640166. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ROCKS/gamma spectroscopy; 
ROCKS/natural radioactivity; SOILS/gamma spectroscopy; SOILS/ 
natural radioactivity; ROCKS; SOILS 


28516 (INIS-mf-12890, pp. 97-100) Determination of ac 
tinides in Czechoslovak mountain snow in 1985-1988. Tykva, 
R. (Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Ustav Organicke Chemie a Biochemie). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Usti nad Labem (Czechoslovakia). Dum 
Techniky. 1990. 186p. Translation available from Nuclear Informa- 
tion Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 
per typewritten page. (In Czech). (CONF-9009399-: 13. national 
conference on radionuclides and ionizing radiation in water man- 
agement, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

Radioactive elements were determined in snow samples from 
the Tatra mountains. After melting down, the samples were filtered 
through Synpor 6 membrane filters (0.4 wm) and ashed at 450 
degC, and radionuclides were separated by using Ostion AT 0807 
ion exchanger. The alpha energy distribution was measured by 
means of surface barrier large-area silicon detectors (5 or 10 cm 
active area), prepared by modification of detectors manufactured in 
previous years. The values obtained in 1985, 1986, 1987 and 1988 
were as follows (mBg/m?): 234: 2 4144-139, 3 4744-113, 8 188+- 
256, 1 025+-58; 255U: 1 7854-137, 3 789+-120, 8 022+-254, 
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835+-54; 239-240By: 1 9364-101. 4144-31, 250+-49. and 685+-43, 
respectively. The increase in the activity of Pu in 1985 agrees with 
the rainwater measurement in the USA in the late 1984 and may 
be accounted for by the burning down of the Soviet Kosmos satel- 
lite in February 1983. The radionuclide abundance ratios in 1987 
suggest that some natural source is responsible. e.g. forest fires in 
China. It is concluded that suitable detecting equipment makes it 
possible to examine the contamination of snow fields with actinides 
and thus to assess the hazard of contamination of surface waters 
with these radionuclides. (P.A.). 1 fig., 2 tabs., 5 refs. 


28517 (INIS-SU-257, pp. 436) Main principles determining 
the behaviour of transuranium elements in natural formations. 
Balukova, V.D. (AN SSSR. Moscow (USSR). Inst. Fizicheskoj 
Khimii); Kaymin, E.P. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM 241/geochemistry, AMERICIUM 241/ 
radionuclide migration; NEPTUNIUMgeochemistry; NEPTUNIUM 
radionuclide migration; PLUTONIUM 239/geochemistry; PLUTO- 
NIUM 239/radionuclide migration; ALUMINIUM SILICATES; 
GEOCHEMISTRY; CHEMICAL STATE; GROUND WATER; NEP- 
TUNIUM; RADIOACTIVITY; ROCKS 


28518 (INIS-SU-257, pp. 443-444) Forms of occurrence of 
plutonium in soils. Goryachenkova, T.A. (AN SSSR, Moscow 
(USSR). inst. Geokhimii i Analiticheskoj Khimii); Pavliotskaya, F.. 
AN SSSR. Moscow (USSR). 1989. 461p. (CONF-8909225—: Ac- 
tinides ’89, Tashkent (USSR). 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 tabs. CHERNOBYLSK-4 REACTOR/environmental 
impacts; PLUTONIUM/chemical _ state; PLUTONIUM /soils; 
CONTAMINATION; PLUTONIUM; SOILS; RADIONUCLIDE Ml- 
GRATION; REACTOR ACCIDENTS 


28519 (INIS-SU-257, pp. 445) The Chernobyl plutonium mi- 
gration in soils. Paviotskaya, F.l. (AN SSSR, Moscow (USSR). 
Inst. Geokhimii i Analiticheskoj Khimii); Kazinskaya, |.E.; Korobova, 
E.M.; Myasoedov, B.F.; Emel'yanov, V.V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. CHERNOBYLSK-4 REACTOR/environmental 
impacts; PLUTONIUM/radionuclide migration; PLUTONIUM soils; 
CONTAMINATION; PLUTONIUM; SOILS; RADIOACTIVITY; REAC- 
TOR ACCIDENTS 


28520 (INIS-SU-260, pp. 1177-1178) Assessment of vertical 
migration parameters of Chernobylsk accidental releases. Bon- 
dar’, P.F.; lvanov, Yu.A.; Zaika, V.V. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 7. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CERIUM 144/diffusion length; CERIUM 144/ 
radionuclide migration; CESIUM 137/diffusion length; CESIUM 137/ 
radionuclide migration; CHERNOBYLSK-4 REACTOR/reactor acci- 
dents; FALLOUT; SOILS 


28521 (INIS-SU-260, pp. 1199-1200) Effect of technological 
factors on radionuclide migration from milk into natural 
cheese. Krivtsov, |.L.; Fedin, F.A.; Dolgij, N.L.; Krylova, |.V. AN 
SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM ISOTOPES/radioecological concentration; 
CHERNOBYLSK-4 REACTOR/environmental impacts; FOOD 
CHAINS; FOOD PROCESSING; CATTLE; CHEESE; MILK; PAS- 
TURES; REACTOR ACCIDENTS 


28522 (INIS-SU-—260, pp. 1176-1177) Relative assessment 
of radionuclide accessibility administered into soil in an un- 
known physico-chemical form. Bondar. P.F.: Ivanov. Yu.A.: 
Avdeev. V.G.: Ozornov. A.G. AN SSSR, Moscow (USSR). 1989. 
213p. (In Russian). (CONF-8908259—: 1. All-Union radiobiological 
conference. Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conierence. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. BIOLOGICAL AVAILABILITY/chemical state; CESIUM 
137/biological availability: CESIUM 137/surface contamination: 
FALLOUT: SOILS; WATER 


28523 (INIS-SU-260. pp. 1201-1203) Rapid analysis of 
assessment of pasture contamination density with cesium ra- 
dioisotopes. Loshchilov, N.A.; Bondar’, P.F.; Ivanov, Yu.A.; Zaika, 
V.V. AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents: 
PASTURES/contamination: CESIUM 134: CESIUM 137; FALLOUT: 
PASTURES; CONTAMINATION; RADIOACTIVITY; RADIOECO- 
LOGICAL CONCENTRATION; RADIOMETRIC ANALYSIS 


28524 (INIS-SU-260, pp. 1206-1207) Substantiation of ra- 
dicecological and land-reclamation measures in organizing 
and usage of contaminated regions. Plestsov, V.M. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-890825S—: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summanes 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. TERRESTRIAL ECOSYSTEMS/contamination; TER- 
RESTRIAL ECOSYSTEMS/radiation protection; ATMOSPHERIC 
PRECIPITATIONS; CULTIVATION TECHNIQUES; RADIONUCLIDE 
MIGRATION; RECOMMENDATIONS; CONTAMINATION 


28525 (INIS-SU-260, pp. 1208) Rapid solving of agricul- 
tural problems and organizing of regions at early periods 
following contamiination and assessment of It’s efficiency. Po- 
valyaev, A.P.; Yulanov, V.P.; Plestsov, V.M.; Panchenko, |.Ya.; 
Yudintseva, E.V. AN SSSR, Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/environmenta! im- 
pacts; DECONTAMINATION/recommendations; TERRESTRIAL 
ECOSYSTEMS/radiation protection; DECONTAMINATION; REC- 
OMMENDATIONS; FORESTS; REACTOR ACCIDENTS 


28526 (INIS-SU-260, pp. 1208-1209) Peculiarities of Cs'%” 
administration into Alpine vegetation in the regions of Rovno 
and Chernigov. Prister, B.S.; Perepelyatnikova, L.V.; Marchishina, 
E.|.; Semenyutin, A.M.; Sobolev, A.S. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CESIUM 137; CHERNOBYLSK-4 REACTOR/ 
environmental impacts; FOOD CHAINS/radionuclide migration; 
MILK; REACTOR ACCIDENTS; SOILS; TERRESTRIAL ECOSYS- 
TEMS 


28527 (INIS-SU-260, pp. 1225-1226) Some peculiarities of 
pest and agricultural plant disease development in conditions 
of regional contamination. Filipas, A.S.; Khokhlov, G.N.; Gar- 
naga, N.G.; Lisyanskij, B.G. AN SSSR, Moscow (USSR). 1989. 
213p. (In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. Al-union ra- 
diobiological conference. V. 5: Summaries of . Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
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CHERNOBYLSK-4 REACTOFRvenvironmental 
impacts: PEST CONTROL: PLANT DISEASES: TERRES- 
TRIAL ECOSYSTEMS/contamination: PASTURES: PATHOGENS: 
PLANTS: RADIONUCLIDE MIGRATION: REACTOR ACCIDENTS: 
CONTAMINATION 


Short _ note 


28528 (INIS-SU-260, pp. 1226-1227) Actual problems of 
agriculture in conditions following Chernobylsk accident. Fir- 
sakova. S.K.: Grebenshchikova, N.V.: Il'yazov, R.G. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference. Moscow (USSR), 21-27 Aug 
1989). In 1. Al/-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AGRICULTURE: CHERNOBYLSK-4 REACTOR’ 
environmental impacts; AGRICULTURE: CATTLE: CONTAMINA- 
TION; CULTIVATION TECHNIQUES: FOOD CHAINS: FORAGE; 
MILK; PASTURES; REACTOR ACCIDENTS: TERRESTRIAL 
ECOSYSTEMS 


28529 (KEMAKTA-AR-88-23) Modelling of the interface be- 
tween the geosphere and the biosphere: discharge through a 
soil layer. Elert, M.; Argaerde, A.C.; Ericsson, A.M. Kemakta Kon- 
sult AB, Stockholm (Sweden). Dec 1988. 105p. Order Number 
DE91641181. Source: OSTI; NTIS (US Sales Only): INIS. 
Radionuclides released from an underground repository can be 
transported by deep groundwater to the biosphere. The deep 
groundwater can be discharged to an agricultural area or a bog. In 
this report an evaluation is made of the resulting distribution of ra- 
dionuclides in the upper soil and the release of radionuclides to a 
creek. From these environments, radionuclides can follow different 
exposure pathways to man. In order to evaluate the radionuclide 
movement to and retention in the soil surface, the hydrology in the 
superficial layers has been studied with the help of computer mod- 
els. The chemical environment in soil was studied with special 
emphasis on radionuclide mobility. Examples of parameters which 
affect this mobility and which were studied are mineral composition, 
content of organic material, pH and redox potential. The chemical 
behaviour of the radionuclides iodine, cesium, radium, uranium, 
neptunium and americium was the topic of a literature survey. For 
the work in this report, radionuclide mobility in soils is represented 
by the equilibrium distribution coefficient, Kg. The radionuclide 
_ transport calculations showed that only those radionuclides which 
are sorbed strongly in the soil (i.e. radium, cesium and americium) 
have retention times longer than the expected lifetime of the soil 
layer itself. This would also be the case for neptunium and uranium 
it reducing conditions are found at the base of the soil column. For 
only slightly sorbing nuclides no important retention was found. The 
retarding effects of the soil layer is less than that of a sediment 
layer in a lake (the subject of a previous study). because of the 
greater water turnover in the soil. Several limitations to current 
knowledge and modelling techniques have been identified, and sug- 
gestion for possible improvement have been made. (85 refs.) (au). 


28530 (KEMAKTA-AR-90-12) Radionuclide migration in the 
unsaturated zone with a variable hydrology. Elert, M.; Collin, M.; 
Andersson, Birgitta; Lindgren, M. Kemakta Konsult AB, Stockholm 
(Sweden). [1990]. 12p. (CONF-9010383-: BIOMOVS (biosperic 
model validation study) symposium on the validity of environmental 
transfer models, Stockholm (Sweden), 8-10 Oct 1990). Order Num- 
ber DE91641180. Source: OSTI; NTIS (US Sales Only); INIS. 

Radionuclide transport from contaminated ground water to the 
root zone of a soil has been modelled considering a variable 
hydrology. Hydrological calculations have been coupled with ra- 
dionuclide transport calculations in order to study the influence of 
variations in flow rate and saturation, dispersion, and sorption. For 
non-sorbing radionuclides important seasonal variations in the root 
zone concentration were found. The dispersivity parameter proved 
to be very important for both sorbing and non-sorbing nuclides. In 
addition, some comparison calculations were made with a simple 
steady-state compartment model. (au). 


28531 (LA-UR-91-1606) Constitutive model for geological 
and other porous materials under dynamic loading. Dey, T.N. 
Los Alamos National Lab., NM (United States). [1991]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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W-7405-ENG-36. (CONF-911069—4: 3. international conference on 
mechanical and physical behavior of materials under dynamic load- 
ing. Strasbourg (France). 14-18 Oct 1991). Order Number 
DE91013230. Source: OSTI: NTIS: GPO Dep. 

An effective stress model is described for use in numerical calcu- 
lations on porous materials which are partially or fully saturated 
with water. The flow rule chosen for the shear failure portion of the 
mode! is examined and shown to have significant influence on 
wave propagation results. A flow rule which produces dilatancy re- 
sults in less attenuation than a rule producing shear-enhanced void 
collapse. The dilatancy producing rule is less prone to producing 
liquefaction and results in significantly higher stress levels behind 
the wave front. 8 refs., 6 figs. 


28532 (LA-UR—91-2561) Quality assurance of field screen- 
ing. Leasure. C.S. Los Alamos National Lab., NM (United States). 
[1991]. 4p. Sponsored by USDOE, Washington. DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9110169-1: 18. annual 
National Energy Division (NED) conference on quality assurance of 
field screening, Boston, MA (United States), 7-11 Oct 1991). Order 
Number DE91016303. Source: OSTI; NTIS; GPO Dep. 

As the costs of collecting, shipping, and analyzing samples for 
environmental compliance have increased, ways of reducing those 
costs have been pursued, including field screening methods. Field 
personnel have long wanted methods that are portable, easy to 
use, sensitive for all regulated compounds and elements, and ap- 
proved for use by all regulators. However, field methods do not 
currently meet these needs. and thus data quality for these meth- 
ods must be established. The proper amount of quality assurance 
on field screening methods cannot be easily standardized or pre- 
scribed for all field screening. Many field methods have not been 
documented sufficiently. To ensure that data of known quality is 
produced from field methods, the significant aspects of the opera- 
tion of that method, including performance, must be determined 
and documented. The DOE's Laboratory Management Branch 
(EM-532) has initiated a program to assess the numbers and types 
of field methods both in the literature and available commercially. 


28533 (PNL-SA-18507) Arid site water balance using 
monolith lysimeters. Gee, G.W.; Campbell, M.D.; Link, S.O. Pa- 
cific Northwest Lab., Richland, WA (United States). Jul 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-910794-4: International sym- 
posium on lysimetry, Honolulu, Hi (United States), 23-25 Jul 1991). 
Order Number DE91015530. Source: OSTI; NTIS; GPO Dep. 

Four weighing lysimeters, containing monoliths of undisturbed 
soil, are located at the Arid Lands Ecology Reserve near Richjand, 
Washington (USA), and are used to measure the water balance of 
two native plant communities. Each monolith excavated on site 
from silt loam soil, has a surface area 1.5 m x 1.5 m, is 1.7 m 
deep and weighs about 6 Mg. Two lysimeters have a mixed vege- 
tative cover of sagebrush and bunchgrass while two have a cover 
of bunchgrass alone (no sagebrush). The lysimeters are positioned 
on platform scales (9 Mg capacity) and lysimeter weight changes 
are resolved electronically to 50 g (equivalent to 0.02 mm water). 
Measurements of evapotranspiration (ET) and other water balance 
parameters (precipitation, storage, drainage) have been made with 
these lysimeters on a daily seasonal and annual basis for the two 
plant communities since 1987. Water loss by evapotranspiration 
has been virtually the same for both plant communities during the 
past two years (1989 and 1990). 10 refs., 4 figs. 


28534 (RIVM—243301006) Investigation on radioactivity of 
deposition: Results over 1989. Sonderen, J.F. van; Drost, 
R.M.S. van; Ockhuizen, A.; Glastra, P.; Koolwijk, A.C. Rijksinstituut 
voor Volksgezondheid en Milieuhygiene, Bilthoven (Netherlands). 
Dec 1990. 29p. (In Dutch). Project nr. 243301. Order Number 
DE91640154. Source: OSTI; NTIS (US Sales Only); INIS. 

This investigation was carried out on assignment of and sub- 
sidised by the Chief inspection of Public Health and Environmental 
Hygiene; includes summaries in Dutch and English. 

This report of the Dutch National Institute of Public Health and 
Environmental Protection (RIVM) presents the results of measure- 
ments of radionuclides deposited in the Netherlands in 1989. The 
samples of deposition were taken at Bilthoven, located near the 
center of the country. In 1989 measurements were carried out to 





determine the activities of +-emitters (on a weekly basis), where 
7Be, 4°K, Cs and '9’Cs were identified. of 3H (on a weekly ba- 
sis) and of 2!°Pb and 21!°Po (on a monthly basis). Also the gross 
a-, gross 6- and gross +-activities were determined on a weekly 
basis. In 1989 the yearly average of the concentration of %h in rain 
was 2.2 +- 0.2 kBaq/m°. The total deposition of 3H was 1560 +- 130 
Ba/m®, of 7Be 740 +- 40 Ba/m’, the weekly depositions of 9H and 
7Be were correlated with the amount of precipitation. The total de- 
position of 19’4Cs was less than 2.6 Ba/m? and of '°7Cs less than 
3 Ba/m?. The total deposition in 1989 of 21°Pb and 2!°Po was 94 
+- 7 Ba/m* and 24 +- 4 Ba/m? respectively. In 1989 the gross a 
activity in deposition was 43 +- 1 Bq/m?, which is slightly higher 
than in 1987 and 1988. About 56% of this activity was due to 
'2'°Po, (author). 5 refs.; 5 figs.; 4 tabs. 


28535 (RIVM-248701008) Investigation on radioactivity of 
deposition: Results over 1988. Vaas, L.H.; Smetsers, R.C.G.M.; 
Mattern, F.C.M.; Drost, R.M.S. van; Ockhuizen, A.; Glastra, P.; 
Koolwijk, A.C. Rijksinstituut voor Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). Apr 1990. 33p. (In Dutch). Project 
nr. 248701. Order Number DE91640155. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This investigation was carried out on assignment of and subsi- 
dized by the Chief Inspection of Public Health and Environmental 
Hygiene; includes summaries in Dutch and English. 

This report of the Dutch National Institute of Public Health and 
Environmental Protection (RIVM) summarizes the results of mea- 
surements of radionuclides deposited in the Netherlands in 1988. 
The samples of deposition were taken at Bilthoven, located near 
the center of the country. In 1988 measurements were carried out 
to determine the activities of y-emitters, where ’Be, “°K, Cs and 
137Cs were identified, and those of 9H, 27°Pb and 2'°Po. Also the 
gross a-, gross 6- and gross +-activities were determined. (author). 
10 refs.; 7 figs.; 6 tabs. 


28536 (RIVM—249000002) Measurement of the radiation- 
level at the site of the Dutch National Institute for Public 
Health and Environmental Hygiene (RIVM) during the year 
1989. Dongen, R. van; Zanten, R. van. Rijksinstituut voor Volksge- 
zondheid en Milieuhygiene, Bilthoven (Netherlands). Jan 1991. 
17p. (In Dutch). Order Number DE91640149. Source: OST]; NTIS 
(US Sales Only); INIS. 

This investigation was carried out on assignment of the Directory 
of the RIVM ; includes summaries in Dutch and English. 

Results are given of exposure rate measurements carried cut 
during 1989 at the site of RIVM. The exposure rates were deter- 
mined by means of thermoluminiscence dosimeters on a number of 
locations. One of these locations was meant for determination of 
the natural background (reference) on the site. The exposure rates 
appeared not to deviate significantly from the natural background 
levels in the Netherlands. The small increase of the annual mean 
of exposure rate near the building Sg, with regard to the reference 
level, is due to irradiation activities for calibration work. (author). 9 
refs.; 4 figs.; 1 tab. 


28537 (RIVM—725206002) Sorption of cesium and uranium 
to Feldspar: Experiment pertormed as part of the OECD/NEA 
sorption intercalibration study. Wijland, G.C.; Pennders, R.M.J. 
Rijksinstituut voor Volksgezondheid en Milieuhygiene, Bilthoven 
(Netherlands). Jul 1990. 29p. Project mr. MHS/MM/CvB- 
2544032;Project nr. MHS-1235023;Contract Order Number 
DE91640157. Source: OSTI; NTIS (US Sales Only); INIS. 

Research carried out in the framework of the RIVM-contribution 
to the Expert Group on Geochemical Modelling and Data and the 
preceding International Sorption Information and Retrieval Execu- 
tive Committee of the Nuclear Energy Agency. This work has been 
commissioned by the Ministry of Housing, Physical Planning and 
Environment and the Ministry of Economic Affairs: Direction Elec- 
tricity and Nuclear Energy ; includes summaries in Dutch and 
English. 

Within safety assessment studies, for nuclear waste disposal in 
deep geologic formations, calculation for the migration of radionu- 
clides through the geosphere are often carried out with models 
taking sorption into account. In the past 8 years the insight grew 
that other physico-chemical processes, besides sorption, could af- 
fect migration behaviour. While the currently usec transport models 
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were being improved taking either linear or non-linear sorption into 
account, the coupling of geochemical and transport models came 
into scope. In spite of these developments models which are still 
based on the sorption theory are frequently applied in studying mi- 
gration behaviour of radionuclides. This is caused by the necessity 
of making preliminary pronouncements, while coupled models are 
still in stage of development and thermodynamic data are very lim- 
ited available. Therefore one has to obtain insight in the reliability 
of the models based on the sorption theory. within the sorption 
database there is a lack of knowledge about mineralogy, composi- 
tion of the fluid and the experimental conditions underlying the 
data. Therefore the Expert Group on geochemical Modelling sup- 
ported by the Finnish proposal in order to obtain insight in the 
possible deviation of the sorption coefficients that can be estimated 
from experiments performed with standard samples, fluid composi- 
tion and experimental conditions. Nine laboratories from OECD 
membership countries took part in this intercalibration study. In the 
framework of the Dutch safety assessment studies the Dutch Na- 
tional Institute of Public health and Environmental protection 
(RIVM) has decided to participate in this exercise. In this report the 
results are presented of sorption experiments for cesium and natu- 
ral Uranium to Feldspar. (H.W.). 4 refs.; 1 fig.; 7 tabs. 


28538 (SKB-TR-90-37) The influence of fracture mineral/ 
groundwater interaction in the mobility of U, Th, REE and 
other trace elements. Landstroem, O. (Studsvik AB, Nykeoping 
(Sweden)); Tullborg, E.L. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Dec 1990. 79p. Order Number 
DE91640158. Source: OSTI; NTIS (US Sales Only); INIS. 

Trace element analyses including U, Th and REE have been 
carried out on groundwater samples, fractures coating and rock 
samples from drill cores. The influence of fracture mineral/ 
groundwater interaction on the mobility of these elements is 
discussed. Compared to the host rocks the levels and ranges of el- 
ement contents in the fracture fillings are usually much higher, 
reflecting the wide range in sorption capacities of different fracture- 
filling minerals. In order to use the elements analysed as chemical 
analogues to predictions of actinide migration, the following cases 
are discussed: 1. Redistribution of elements in connection to clay 
forming alteration processes and preferential sorption of elements 
on clay minerals. 2. Occurances of Fe-oxyhydroxide associated 
with high concentrations of TH, U and LREEs at great depths. 3. 
Recent trace element distribution in a reactivated crush zone. 4. 
Use of Ce-anomalies and Eu-anomalies for tracing REE migration 
paths. 5. Validation of laboratory measured K,’s on crushed granite 
and mineral separates by determining distribution coefficients be- 
tween fracture coatings and corresponding groundwater (in situ’ 
K,'s). The examination of the relation between 'in situ’ Ky’s and 
laboratory-determined K,'s shows that the 'in situ’ Ky’s are on av- 
erage a factor of 100 higher for Sr, Cs, Co, Eu and about 10 for U. 
It is suggested that fracture minerals such as Fe-oxyhydroxide, 
carbonated and clay minerals have sorption capacities significantly 
different from those of crushed granite. This is one of the explana- 
tions for the higher ‘in situ’ K,’s compared with the 
laboratory-determined ones. (38 refs.) (authors). 


28539 (Y/ER-18) Interim action proposed plan: Mercury 
tank remediation at the Oak Ridge Y-12 plant, Oak Ridge, Ten- 
nessee. Van Ryn, F.R. Oak Ridge National Lab., TN (United 
States). Hazwrap Support Contractor Office. Jun 1991. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ;AC05-760R00001. Order Number 
DE91015369. Source: OSTI; NTIS; GPO Dep. 

This proposed plan address the remediation of tanks at the Oak 
Ridge Y-12 Plant which contain mercury-contaminated sediment. 
The contaminated sediment has accumulated in the bottom of the 
tanks as a result of mercury-contaminated groundwater pumped 
from the fan-room sumps in the basements of Buildings 9201-4 
and 9201-5. Water pumped from these buildings passes through 
these tanks prior to discharging into Upper East Fork Poplar 
Creek. As the contaminated water flows through Upper East Fork 
Poplar Creek and East Fork Poplar Creek in the city of Oak Ridge, 
the potential exists for absorption of mercury by aquatic organisms. 
The purpose of this remediation effort is to reduce the risks associ- 
ated with mercury in surface waters. Three alternatives for 
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remediating the tanks were evaluated using the nine Comprehen- 
sive Environmental Response, Compensation, and Liability Act 
evaluation criteria. These alternatives were (1) take no action, (2) 
abandon the tanks in piace, or (3) remove and dispose of contami- 
nated sediment. Alternative 3 is recommended as the preferred 
alternative for remediating the tanks. 3 figs., 1 tab. 
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Refer also to citation(s) 25661, 25897, 25920, 25987, 26003, 
26013, 26015, 26107, 26108, 26110, 26118, 26119, 26121, 26122, 
26134, 26142, 26152, 26232, 26303, 26304, 26505, 26506, 26867, 
26870, 26872, 26873, 26874, 26875, 26876, 26881, 26882, 26891, 
26940, 26990, 27024, 27366, 27804, 27849, 28466, 28468, 28469, 
28477, 28479, 28483, 28484, 28485, 28493, 28498, 28499, 28517, 
28531, 28532, 28533, 28539, 28830 


28540 (CEA-R-5549) Study of silver-110M transfer mecha- 
nisms in freshwater. Conceiving and utilization of an 
experimental model of ecosystem and of a mathematical 
model to simulate the radionuclide through a trophic chain. 
Garnier-Laplace, J. CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France); Montpellier-2 
Univ., 34 (France). Oct 1990. 249p. (In French). Order Number 
DE91513560. Source: OSTI; NTIS (US Sales Only). 

Uptake and retention of 11™Ag are quantified from laboratory 
studies carried out on an experimental freshwater ecosystem com- 
posed by two abiotic units, water and sediment, and by four trophic 
levels: primary producer (Scenedesmus obliquus), first order con- 
sumers (Daphnia magna, Gammarus pulex, Chrionomus sp.), 
second order consumer (Cyprinus carpio) and third order one 
(Salmo trutta). The chosen analytical process consists in express- 
ing each transfer by a mathematical equation which formulation is 
based on a theoric analysis. Experiments allow to calibrate param- 
eters of these equations for each unit of the food chain. All 
experimental data concerning "Ag uptake emphasize the radio- 
protection implications of this radioelement, because of the high 
values of the estimated radioecological parameters. On the basis 
of the results obtained, a determinist mathematical model has been 
conceived to simulate the radionuclide distribution in the food chain 
as a function of a chronic or acute contamination mode. Its appli- 
cation gives the development with time of the mean '!°%Ag 
concentration values for each trophic level. The first approaches 
based on the analysis of the results of field studies, carried out on 
ecosystems affected by chronic pollution (Rhone river) or acute one 
(as a consequence of the Chernobyl accident), give to the model an 
important explicative and global predictive quality. The age of the 
fish, their dietary habits which vary according to the annual cycle of 
the prey species and with theirposition in the food chain, appear 
such as essential parameters. The trophic pathway is clearly pre- 
dominant whatever the contamination mode and. explains, for 
acute exposure, why accumulation of '!°™Ag can be prolonged for 
a long time after the surrounding environment contamination. 


28541 (CONF-9109234—-1) Effects of flowpath variation on 
the hydrogeochemical response of Walker Branch Watershed 
to storms. Mulholland, P.J. Oak Ridge National Lab., TN (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. Order Number DE91015934. Source: OSTI; 
NTIS; GPO Dep. 

Precipitation and stream discharge have been monitored continu- 
ously since 1969 in the East and West Forks of Walker Branch 
Watershed, a 97.5-ha forested catchment underlain by dolomite 
(Knox Group) and typical of large portions of the Ridge and Valley 
Province of eastern Tennessee. Watershed topography is charac- 
terized by broad ridges with steep slopes and narrow stream 
valleys. Soils (primarily Ultisols) are acidic, low in exchangeable 
bases, and generally deep (up to 30 m) on ridges declining to 1-2 
meters long perennial stream chaiinels. On average, annual pre- 
cipitation totals 137 cm and annual runoff about 71 cm, of which 
about one-half occurs as baseflow. Water budgets for the entire 
watershed indicate approximately 15% of the discharge originates 
outside of the watershed, with the West Fork gaining approximately 
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35% of its annual flow from outside its topographic boundaries and 
the East Fork, which has perennial reaches but is intermittent at 
the base of the catchment, losing flow. The differences in annual 
runoff between the catchments are primarily the result of larger 
baseflow on the West Fork. Analysis of storm hydrographs indi- 
cates that the East and West Fork watersheds generate similar 
amounts of storm area-specific runoff. 5 refs., 2 figs. 


28542 (DOE/EA-0451) Non-Treaty Storage Assessment: 
Environmental assessment. USDOE Bonneville Power Adminis- 
tration, Portland, OR (United States). Jun 1990. 74p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE91015521. Source: OSTI; NTIS; GPO Dep. 

Bonneville Power Administration (BPA) is negotiating and pro- 
poses to enter into an agreement — the “Non-Treaty Storage 
Agreement (NTSA) will enhance hydroelectric power production 
and provide operational flexibility on both the US and BC Hydro 
systems. Some actions that affect Columbia River flows at the US- 
Canadian border, such as storing or releasing water from a 
Canadian reservoir, also may affect generation at the non-Federal 
mid-Columbia River projects. Therefore, BPA desires additional 
agreements with the owners of those projects and their power 
purchasers (the mid-Columbia participants) to enable them to par- 
ticipate in actions that would occur under the agreement between 
BPA and BC Hydro. This Environmental Assessment (EA) evalu- 
ates the potential environmental impacts of both the proposed 
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agreements with the Mid-Columbia Participants. Negotiation of 
agreements with the mid-Columbia participants will not occur, how- 
ever, until after the agreement with BC Hydro has been executed. 
Although this EA focuses on the US Pacific Northwest, changes in 
power sales could have environmentai effects in California and 
changes in reservoir operations could have environmental effects 
in Canada. Therefore, potential air quality and thermal impacts in 
California and potential environmental effects in Canada are dis- 
cussed. 


28543 (DOE/ER/60983-—2) CO. measurements along the 
WOCE P-16 and 19 sections in the South Pacific Ocean: A 
joint LDGO/WHO! program: Progress report, October 15, 
1990—July 16, 1991. Chipman, D.W.; Takahashi, Taro. Columbia 
Univ., Palisades, NY (United States). Lamont-Doherty Geological 
Observatory. 18 Jul 1991. 8p. Sponsored by USDOE, Washington, 
BC (United States). DOE Contract FG02-90ER60983. Order Num- 
ber DE91015742. Source: OST!; NTIS; GPO Dep. 

This report summarizes the progress made between October 15, 
1990 through July 16, 1991, during the second year of the re- 
search grant and is submitted in support of the application of the 
third year continuation of the grant. Due to substantial delays in the 
refitting of the R/V KNORR, the field work which was originally 
scheduled to begin in October, 1990, had to be delayed by seven 
months and modified. In late May, 1991, our analytical equipment 
and personnel were loaded on the R/V THOMAS WASHINGTON, 
departing from San Diego, CA to Tahiti on May 31, 1991. During 
the 40-day first leg of the expedition, the CO2 analyses were car- 
ried out. Approximately 1500 seawater samples were analyzed for 
the total CO2 concentration and about one-third as many for alka- 
linity. Additional water samples were collected for land-based 
manometric measurements of total CO. concentration. The second 
leg of this expedition is in progress. The data obtained during the 
expedition will be analyzed and interpreted during the third year of 
this grant. During the 7-month delay period, we have further im- 
proved and tested the coulometer and gas-chromatograph. The 
nature of improvements achieved and the results of tests. con- 
ducted during this period is described. 2 figs. 


28544 (DOE/OR/21755-T3) Shallow groundwater investiga- 
tions at Weldon Spring, Missouri: Final report for fiscal years 
1988-1990. Missouri Dept. of Natural Resources, Rolla, MO 
(United States). Div. of Geology and Land Survey. Jun 1991. 116p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-870R21755. Order Number DE91015738. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Missouri Department of Natural Resources, Division of Geol- 
ogy and Land Survey (MDNR-DGLS) conducted investigations of 
the upper aquifer in the vicinity of the abandoned Weldon Spring 








Chemical Plant in southwest St. Charles County. Missouri. The ob- 
jective of the investigation was to better define the relationships 
between precipitation. surface runoff. groundwater recharge and 
shallow groundwater discharge within the study area. thereby as- 
sisting the Department of Energy in designing an appropriate 
groundwater monitoring plan for the Weldon Spring Site Remedial 
Action Project. The results of the investigations indicate that the 
upper aquifer has been affected by karst development but that well 
developed karst does not exist on or around the site. Dye traces 
conducted during the study have shown that surface water which 
leaves the site enters the subsurface in losing streams around the 
site and travels rapidly to one or more local springs. Upper aquifer 
recharge areas, constructed from dye trace and potentiometric 
data, generally follow surface water drainage patterns on the south 
side of the site, but cross surface-water drainage divides north of 
the site. Nine springs may receive recharge from site runoff, de- 
pending upon the amount of runoff. In addition to these springs, 
one perennial spring and two intermittent springs to the southwest 
of the site may receive recharge from site infiltration. 25 refs., 13 
figs. 


28545 (DOE-RW-89.090) Analysis of the migration of Cl, 
131], 3H, in a shallow sand aquifer. Sen, M.A. (British Geological 
Survey, Keyworth (UK). Fluid Processes Research Group); 
Williams, G.M.; Wealthall, G.P. Department of the Environment, 
London (United Kingdom). Jul 1989. 66p. Contract PECD- 
7/9/367;WE/89/9. Order Number DE91640169. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Two tracer tests with conservative species have been carried out 
in a shallow glacial sand aquifer at the British Geological Survey in 
situ research site at Drigg in Cumbria. The objectives of the tests 
were to determine the transport properties of the aquifer, to com- 
pare the use of the three ‘conservative’ tracers (chloride as NaCl, 
iodine-131 as KI and tritium as HTO) and to provide a reference 
for further experiments involving chemically reactive solutes. A 2-D 
layered model was used to estimate the hydraulic conductivity of 
each layer from the tracer breakthroughs. A 1-D analytical solution 
to the advection-dispersion equation was used to estimate the dis- 
persion lengths of each layer. Longitudinal dispersion lengths 
ranged from 0.5cm to 5cm; 50-150 times less than the path length. 
The aquifer properties are slightly altered by the running of the 
tests. Thus future tests with reactive tracers should be carried out 
with simultaneous injection of a conservative tracer for comparison. 
On a simple level the aquifer can be characterised as a number of 
layers with a high conductivity zone in the middie and small disper- 
sion lengths of the order of a centimetre, although the detailed flow 
patterns are quite complex resulting in multiple peaks on some 
breakthrough curves. Using 1-D transport analysis should be ade- 
quate to estimate any retardation effects on a reactive tracer. Any 
of chloride, iodide-131 or tritium could be used as conservative ref- 
erence tracers in future tests, although the analytical precision 
offered by radiotracers is to be preferred. (author). 


28546 (ETDE/JP-mf-1513317, pp. 32-36) Research and 
development project of total water recycle system.: Microor- 
ganisms. New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (In Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of useful microorganisms for the total wa- 
ter recycle system” promoted by NEDO. As for natural organic 
compound-decomposing bacteria, features of strains were revealed 
for starch decomposing bacteria, and sulfuric acid-reducing bacte- 
ria could be separated which grow in methane-fermented sludge 
under the presence of hydrogen and carbon dioxide. Strains of 
several methane-producing bacteria were revealed by separating 
them efficiently, and aerobic and anaerobic bacteria separated 
from the nature as hemicellulose-decomposing bacteria were 
purified. In addition, propagation of decomposing bacteria was ob- 
served in a mixed culture system. As for synthetic organic 
compound-decomposing bacteria, decomposing processes of phe- 
nol and benzoic acid were revealed, and decomposing activity of 
chloropheno!l was examined. Metabolism of chliorobutyric acid- 
decomposing bacteria was examined together with separation of 
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propionic acid-decomposing bactera accumulated in methane fer- 
mentation process 


28547 (ETDE JP-mf-1513317. pp. 37-40; Research and de- 
velopment project of total water recycle system.: Membrane 
materials. New Energy Development Organization. Tokyo (Japan) 
Oct 1990. 281p. (in Japanese). In 1989 NEDO annua/ summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI: NTIS (US Sales Only) 

The research results in fiscal 1989 were reported of “Research 
and development project of membrane materials for the total water 
recycle system” promoted by NEDO. As for organic membranes. 
as the relation between properties of wastewater and permeable 
flux was tested, a MF membrane offered the same permeable flux 
as a UF membrane independently of water properties. and both 
plane and tubular membranes offered superior characteristics. Dis- 
solved fine particles and polymer compounds in wastewater played 
an important role in formation of permeation resistance by adhering 
to membrane surfaces. As for inorganic membranes. as the effect 
of the membrane resistance on initial permeable flux of methane- 
fermented solution was tested with several alumina asymmetric 
membranes under various filtering conditions, it could be well ex- 
plained with a gel layer model, and the maximum permeable flux 
was dominated by filtering conditions. In addition, the effects of 
various environmental factors of fermented solution on the mem- 
brane performance were revealed together with properties of 
several methane-fermented solutions. 


28548 (ETDE/JP-mf-1513317, pp. 41-44) Research and de- 
velopment project of total water recycle system.: Water 
treatment reactor. New Energy Development Organization, Tokyo 
(Japan). Oct 1990. 281p. (in Japanese). In 1989 NEDO annuali 
summary of studies. (3).: Research and development of industrial 
technology. Order Number DE91513317. Source: OSTI; NTIS (US 
Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of water treatment reactors for the total 
water recycle system” promoted by NEDO. As methane-fermented 
wastewater was treated continuously with a small scale wastewater 
test apparatus for one year, desired values (5mg/I or less) of both 
T-N and BOD were achieved, and permeable flux of 1.4m°/m* -d 
or more was obtained through a rotating plane membrane module 
without any chemical cleaning for six months. In endogeneous den- 
itrification, T-N removalrare of 50% was achieved in a reactor 
during three hours. Permeable flux of more than 1.4m3/ -d was 
obtained through a polysulfone system membrane with division 
molecular weight of 75 x 10* in continuous operation for two 
months, and it was also enhanced by nearly 20% with a dimple 
type disk. In conversion of sludge into oil, a pressurized distillation 
method was expected as a useful separation method of excess oil 
because of its higher yields and no problems in durability. 


28549 (ETDE-mf-1515256) Statistical tables of the physical 
and chemical studies 1989. Arbeitsgemeinschaft der Laender zur 
Reinhaltung der Weser, Bremen (Germany). 1990 347p. (In Ger- 
man). Order Number DE91515256. Source: OSTI; NTIS (US Sales 
Only). 

The tables contain the results of water quality measurements 
carried out by the Clean Air Working Group of the German Laen- 
der, in which the Laender of Bremen, Hessen, Niedersachsen and 
Nordrhein-Westfalen cooperate. (BBR). 


28550 (EUR-12254) Environmental Radioactivity in the Eu- 
ropean Community 1984 - 1985 - 1986. Fraser, G.; Stanners, D. 
(ed.). Commission of the European Communities, Luxembourg 
(Luxembourg). 1989. 146p. Source: OSTI; NTIS (US Sales Only). 

Quarterly average values of radioactivity levels in airborne partic- 
ulates, deposition, river water, drinking water and milk are reported 
for the twelve countries of the European Communities for the years 
1984-1986. Since the Chernobyl reactor accident at the end of 
April 1986 greatly affected the radioactivity levels in the E.C., air 
data for the second quarter of 1986 are collected together in a 
separate section. 


28551 (EUR-12483) The radiological exposure of the pop- 
ulation of the European Community from radioactivity in North 
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European marine waters Project Marina. Commission of the Eu- 
ropear Communities. Luxembourg (Luxembourg). 1990. 572p 
Source: OSTI: NTIS (US Sales Only) 

Project Marina was set up by the Commission of the European 
Communities in 1985 to look at the radiological impact of radionu- 
clides. both natural and anthropogenic. in northern European 
marine waters. This paper is a summary of project Marina’s work 
and its conclusions 


28552 (EUR-12483. pp. 39-195) Civil nuclear discharges 
into north european waters. McColl. N.P. (National Radiological 
Protection Board Chilton. (UK)): Cooper. J.R.: Weers. A.W. van. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. In The radiological exposure of the population of the 
European Community from radioactivity in North European marine 
waters Project Marina. 572p. Order Number DE91513455. Source: 
OSTI: NTIS (US Sales Only). 

Project MARINA was a CEC initiative with the objective of evalu- 
ating the radiological impact of radionuclides in north European 
marine waters. The purpose of working group 1 of project MARINA 
was to compile data on routine releases of radionuclides from civil 
nuclear sites into these waters. Working group 1 has collected and 
collated discharge data from a total of 72 sites which discharge ei- 
ther directly or indirectly into north European waters. The period 
covered is from the start of operations up to the end of 1984 for all 
sites and up to the end of 1986 for reprocessing plants. The sites 
comprise: 57 nuclear power stations, 3 nuclear fuel reprocessing 
plants, 2 fuel production plants, 2 uranium enrichment plants and 8 
research establishments. Overall, this database consists of 
approximately 16,000 non-zero annual discharge figures for 44 ra- 
dionuclides. The discharge data are present in this report in tabular 
form together with a description of how the database was assem- 
bled. 


28553 (EUR-12483, pp. 197-338) Radioactivity in north eu- 
ropean waters. Aarkrog, A. (Risoe National Lab. Roskilde (DK)); 
Camplin, W.C. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. In The radiological exposure of the 
population of the European Community from radioactivity in North 
European marine waters Project Marina. 572p. Order Number 
DE91513455. Source: OSTI; NTIS (US Sales Only). 

The primary objective of Working Group 2 of Project MARINA 
was to consider recent measurements of environmental radioactiv- 
ity in north European waters and to use this, and other information, 
to report the likely magnitude of doses to the critical group from 
marine pathways. The monitoring data were supplemented where 
appropriate with predictions from simple models. The major 
sources of radioactivity studied were as follows: liquid wastes from 
nuclear fuel reprocessing plants; liquid wastes from nuclear power 
plants and other major nuclear industry sites; solid waste disposal 
in the deep north-east Atlantic; fallout from Chernobyl; and 
naturally-occurring radionuclides. Some of the largest doses from 
marine pathways are predicted for naturally-occurring radionu- 
clides. The highest doses from the nuclear industry were due to 
the operation of the reprocessing plant at Sellafield. Discharges 
from this site have been decreasing substantially in recent years 
and, as a consequence, doses have also been reducing. Predic- 
tions of individual doses due to liquid effluents from power stations, 
solid waste disposal and fallout from Chernoby/i are all low. 


28554 (EUR-12483, pp. 341-413) Survey of the quantities 
and utilization of associated marine produce. Hagel, P. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1990. In The radiological exposure of the population of the Euro- 
pean Community from radioactivity in North European marine 
waters Project Marina. 572p. Order Number DE91513455. Source: 
OSTI; NTIS (US Sales Only). 

The task of the MARINA working group 3 is to make a survey of 
the quantities and utilization of associated marine produce, in order 
to provide a data base for the collective dose calculations of the 
MARINA working group 4. In order to perform its task the MARINA 
working group 3 had to complete lists of national landings at the 
different member states of fish, crusteceans and molluscs and lists 
of the import/export quantities of marine produce. For the three cat- 
egories of marine produce an indication should be given as to how 
the nominal catch figures would be converted into the amounts of 
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marine produce actually eaten by man. As the relevant geographi- 
cal area for the collective dose calculations was restricted to the 
Northern European coastal water of the North Atlantic. the activities 
of the MARINA working group 3 were concentrated on that area. 
The MARINA working group 3 further specifies that no account has 
been taken of the quantities and utilization of fresh water produce. 
Any contribution of radioactive releases into the fresh water envi- 
ronment is taken account of by their effects on marine produce. 


28555 (EUR-12483. pp. 415-560) The radiological impact 
on the EC member states of routine discharges to north euro- 
pean waters. Jones, M. (National Radiological Protection Board 
Chilton. (UK)); Cooper, J.R.: Charles, D. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1990. In The 
radiological exposure of the population of the European Community 
from radioactivity in North European marine waters Project Marina. 
572p. Order Number DE91513455. Source: OSTI: NTIS (US Sales 
Only). 

This report gives information about the radiological impact on the 
population of the European community of routine liquid discharges 
into northern European marine waters from European civil nuclear 
sites. Discharge data were provided by Working Group | of Project 
MARINA, comprising releases directly or indirectly into these wa- 
ters from 72 sites for the period spanning from the start of their 
operations to the end of 1984, and to the end of 1986 for repro- 
cessing plants. Mathematical models were used to calculate the 
dispersion of radioactivity in the marine environment and the result- 
ing exposure of the EC population. The collective effective dose 
equivalent commitments and collective dose rates to the EC popu- 
lation arising from the discharges, delivered via marine pathways 
of exposure, are calculated. The collective dose rate to the EC 
population from liquid discharges is estimated to have peaked in 
1979 at around 330 man Sv y~; the total radiological impact of 
discharges to the end of the year 1984 is estimated to be about 
5500 man Sv. For comparative purposes, the impact of past dis- 
posal of solid low-level radioactive waste in the northeast Atlantic, 
nuclear weapons test fallout, fallout from the Chernobyl accident, 
and naturally occurring radionuclides have also been calculated. 


28556 (EUR-12660) Grimsel colloid exercise, an interna- 
tional intercomparison exercise on the sampling and 
characterization of groundwater colloids. Degueldre, C. (Paul 
Scherrer Inst. (PSI) Wuerenlingen (CH)). Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1990. 81p. Source: 
OSTI; NTIS (US Sales Only). 

The Grimsel colloid exercise was an intercomparison exercise 
which consisted of an in situ sampling phase followed by a colloid 
characterization step. The goal of this benchmark exercise, which 
involved 12 laboratories, was to evaluate both sampling and char- 
acterization techniques with emphasis on the colloid specific size 
distribution. The sampling phase took place at the Grimsel test site 
between 1 and 13 February 1988 and the participating groups pro- 
duced colloid samples using various methods. This work was 
carried out within the Community COCO Club, as a component of 
the Mirage project (second phase). 


28557 (EUR-12766) Sampling and physical and aciinide 
characterization of colloids from the Grimsel test site. Long- 
worth, G. (UKAEA Harwell Laboratory (UK)); Ivanovich, M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. 29p. Contract No FI1W/0234-UK. Source: OSTI; 
NTIS (US Sales Only). 

Samples of groundwater from a granite fracture at the Grimsel 
test site in Switzerland have been collected as part of a second in- 
tercomparison of groundwater colloid sampling and characterization 
techniques carried out by members of the Coco Club (colloids and 
complexes) sponsored by the CEC. This report describes the Har- 
well contrioution to this exercise. The bulk of naturally occurring 
actinides were found to reside in solution with <10% associated 
with colloids. The colloid concentration determined by electron mi- 
croscopy was 10'° particles/I (detection limit ~50 nm) for samples 
determined by three laboratories. The colloids were shown to be 
negatively charged using microelectrophoresis and to be relatively 
stable. There was evidence of a reduction in the pH of the water 
after storage due to air contamination. This work has served to 





identify the problems associated with colloid sampling and charac- 
terization techniques. 


28558 (INIS-BR-2503) Accumulation of heavy metals in ed- 
ible molluscs. Santos, P.L. dos (Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Inst. de Biologia); Gouvea, R.C.S.; Dutra, |.R. 
Universidade Federal, Rio de Janeiro. RJ (Brazil). Inst. de Biologia. 
1990 2p. (In Portuguese). (CONF-9009401-: 2. scientific workshop 
of the Biologic Insitute, Niteroi (Brazil), 10-14 Sep 1990). Order 
Number DE91638718. Source: OSTI; NTIS (US Sales Only); iNIS. 

Published in summary form only. MOLLUSCS/contamination; 
MOLLUSCS/lead 210; MOLLUSCS/polonium 210; CHROMIUM; 
COBALT; MOLLUSCS; CONTAMINATION; ZINC 


28559 (INIS-BR-2504) Determination of 210Pb and 210Po 
in sea fishes in the Ribeira’s bay. Gouvea, R.C.S. (Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Inst. de Biologia); Santos, P.L. 
dos; Dutra, |.R. Universidade Federal, Rio de Janeiro, RJ (Brazil). 
Inst. de Biologia. 1990 2p. (In Portuguese). (CONF-9009401-: 2. 
scientific workshop of the Biologic Insitute, Niteroi (Brazil), 10-14 
Sep 1990). Order Number DE91638719. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. FISHES/lead 210; FISHES/ 
polonium 210; CONTAMINATION; FISHES 


28560 (INIS-BR-2602) Uranium in underground water - a 
study of geochemistry relations trom solutes. Martins Junior, 
P.P. (Centro Tecnologico (CETEC), Belo Horizonte, MG (Brazil); 
Ferreira, O.C.; Tolentino, J.A.; Santos, S.A. Sociedade Brasileira 
de Geoquimica, Rio de Janeiro, RJ (Brazil). 1985 ip. (in 
Portuguese). (CONF-8511353-—: 3. Brazilian symposium on geo- 
chemistry, Ouro Preto (Brazil), 20 Nov 1985). Order Number 
DE91638446. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM OXIDES U308/ 
geochemistry; URANIUM OXIDES U308/solutes; GROUND 
WATER; AQUIFERS; MATRICES; PHYSICAL CHEMISTRY; GEO- 
CHEMISTRY; SOLUTES 


28561 (INIS-BR-2603) Redox potential (Eh, ph), natural 
isotopes and trace metals on the optimization of hydrogeo- 
chemical surveys for mineral prospecting and aquifers 
pollution. Martins Junior, P.P. (Centro Tecnologico (CETEC), Belo 
Horizonte, MG (Brazil)); Escodino, P.C.B. Sociedade Brasileira de 
Geoquimica, Rio de Janeiro, RJ (Brazil). 1985 1p. (In Portuguese). 
(CONF-8511353—: 3. Brazilian symposium on geochemistry, Ouro 
Preto (Brazil), 20 Nov 1985). Order Number DE91638447. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AQUIFERS/pollution; STABLE 
ISOTOPES/redox potential; TRITIUM/redox potential; AQUIFERS; 
POLLUTION; GEOCHEMISTRY; PH VALUE; PROSPECTING; 
TRITIUM; WATER CURRENTS 


28562 (INIS-BR-2606) Hydrochemistry evolution of deep 
water in Mateus Leme region - MG. Bertachini, A.C. (Centro Tec- 
nologico (CETEC), Belo Horizonte, MG (Brazil)); Escodino, P.C.B. 
Sociedade Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 
1985 1p. (In Portuguese). (CONF-8511353-: 3. Brazilian sympo- 
sium on geochemistry, Ouro Preto (Brazil), 20 Nov 1985). Order 
Number DE91638448. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. OXYGEN 18/isotope ratio; 
GROUND WATEP/hydrology; GROUND WATER/geochemistry; 
BRAZIL; ELECTRIC CONDUCTIVITY; HYDROLOGY; GEOCHEM- 
ISTRY 


28563 (INIS-BR-2656) Study on the removal of fluoride 
from drinking water and effluents. Charbel, M.Y. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 199p. (In Portuguese). Order Number DE91640281. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A study for removal of excess fluoride from drinking water and 
aqueous effluents from nuclear power plants is presented. Inor- 
ganic and organic ion exchangers were used for this purpose: 1. 
Alumina microspheres form, granular alumina and zirconium oxide 
(powder or granular form with the aid of agglutinants) were experi- 
mented. 2.. Strong cation exchange resins as Al-lll, Fe-Ill, Zr-IV, 
RE-Ili, Ca-li and Mg-li salt form were examined. 3. Retention on 
hydrous oxide of AFill, Fe-lll, Zr-IV and RE-Ill supported on strong 
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cation ion exchanger was performed. 4. Strong anion exchange 
resins in the form of OH sup(-), Cl sup(-), NO3 sup(-), CO3 sup(2- 
), SO4 sup(2-), ClO4 sup({-) and Zr(SO4)3 sup(2-) were examined. 
For the experiments pure fluoride solutions or dilute solutions con- 
taining the cations of Fe-lll, Ca-ll, Mn-ll, Cu-ll, Al-ill, Cd-ll and U-VI 
were used. Cation exchange resin loaded with zirconium, anion 
exchange resin as hydroxyl and zirconium sulfate complex form ex- 
hibited very good results, but the last performed best and we 
suggest it for industrial application. (author). 


28564 (INIS-mf-12890, pp. 43-50) Kinetics of radiocobalt 
sorption on suspended sediments in river water. Cernik, M. 
(Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). 
Katedra Jaderne Chemie); Benes, P. Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Usti nad Labem (Czechoslovakia). Dum 
Techniky. 1990. 186p. translation available from Nuclear Informa- 
tion Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 
per typewritten page. (In Czech). (CONF-9009399—: 13. national 
conference on radionuclides and ionizing radiation in water man- 
agement, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

Two models were set up to describe the kinetics of sorption of 
radionuclides on sediments. The kinetic behavior usually comprises 
two stages: a fast stage during which the majority of the radionu- 
clide is sorbed, and a slow stage during which a next portion is 
sorbed. Two-stage kinetic descriptions were therefore chosen. In 
the one model, two consecutive reversible first (pseudofirst) order 
reactions are assumed; for instance, the first reaction is rapid sur- 
face sorption, the other reaction is slower transfer to deeper layers 
of the sediment or to other sorption centers. The other model deals 
with two parallel reversible reactions of the first (pseudofirst) order, 
e.g. sorption on two different sorption centers of the sediment. 
Mathematical equations are given for the two models. The experi- 
mental work concerned the sorption of 5®Co on bed sediment and 
filtered water from the river Dudvah, which is the recipient of waste 
waters from the Bohunice nuclear power plant; in another series of 
experiments, unfiltered natural water of different age was used. 
While average errors for the single-stage kinetics are 2 to 14% and 
the maximum errors are 4 to 30%, the two two-stage models give 
average errors of a point of the curve of 0.5 to 1.6% and maximum 
errors not exceeding 6%, which is reasonably good. The experi- 
ments do not allow one to choose between the model of two 
consecutive reactions and the model of two parallel reactions. 
(P.A.). 2 tabs., 8 refs. 


28565  (INIS-mf—12890, pp. 61-69) Behavior of '°"! in a sim- 
ulated freshwater system. Svadienkova, M. (Ceskoslovenska 
Akademie Ved, Ceske Budejovice (Czechoslovakia). Ustav Kra- 
jinne Ekologie). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Usti nad Labem (Czechoslovakia). Dum Techniky. 1990. 186p. 
Translation available from Nuclear Information Center, 156 16 
Prague 5-Zbrasilav, Czechoslovakia, at US$ 10 per typewritten 
page. (In Czech). (CONF-9009399—: 13. national conference on 
radionuclides and ionizing radiation in water management, Harra- 
chov (Czechoslovakia), 26-27 Sep 1990). In Radionuclides and 
ionizing radiation in water management. Order Number 
DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbrasiav, Czechoslovakia, at US$ 10 per type- 
written page. 

Experiments were performed in two thermostatted tanks which 
contained water from the Vitava river (taken near the site where 
liquid wastes from the Temelin nuclear power plant will be re- 
leased), sediment, macrophytic plants of the Ranunculus species, 
and fishes. The two tanks differed in their depth, the water-to- 
biomass ratio, and, in particular, in the nitrate content, because 
KNO3 had been added to the shallower tank. ''| was added to 
the two tanks and its concentration in water, sediment, plants and 
fishes was measured periodically. The distribution constants of the 
sediment and the radioiodine accumulation factors of the plants 
and fishes were determined and plotted in dependence on time. 
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The activity was measured for the various parts of the fishes. In a 
month, some fish specimens were placed in inactive water and 
their excretion curves were measured. Surprisingly enough, the 
distribution coefficient of the sediment was higher in the tank con- 
taining nitrate ions. The radioiodine accumulation factor of fishes 
was higher in the deeper tank, where the biomass decomposition 
was faster. whereupon the chemical conditions changed. (P.A.). 2 
figs., 1 tab., 4 refs. 


28566 (INIS-mf-12890, pp. 70-81) Determination of 
insoluble and soluble forms of selected radionuclides in large- 
volume surface water samples. Oravec, J. (Ustav Radioekologie 
a Vyuzitia Jadrovej Techniky, Kosice (Czechoslovakia)); Burcik, |I.; 
Navarcik, |.; Jansta, V. Ceskoslovenska Vedeckotechnicka Spolec- 
nost, Usti nad Labem (Czechoslovakia). Dum Techniky. 1990. 
186p. Translation available from Nuclear Information Center, 156 
16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per typewritten 
page. (In Slovak). (CONF-9009399-: 13. national conference on 
radionuclides and ionizing radiation in water management, Harra- 
chov (Czechoslovakia), <6-27 Sep 1990). In Radionuclides and 
ionizing radiation in water management. Order Number 
DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

A system was developed for trapping (preconcentrating) all forms 
of 4Cs, 187Cs and ®Sr, based on the use of Synpor-6 filters (0.4 
pm pore diameter), Ostion KS-0807 cation exchanger in the Na* 
form, Ostion AT-0807 anion exchanger in the Cl- form, and GA-1 
activated carbon (for nonionic forms). The radionuclides trapped 
were quantitated by conventional radiochemical methods. The ex- 
periments dealing with the efficiency of radionuclide trapping and 
their breakthrough volumes, performed on model water solutions, 
are described in detail and optimum conditions for large-scale wa- 
ter treatment are suggested. (P.A.). 2 figs., 3 tabs., 8 refs. 


28567 (INIS-mf—12890, pp. 88-96) Water main from Vsemily 
- radioactive substance problems. Cabejsek, L. (Vodohospo- 
darsky Rozvoj a Vystavba, Prague (Czechoslovakia)); Hanslik, E. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Usti nad Labem 
(Czechoslovakia). Dum Techniky. 1990. 186p. Translation available 
from Nuclear Information Center, 156 16 Prague 5-Zbraslav, 
Czechoslovakia, at US$ 10 per typewritten page. (in Czech). 
(CONF-9009399-: 13. national conference on radionuclides and 
ionizing radiation in water management, Harrachov (Czechoslo- 
vakia), 26-27 Sep 1990). In Radionuclides and ionizing radiation in 
water management. Order Number DE91638783. Source: OST]; 
NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The water main, which is under construction, should serve to 
feed water from the Vsemily spring area to the towns of Decin and 
Usti. The flow rates in the 1st and 2nd stages of construction 
should be 140 and 425 l/s, respectively. The springs were exam- 
ined with respect to the presence of radioactivity, in particular, of 
222Rn. U and 226Ra. The radioactive substance contents are not 
beyond permissible limits. Deaeration, which is planned, will help 
to reduce the radon content of crude water and will contribute to 
the oxidation of divalent iron and to the removal of oil substances. 
Cost-benefit analysis of provisions for reducing radioactivity of the 
water will have to be performed. (P.A.). 1 tab. 


28568 (INIS-mf—12890, pp. 101-110) Radioactivity of sur- 
face and underground waters in the Czechoslovak Uranium 
industry prospect borehole region near the village of Kalnica. 
Kopuncova, T. (Vyskumny Ustav Vodneho Hospodarstva, 
Bratislava (Czechoslovakia)); Kopunec, R. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Usti nad Labem (Czechoslovakia). 
Dum Techniky. 1990. 186p. Translation available from Nuclear In- 
formation Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at 
US$ 10 per typewritten page. (In Slovak). (CONF-9009399-: 13. 
national conference on radionuclides and ionizing radiation in water 
management, Harrachov (Czechoslovakia), 26-27 Sep 1990). In 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 
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English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

In the early 1980's, work on a prospect borehole of the 
Czechoslovak Uranium Industry in the region between the villages 
of Kalnica and Selec (Slovakia) was terminated with the conclusion 
that the region was of no interest to the uranium industry. The radi- 
ological characteristics of water from this region were examined 
because this is also a region from which drinking water is drawn 
for the town of Trencin. The parameters measured included total 
alpha and beta volume activities, volume activity of ?®6Ra and “°K, 
total specific alpha and beta activity in sediments from the surface 
water sampling sites, and sorption of uranium on samples taken in 
their vicinity. The results are tabulated and discussed. (P.A.). 2 
figs., 3 tabs., 7 refs. 


28569 (INIS-mf—12890, pp. 111-124) Contamination of the 
littoral zone of the Ploucnice river with radioactive sub- 
stances. Moucha, V. (Povodi Ohre, Chomutov (Czechoslovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Usti nad Labem 
(Czechoslovakia). Dum Techniky. 1990. 186p. Translation available 
from Nuclear Information Center, 156 16 Prague 5-Zbraslav, 
Czechoslovakia, at US$ 10 per typewritten page. (in Czech). 
(CONF-9009399—: 13. national conference on radionuclides and 
ionizing radiation in water management, Harrachov (Czechoslo- 
vakia), 26-27 Sep 1990). In Radionuclides and ionizing radiation in 
water management. Order Number DE91638783. Source: OSTI; 
NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

Detailed results are presented of the examination of radiological 
contamination of the littoral zone of the Ploucnice river, which was 
performed by measuring gamma dose rates in selected points of 
the valley and other profiles of the territory, as well as by radio- 
chemical and gamma spectrometric analyses of soil samples. The 
results constitute a comprehensive collection of data characterizing 
the effect of uranium ore mining and processing in the Hamr-Straz 
region on the littoral zone of the Ploucnice from the source of con- 
tamination downstream to the place where the river empties into 
the Labe. (P.A.). 


28570 (INIS-mf—12890, pp. 125-133) Impact of the MAPE 
Mydiovary mud settling pond on the hydrosphere. Filip, J. 
(Vyzkumny Ustav Vodohospodarsky 1.G. Masaryka, Prague 
(Czechoslovakia)); Hanslik, E.; Mokros, J.; Novak, J.; Jursova, L. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Usti nad Labem 
(Czechoslovakia). Dum Techniky. 1990. 186p. Translation available 
from Nuclear Information Center, 156 16 Prague 5-Zbraslav, 
Czechoslovakia, at US$ 10 per typewritten page. (In Czech). 
(CONF-9009399-: 13. national conference on radionuclides and 
ionizing radiation in water management, Harrachov (Czechoslo- 
vakia), 26-27 Sep 1990). In Radionuclides and ionizing radiation in 
water management. Order Number DE91638783. Source: OSTI; 
NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbrasiav, Czechoslovakia, at US$ 10 per type- 
written page. 

The impact of the Mydlovary mud settling pond on the hydro- 
sphere was examined in order to respond to the activity of 
Greenpeace which accuse MAPE Mydlovary of causing leukemia 
and lung cancer. No clear remains indicating water and sludge 
leak in 1965 were found. Elevated radiation dose rates only occur 
to a distance of 50 to 100 meters from the settling pond. The effect 
on the Bezdrev pond and brook is low, and given a good function 
of seeping water back-pumping, uranium or radium are not trans- 
ferred into the Vitava river in quantities causing a marked increase 
in their concentration in this river. The settling pond with its esti- 
mated 160 TBq of 22Ra and comparable activities of members of 
the uranium series is a permanent source of radioactive sub- 
stances in drainage water; pumping of the waters back to the 
settling pond or some other solution to this problem will be impera- 
tive even after the pond is out of use. Radium is a significant 
permanent source of *°2Rn. The place requires constant attention 
to ensure radiation safety. (P.A.). 2 figs., 1 tab. 





28571 (INIS-mf-12890, pp. 134-140) Accumulation of ra- 
dium and uranium by aquatic macrophytes in the Ploucnice 
river basin. Justyn, J. (Vyzkumny Ustav Vodohospodarsky T.G. 
Masaryka, Prague (Czechoslovakia)); Husak, S. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Usti nad Labem (Czechoslovakia). 
Dum Techniky. 1990. 186p. Translation available from Nuclear In- 
formation Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at 
US$ 10 per typewritten page. (In Czech). (CONF-9009399—: 13. 
national conference on radionuclides and ionizing radiation in water 
management, Harrachov (Czechoslovakia), 26-27 Sep 1990). !n 
Radionuclides and ionizing radiation in water management. Order 
Number DE91638783. Source: OSTI; NTIS (US Sales Only); INiS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The radium and uranium contents of macrophytes living in the 
river Ploucnice were examined in relation to the uranium ore min- 
ing and processing in the nearby Straz pod Ralskem plant. In 
Noviny pod Ralskem, where both the macrophyte biomass and ac- 
tivity were highest, the biomass was on average 206, 125 and 2.5 
g of dry matter per m? in July 1986, June 1988 and December 
1986, respectively; the radium contents were 283 and 2.5 Ba/m? 
and the uranium contents were 21 and 0.56 mg/m? in July and De- 
cember 1986, respectively. The radium and uranium contents of 
aquatic macrophytes decreased with increasing distance from the 
Straz mining water drain. For instance, the radium concentrations 
observed in the macrophytes near the towns of Noviny, Ceska Lipa 
and Benesov in April 1987 were 113, 49 and 12 Ba/m?, respec- 
tively. In a control, uncontaminated brook the average radium 
concentrations in July 1986 and in winter 1986 were 4.5 and 0.02 
Ba/m?, respectively, the uranium concentrations were 32 and 0.08 
ug/m?, respectively. Hence, from each m?* of the river bed, decay- 
ing macrophytes released into the river about 280 Bq **6Ra and 21 
mg U at the beginning of the winter season of 1986, and 210 Bq 

Ra and 25 mg U in 1988. The study performed gave evidence 
that aquatic macrophytes are good indicators of surface water con- 
tamination trom uranium ore mining and processing. (P.A.). 5 tabs. 


28572 (INIS-mf-12890, pp. 141-149) Contamination of 
sediments as a practical indicator of the impact of uranium in- 
dustry on the environment. Andel, P. (Ceskosiovensky Uranovy 
Prumysli, Straz pod Ralskem (Czechoslovakia). Vyzkumny a Vyvo- 
jovy Ustav). Ceskoslovenska Vedeckotechnicka Spolecnost, Usti 
nad Labem (Czechoslovakia). Dum Techniky. 1990. 186p. Transila- 
tion available from Nuclear Information Center, 156 16 Prague 
5-Zbraslav, Czechoslovakia, at US$ 10 per typewritten page. (In 
Czech). (CONF-9009399-: 13. national conference on radionu- 
clides and ionizing radiation in water management, Harrachov 
(Czechoslovakia), 26-27 Sep 1990). In Radionuclides and ionizing 
radiation in water management. Order Number DE91638783. 
Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbrasiav, Czechoslovakia, at US$ 10 per type- 
written page. 

A method was developed for monitoring the contamination of 
sediments. Two kinds of sample are taken at the sampling site: 
“sandy” sample (S) with predominance of inorganic components, 
taken at sites of fast river flow, and “organic” sample (O), with pre- 
dominance of organic matter, taken at sedimentation sites. Each 
mixed sample is obtained by mixing 30 partial samples taken from 
0 to 2 cm depths. The total weight of wet sample is about 2.5 kg. 
The samples are screened through a 2 mm sieve. From the “total” 
sample (A) (particle size below 2 mm), the fraction with particle 
size below 0.063 mm (B) is separated and its percentage content 
of the sediment A is determined. Analysis concerns radionuclides 
(U, Ra), annealing loss, organic carbon, SiO2, Fe, and other com- 
ponents such as Ca, Mg, heavy metals, etc. For each sampling 
site, 4 series of values (SA, SB, OA, OB) are thus obtained. The 
results for samples S are the "minimum”, for samples O the "maxi- 
mum” for the locality in question; the results for the “total” samples 
A are suitable for balance estimates, results for the fine samples B 
are suitable for indication. In addition to the concentrations of U 
and Ra themselves, their ratios to organic carbon or iron are suit- 
able criteria making for standardization of the results. Actual results 
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obtained by the method described are given for the Jasinka brook. 
(P.A.). 5 figs., 1 tab., 6 refs. 


28573 (INIS-mf—12890, pp. 156-170) Demands on reduction 
in radon-222 content with respect to Czechoslovak State Stan- 
dard No. 75 7111. Hanslik, E. (Vyzkumny Ustav Vodohospodarsky 
T.G. Masaryka, Prague (Czechoslovakia)); Mansfeld, A.; Filip, J. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Usti nad Labem 
(Czechoslovakia). Dum Techniky. 1990. 186p. Translation available 
from Nuclear Information Center, 156 16 Prague 5-Zbrasiav, 
Czechoslovakia, at US$ 10 per typewritten page. (in Czech). 
(CONF-9009399-: 13. national conference on radionuclides and 
ionizing radiation in water management, Harrachov (Czechosio- 
vakia), 26-27 Sep 1990). In Radionuclides and ionizing radiation in 
water management. Order Number DE91638783. Source: OST]; 
NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

Measures for reducing the health hazard from intake of 2*Rn 
are specified by the Czechoslovak State Standard No. 75 7111, 
"Drinking Water”, and by the Decree of the Ministry of Health of the 
Czech Republic dealing with health requirements on the reduction 
of irradiation from radon. To comply with these requirements, radon 
must be removed during drinking water treatment. For newly built 
technologies, aeration in a shallow layer (INKA) or on aeration tow- 
ers is recommended. At existing treatment plants, aeration of the 
water treated in its accumulation, e.g. by pressure suppression, is 
feasible. Operating personnel must be protected by venting the gas 
off the plant and by suitable design of the air system in the object. 
If appropriate steps are taken, elevated radon levels in water need 
not be a limiting factor preventing the water from being used for 
drinking. (P.A.). 3 figs., 4 tabs., 4 refs. 


28574 (INIS-mf-12890, pp. 171-178) Determination of 
radium-226 in water and upgrading of instrumentation of wa- 
ter management radiochemical laboratories. Pazdemik, J. 
(Vyzkumny Ustav Vodohospodarsky T.G. Masaryka, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Usti nad Labem (Czechoslovakia). Dum Techniky. 1990. 186p. 
Translation available from Nuclear information Center, 156 16 
Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per typewritten 
page. (in Czech). (CONF-9009399—: 13. national conference on 
radionuclides and ionizing radiation in water management, Harra- 
chov (Czechoslovakia), 26-27 Sep 1990). In Radionuclides and 
ionizing radiation in water management. Order Number 
DE91638783. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear information Center, 
156 16 Prague 5-Zbrasiav, Czechoslovakia, at US$ 10 per type- 
written page. 

The history of activities and tasks of radiochemical laboratories 
serving water management purposes in Czechoslovakia is outlined 
and the standard and quality of the available instrumentation are 
assessed. The function of instruments of TESLA manufacturers 
(Czechoslovakia) is very good although some devices which are 
commonplace in foreign instrumentation are lacking. The quality of 
the TESLA NCR 311 light-tight sample changers is appreciated. 
Problems exist in the standard of quality of ZnS(Ag) luminophors. 
(P.A.). 


28575 = (INIS-SU-257, pp. 447-448) Distribution of =’Np, Pu 
isotopes and *'Am in lake and sea sediments. Yamamoto, M. 
(Kanazawa Univ. (Japan)); Chatani, K.; Yamauchi, Y.; Komura, K.; 
Ueno, K.; Sakanoue, M. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides "89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 figs. AMERICIUM 241/radioecological concen- 
tration; LAKES/sediments; NEPTUNIUM 237/radicecological 
concentration; PLUTONIUM ISOTOPES /radicecological concentra- 
tion; SEAS/sediments; SEDIMENTS/radionuclide migration; 
DEPTH; FRESH WATER; ISOTOPE RATIO; LAKES; SEDIMENTS; 
RADIOACTIVE WASTES; RADIOACTIVITY; SEAS; SEAWATER; 
SPATIAL DISTRIBUTION; WASTE DISPOSAL 
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28576 (INIS-SU-257, pp. 426) Actinide behaviour in natural 
waters. Gregory, R. (Florida State Univ., Tallahassee, FL (USA). 
Dept. of Chemistry). AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDES/chemical state; ACTINIDES; CHEMICAL 
REACTIONS; ENVIRONMENTAL MATERIALS; FORECASTING; 
GEOCHEMISTRY; VALENCE; WATER 


28577 (INIS-SU-257, pp. 426) Actinides in the environment. 
Lieser, K.H. (Technische Hochschule Darmstadt (Germany, F.R.). 
Fachbereich 8 - Anorganische Chemie und Kernchemie im 
Edward-Zintl-Institut); Hill, R.; Muhlenweg, U.; Steinkopff, Th. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDES/chemical state; ACTINIDES; CHEMICAL 
REACTIONS; FRESH WATER; GROUND WATER; VALENCE 


28578 (NRCC-19250) Radioactivity in the Canadian 
aquatic environment. National Research Council of Canada, Ot- 
tawa, ON (Canada). Associate Committee on Scientific Criteria for 
Environmenta! Quality. 1983. 301p. Order Number DE91642152. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sources of radionuclides arising from natural anthropogenic pro- 
cesses as well as technologically enhanced natural radiation are 
discussed. Transport, distribution and behaviour of these radionu- 
clides in aquatic systems are influenced by physical, chemical, 
biological and geological processes and conditions in freshwater 
and marine environments. Dosimetry of aquatic organisms, as well 
as various methods of measuring dose rate are presented. Effects 
of ionizing radiation (acute and chronic exposure) on aquatic or- 
ganisms, populations and ecosystems are reviewed. This review 
covers the entire spectrum of the aquatic environment. Results of 
many studies are summarized. 300+ refs. 


28579 (NUREG/CR-5522) A comparison of parameter esti- 
mation and sensitivity analysis techniques and their impact on 
the uncertainty in ground water flow model predictions. Zim- 
merman, D.A. (GRAM, Inc., Albuquerque, NM (USA)); Hanson, 
R.T.; Davis, P.A. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of High-Level Waste Management; Sandia 
National Labs., Albuquerque, NM (United States). May 1991. 207p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (SAND-90- 
0128). Source: OSTI; NTIS; INIS; GPO. 

This work documents a comparison of sensitivity and uncertainty 
analysis techniques that are likely to be used in support of reposi- 
tory performance assessments to determine compliance with the 
Nuclear Regulatory Commission (NRC) and the Environmental Pro- 
tection Agency (EPA) regulations for high-level radioactive waste 
(HLW) repositories. A variety of parameter estimation and sensitiv- 
ity analysis techniques were applied to a model of the Avra Valley 
aquifer, Arizona. Two approaches to sensitivity analyses were 
used, statistical and deterministic; these were applied to evaluate 
the sensitivity of the ground water travel time to changes in trans- 
missivity. The effect of different boundary conditions on the 
calculated sensitivity derivatives was also evaluated. Parameter es- 
timates and estimation errors were obtained via geostatistical and 
inverse techniques. The “throughput” of the kriging techniques sug- 
gests that the mean estimates derived from these techniques are 
frequently “off the mark” or inconsistent with the conceptual model. 
With no screening of the input parameter estimates for realism, 
non- conservative travel time estimates were obtained. The differ- 
ential analysis sensitivity technique is shown to be dependent on 
the choice of design point, providing only a local measure of the 
sensitivity. The statistical approach to sensitivity identifies parame- 
ters which are both sensitive and uncertain, i.e., it shows when the 
uncertainty in a model parameter is important. Sensitivity estimates 
are also shown to be dependent on the choice of boundary condi- 
tions used. 92 refs., 55 figs., 13 tabs. 


28580 (ORNVER-8) Screening level risk assessment for 
oftsite ecological effects in surtace waters downstream trom 
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the US Department of Energy Oak Ridge Reservation. Suter, 
G.W. Il. Oak Ridge National Lab., TN (United States). May 1991. 
176p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE91014948. 
Source: OSTI; NTIS; GPO Dep. 

This assessment provides guidance for monitoring the environ- 
ment off the Department of Energy (DOE) Oak Ridge Reservation 
for the purpose of estimating risks to the nonhuman environment. 
The approach taken in both assessments was to screen contami- 
nant chemicals into categories that reflect the need for monitoring. 
In this ecological assessment, the upper screening criterion is a 
level that indicates acute lethality or other severe effects. The inter- 
mediate screening criterion indicates a level of exposure that would 
be expected to cause low levels of effect in chronic exposures. The 
lower screening criterion is a “safe” concentration that is based on 
the intermediate criterion divided by a safety factor. The safety fac- 
tors are based on consideration of the distribution of sensitivity 
among species, population and ecosystem process that can 
amplify organism-level effects, and the appropriateness of the mea- 
sures of exposure. Screening criteria were developed for aquatic 
organisms, benthic organisms, and piscivorous wildlife and were 
applied to contaminant concentrations in water, sediment, and fish 
flesh. The exposure data were categorized into ten reaches: 
Melton Hill Reservoir (MHR), the portion of the Clinch River most 
influenced by White Oak Creek (WOK), the Poplar Creek embay- 
ment (PCE), the portion of the Clinch River most influenced by 
Popular Creek (PC), Watts Bar Reservoir (WBR), Norris Reservoir 
(RN), Popular Creek (PC), East Fork Popular Creek (EF), Ten- 
nessee River (TR), and White Oak Lake (WOL). 88 refs., 2 tabs. 


28581 (ORNL/M-1394) Second annual Walker Branch We- 
tershed research posium: Program and abstracts. Oak 
Ridge National Lab., TN (United States). [1991]. 59p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (CONF-9103188—: 2. annual walker branch wa- 
tershed research symposium, Oak Ridge, TN (United States), 
21-23 Mar 1991). Order Number DE91015596. Source: OSTI; 
NTIS; GPO Dep. 

Research at Oak Ridge National Laboratory and collaborating 
institutions addresses the basic atmospheric, geophysical, biogeo- 
chemical, and biological processes that regulate the response of 
forested ecosystems to environmental variation. Research results 
presented at the Environmental Sciences Division’s First Annual 
Watershed Research Symposium highlight a multi-scale, integrated 
approach to the complex feedbacks that influence the interactions 
of a forest ecosystem with both the atmosphere and the geo- 
sphere. Much of the research is focused on Walker Branch 
Watershed, but work at other field sites, as well as laboratory ex- 
periments, addresses issues such as the physiological responses 
of plants and ecosystem processes to elevated COz levels, and 
the response of high elevation forests to atmospheric deposition 
and gaseous pollutants. This report is a compendium of abstracts 
of the symposium presentations. 


28582 Biosorption beads for removal of dissolved metais 
from aqueous streams. Scott, C.D. To US Dept. of Energy. 21 
Jan 1988. USA Patent patent application 7-146,645. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE91017143. Source: OSTI; NTIS; 
GPO Dep. 

This invention is comprised of a process for removing heavy 
metals from aqueous waste streams 5 by contacting such streams 
with certain biological adsorbents, either living, dead or in frag- 
ments, that may be immobilized in gel beads. 1 tab. 


28583 (PNL-SA-18534) Lysimeters: Data acquisition and 
analysis. Kirkham, R.R. (Pacific Northwest Lab., Richland, WA 
(USA)); Rockhold, M.L.; Gee, G.W.; Fayer, M.J.; Campbell, M.D.; 
Fritschen, L.J. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-910794— 
5: International symposium on lysi , Honolulu, HI (United 
States), 23-25 Jul 1991). Order Number DE91015529. Source: 
OSTI; NTIS; GPO Dep. 

Lysimeters provide the most direct method for measuring evapo- 
transpiration (ET). However, in semi-arid climates where sparse 





canopies exist, representing the natural system lysimeters is diffi- 
cult. In addition, long-term data collection is susceptible to (1) 
failures of data acquisition systems and (2) errant data caused by 
mechanical binding or freezing, and surface effects such as ero- 
sion, animal trespass, and external measurements (e.g., neutron 
probe). Automation of data analysis to near real-time allows re- 
searchers to operate several lysimeter facilities on a minimal 
maintenance schedule without significant loss in data integrity. 
Data analysis programs compare each hour's measurement wit 
pre- or post- measurement hours, with replicates, and with similar 
treatments. A simple equation predicting ET independently of 
lysimetry is needed for comparison in data analysis programs. An 
example of an aerodynamic calculation of sensible heat flux 
coupled with the energy budget equation for estimating ET is pre- 
sented. 11 refs., 4 figs. 


28584 (PNL-SA-18736) Flux model for emissions from a 
surtace water body with toxic sediment. Hwang, S.T. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1991. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9107104—10: 5. international conference 
on precipitation scavenging and atmosphere surface exchange pro- 
cess, Richland, WA (United States), 15-19 Jul 1991). Order 
Number DE91015526. Source: OSTI; NTIS; GPO Dep. 

This paper presents a method of estimating the rate of 
semivolatile or volatile emissions from the surface of a water body 
that has contaminated sediment at the bottom. The flux model is 
based on the two-resistance theory for mass transfer occurring at 
the sediment-water interface and at the air-water interface. The at- 
mospheric flux rate is dependent on the diffusional characteristics 
of the sediment layer, the degree of mixing in the water phase, and 
the atmospheric conditions. Resistances to mass transfer occur in 
the sediment, the water phases in contact with the sediment and 
the atmosphere, and in the air phase. The model results are com- 
pared with air-monitoring data taken in the areas surrounding 
surface water bodies with contaminated sediments, and in the 
vicinity of a pilot facility that is testing the extend of emissions as a 
consequence of disturbing the sediment. 2 refs., 1 tab. 


28585 (POEF/ER/Sub-A8/4521) X-701B Interim Measures 
Plan. Portsmouth Gaseous Diffusion Plant, OH (United States); 
Geraghty and Miller, Inc., Dublin, OH (United States). Environmen- 
tal Services. Jun 1991. 115p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-760R00001. Order Num- 
ber DE91015388. Source: OSTI; NTIS; INIS; GPO Dep. 

This Interim Measures Plan (IMP) identifies the Interim Remedial 
Measure (IRM) recommended to intercept the TCE plume emanat- 
ing from the X-701B Holding Pond. The TCE travels via 
groundwater transport from X-701B, eastward to Little Beaver 
Creek. The plume discharge into the creek just south of the conflu- 
ence with the East Drainage Ditch. Piezometers will be installed 
down gradient of the trench to repiace any existing piezometers 
destroyed during construction of that are not located down gradi- 
ent. Piezometers will be sampled and water level measured 
quarterly to determine the effectiveness of the interim remedial 
measures. 3 figs. 


28586 (RIVM-725205001) METROPOL: A computer code 
for the simulation of groundwater flow and radionuclide migra- 
tion. Sauter, F.J.; Praagman, N.; Glasbergen, P. Rijksinstituut voor 
Volksgezondheid en Milieuhygiene, Bilthoven (Netherlands). May 
1989. 23p. (In Dutch). Contract Nr. MHS/MD/FP—0566004;Project 
C4;Contract Nr. 387-Il-0 Order Number DE91640173. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This investigation was carried out on assignment of the Direc- 
torate General for Environmental Hygiene, in the framework of the 
OPLA-project and subsidized by the Ministry of Economic Affairs. 
Also carried out under contract of the Commission of the European 
Communities, in the framework of the MIRAGE-project, second 
phase ; includes summaries in Dutch and English. 

To simulate complex 3-dimensional groundwater flow problems 
as well as to perform pre- and postprocessing on input and output 
data a software package is necessary. In recent years, RIVM has 
built such a set, called METROPOL, which has been applied suc- 
cessfully for a number of situations. This report describes this 
software package. The mathematical background is given in 
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several more detailed reports. The quality of the programme is cur- 
rently being studied by comparing with analytical solutions, results 
of other programmes and by simulation of laboratory and field ex- 
periments. (author). 26 refs.; 5 figs. 


28587 (RIVM—725205002) METROPOL: A computer code 
for the simulation of transport of contaminants with ground- 
water. Sauter, F.J.; Hassanizadeh, S.M.; Leijnse, A.; Glasbergen, 
P.; Slot, A.F.M. Rijksinstituut voor Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). Jul 1990. 26p. Contract Nr. 
MHS/MD/FP-0566004;Project C4;Project Nr. 729004:Pr Order 
Number DE91640174. Source: OSTI; NTIS (US Sales Only); INIS. 

This investigation was carried out under contract of the Commis- 
sion of the European Communities. It has been commissioned by 
the Ministry of Housing, Physical Planning and Environment and 
has been partly funded by the Ministry of Economic Affairs; Final 
report. 

A description is given of the computer code METROPOL. This 
code simulates the 3-dimensional flow of groundwater with varying 
density and the simultaneous transport of contaminants in low con- 
centration and is based on the finite element method. The basic 
equations for groundwater flow and transport are described as well 
as the mathematical techniques used to solve these equations. 
Preprocessing facilities for mesh generation and postprocessing fa- 
cilities such as particle tracking are also discussed. (author). 18 
refs.; 2 figs. 


28588 (SNV-3780) Biological investigations of the thermal 
discharge area of the Oskarshamn nuclear power plant during 
the eighties. Neuman, E.; Andersson, Jan. National Environmental 
Protection Agency, Soina (Sweden). Jun 1990. 29p. (in Swedish). 
Order Number DE91641225. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper summarizes the investigations of the environmental 
impacts of the cooling water discharges. The productivity of aquatic 
organisms and fishes has increased. The frequency of parasitic 
diseases in eel is high. Fishes have shown reproductive disorders. 
(K.A.E.). 


28589 


(TVA/PUB-90/7) Aquatic plant management. Ten- 
nessee Valley Authority, Muscle Shoals, AL (United States). 
Aquatic Biology Dept. [1991]. 25p. Sponsored by Tennessee Valley 


Authority, Knoxville, TN (United States). 
DE91015964. Source: OSTI; NTIS. 

Twelve fact sheets are presented which cover different forms of 
aquatic plant management in Guntersville Reservoir. These cover 
the introduction of grass carp and other biological controls, draw- 
down of reservoir water, herbicide use, harvesting, impacts on 
recreational uses, and other issues of concern. (SM) 


28590 (TVA/PUB-90/8) Barge loading facilities in conjunc- 
tion with wood chipping and sawlog mill, Tennessee River 
Mile 145.9R: Environmental assessment. Tennessee Valley Au- 
thority, Knoxville, TN (United States). Aug 1990. 212p. Sponsored 
by Department of Defense, Washington, DC (United States); Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE91015959. Source: OSTI; NTIS. 

The purpose of this Environmental Assessment (EA) is to evaiu- 
ate the environmental consequences of approving, denying, or 
adopting reasonable alternatives to a request for barge loading fa- 
cilities. These facilities would serve a proposed wood chipping and 
sawlog products operations at Tennessee River Mile (TRM) 145.9, 
right descending bank, (Kentucky Lake), in Perry County, Ten- 
nessee. The applicant is Southeastern Forest Products, L.P. (SFP), 
Box 73, Linden, Tennessee and the proposed facilities would be 
constructed on or adjacent to company owned land. Portions of the 
barge terminal would be constructed on land over which flood 
easement rights are held by the United States of America and ad- 
ministered by the Tennessee Valley Authority (TVA). The US Army 
Corps of Engineers (CE) and TVA have regulatory control over the 
proposed barge terminal facilities since the action would involve 
construction in the Tennessee River which is a navigable water of 
the United States. 


28591 (TVA/YRDG/EQS-91/2) Barge loading facilities on 
Pickwick Reservoir, Tennessee-Tombigbee Waterway mile 


Order Number 
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447.5, right bank Yellow Creek embayment of Pickwick Lake: 
Final Environmental Assessment. Tennessee Valley Authority, 
Knoxville, TN (United States). 8 Mar 1991. 210p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). Order 
Number DE91015962. Source: OSTI; NTIS. 

The purpose of this Environmental Assessment (EA) is to evalu- 
ate the environmental consequences of approving, denying, or 
adopting reasonable alternatives to a request for approval of a 
roundwood barge loading facility on TVA property at Yellow Creek 
Inland Port, Tishomingo County, Mississippi. The applicant is Scott 
Paper Company (SPC), a Mobile, Alabama, based company 
whose address is Bay Bridge Road, P.O. Box 1347, Mobile, 
Alabama 36652. SPC proposes to use the facility to load approxi- 
mately 75,000 cords of locally acquired hardwood logs per year for 
shipment down the Tennessee-Tombigbee Waterway (TTW) to its 
mill in Mobile for processing into paper products. The 10.38-acre 
tract of TVA land requested by SPC is located on the left bank of 
the Yellow Creek embayment of Pickwick Reservoir along the TTW 
at mile 447.5, approximately 11.5 miles upstream of Pickwick Lock 
and Dam and 0.5 miles south of the Yellow Creek Inland Port. If 
this request is approved, TVA would sell a 10-year term easement 
for use of the land pursuant to Public Law 87-852 at fair market 
value as determined by TVA. 


28592 (TVA/WR/AB-90/13) Screening toxicity evaluation of 
Wheeler Reservoir sediments using juvenile freshwater mus- 
sels (Anodonta imbecillis say) exposed to sediment interstitial 
water. Wade, D.C. Tennessee Valley Authority, Knoxville, TN 
(United States). Dec 1990. 32p. Sponsored by Tennessee Valley 
Authority, Knoxville, TN (United States). Order Number 
DE91015960. Source: OSTI; NTIS. 

Reservoir sediments (porewater) near several wastewater out- 
falls at Decatur, Alabama, were screened for acute (9-day) toxicity 
to 8-day old freshwater mussels. Sampling locations corresponded 
to four of five sites previously surveyed by the Alabama Wildlife 
Federation and Alabama mussel divers. A site located on the op- 
posite (north) overbank where mussels are abundant was chosen 
as the study control. Reference sediments from an outdoor channel 
at TVA's Aquatic Research Laboratory (ARL) with flow-through 
Wheeler Reservoir water and from a downstream (Kentucky) reser- 
voir were included in the study for comparative purposes. Toxicity 
was observed at two of the Decatur sites, and in the ARL channel. 
Sediments from the other two Decatur sites, the north overbank 
(control), and Kentucky Reservoir were not toxic to the test ani- 
mals. Toxicity at station Alpha and from the ARL channel was 
correlated with un-ionized ammonia present in porewater during 
the test. Toxicity at station Delta was above the level explained by 
the regression model examined for ammonia. The site at Decatur 
having the greatest toxicity and ammonia concentration (Alpha) 
was located in the Dry Branch Embayment. Elevated ammonia in 
sediment collected from ARL was attributed to natural events. 13 
refs., 4 figs., 6 tabs. 


28593 (TVA/WR/AV-90/12) Application of index of biotic in- 
tegrity (IBI) to fixed station water quality monitoring sites. 
Saylor, C.F.; Ahistedt, S.A. Tennessee Valley Authority, Norris, TN 
(United States). Aquatic Biology Dept. Sep 1990. 99p. Sponsored 
by Tennessee Valley Authority, Knoxville, TN (United States). Order 
Number DE91016289. Source: OSTI; NTIS. 

Biological monitoring aspects of Tennessee Valley Authority's 
(TVA) Surface Water Monitoring Strategy (SWMS) Fixed Station 
Ambient Monitoring Network include sampling and analysis of fish 
and benthic macroinvertebrate communities. The principal objective 
of the biological monitoring portions of SWMS is to assess the 
“health” or quality of the aquatic environment in given stream 
reaches. This report deals with two aspects of biological monitor- 
ing, structural and physical characteristics of fish and benthic 
macroinvertebrate communities. These are considered relative to 
physical and chemical aquatic environmental conditions in an at- 
tempt to identify likely causes of any recognizable perturbations of 
the aquatic biological communities. Specifically, fish are sampled to 
measure species richness, species composition, trophic structure, 
fish abundance, and condition. Benthic macroinvertebrates are 
sampled to allow an assessment of species richness, taxonomic 
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composition, and community structure. Biological monitoring, incor- 
porated into SWMS in 1986, was continued for the third year in 
1988 with a repeat of 1986 sampling. This report presents 1988 
findings and discusses differences between 1988 and 1987 find- 
ings. 21 refs., 1 fig., 17 tabs. 


28594 (TVA/WR/WQ-91/5) Toxicity assessment of water 
and sediment elutriates trom fixed-station ambient water qual- 
ity network stations, 1986, 1987, 1988, and 1989. Moses, J.; 
Wade, D.C. Tennessee Valley Authority, Chattanooga, TN (United 
States). Div. of Water Resources. Feb 1991. 108p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). Order 
Number DE91015966. Source: OSTI; NTIS. 

Toxicity biomonitoring of water column and sediment toxicity was 
conducted at six fixed network stations from 1986 through 1989. 
Stations were located on the Holston River, Bear Creek (Pickwick 
Reservoir), Hiwassee River, Emory River, Nolichucky River, and 
French Broad River at locations chosen to represent those sub- 
basins. Tests evaluated acute and chronic responses of larval 
fathead minnow survival and growth and Ceriodaphnia survival and 
reproduction to water and sediment elutriates collected from these 
sites. Samples were collected once each year during summer. Nei- 
ther water nor sediment elutriates from the French Broad River 
were toxic during the study period. Water column toxicity (chronic) 
occurred in Bear Creek in 1986 and in the Nolichucky River in 
1987. Sediment elutriate toxicity occurred once during the study 
period in the Emory (1987) and Nolichucky (1988) Rivers. Sedi- 
ments trom the Holston and Hiwassee Rivers were toxic two times 
each. Hiwassee River sediment exhibited >1.3 chronic toxicity 
units in 1987 and 1989 (were toxic at the lowest dilution tested). 
Holston River sediment toxicity occurred during the most recent 
two years of testing. Results from the Holston and Hiwassee 
Rivers may indicate a toxics problem in the sub-basin. No acute 
toxicity occurred during the study. 4 refs., 2 tabs. 


28595 (UCRL-53779-87) Hydrology and radionuclide mi- 
gration program 1987 progress report. Marsh, K.V. (comp.). 
Lawrence Livermore National Lab., CA (United States). Mar 1991. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91016493. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents results from the Lawrence Livermore Na- 
tional Laboratory’s participation in the Hydrology and Radionuclide 
Migration Program at the Nevada Test Site (NTS) during the fiscal 
year 1987. The report discussed initial data from a new well 
(UE20n-1) drilled at the Cheshire site; presents a description of a 
proposed laboratory study of migration of colloids in fractured me- 
dia; lists data collected during the drilling and initial sampling of 
UE20n-1; and describes a tentative proposal for work to be per- 
formed in FY88 by Lamont-Doherty Geological Observatory. 
Groundwater sampled from the new well at the Cheshire site con- 
tains tritium concentrations comparable to those measured in 
previous years from locations above and within the Cheshire cav- 
ity. This presence of tritium, as well as several other radionuclides, 
in a well 100 m away from the cavity region indicates transport of 
radionuclides, validates a proposed model of the flow path, and 
provides data on rates of groundwater flow. Previous work at the 
Cheshire site has shown that radionuclides are transported by col- 
loids through fractured media. However, we have no data that can 
be used for predictive modeling, and existing theories are not ap- 
plicable. While physical transport mechanisms of sub-micrometer 
colloids to defined mineral surfaces are well known, predictions 
based on well-defined conditions differ from experimental observa- 
tions by orders of magnitude. The U.C. Berkeley group has 
designed a laboratory experiment to quantify colloid retention and 
permeability alteration by the retained colloids. 
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28596 (CONF-9005369-1) Individual-based modeling: Sum- 
mary of a workshop. Gross, L.J. (Tennessee Univ., Knoxville, TN 
(United States). Dept. of Mathematics); Rose, K.A.; Van Winkle, 
W.; Rykiel, E.J.; Werner, E.E. Oak Ridge National Lab., TN (United 
States). [1990]. 18p. Sponsored by USDOE, Washington, DC 
(United States); Electric Power Research Inst., Palo Alto, CA 
(United States). DOE Contract AC05-840R21400. Contract ERD- 
87-672. From Populations, communities, and ecosystems: a 
perspective from modeling at the level of individual organisms; 
Knoxville, TN (United States); 23-26 May 1990. Order Number 
DE91016288. Source: OSTI; NTIS; GPO Dep. 

A major part of the Workshop on Populations, Communities, 
Ecosystems: An Individual Perspective, consisted of roundtable 
discussion groups which focused on specific aspects of individual- 
based models. Key objectives were to identify areas of consensus 
regarding the formulation and application of IBMs and to define po- 
tentially important future directions for research. The questions 
assigned to discussion groups were: (1) What are the most useful 
mathematical approaches to individual-based modeling? (2) Are 
some programming languages or machines better than other for 
use in individual-based models? (3) How successful has the ap- 
proach been at levels other than the population? (4) What have 
been the management applications of individual-based approaches 
to date and what are some new areas of application on the hori- 
zon? In this paper, we briefly summarize the many points debated 
during these group discussions. Much of the material included in 
these discussions has been incorporated in the papers in this vol- 
ume and we make no attempt to be comprehensive in these brief 
remarks. Rather, our purpose is to emphasize the major areas of 
consensus reached and the most hopeful future directions. Our re- 
marks have been facilitated by the work of the group discussion 
leaders and rapporteurs. Our objective in presenting this summary 
of the discussions is to stimulate others to address some of the is- 
sues that emerged during the workshop. 15 refs., 1 fig. 


28597 (DOE/ER/60886-T1) [Development of paradigms for 
the dynamics of structured populations]: Technical progress 
report. Hastings, A. California Univ., Davis, CA (United States). 
Div. of Environmental Studies. [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-89ER60886. 
Order Number DE91016101. Source: OSTI; NTIS; GPO Dep. 

| will describe progress on the dynamics of competitive systems 
in a patchy environment, the dynamics of a single age structured 
population, and models of spatial spread. 


28598 (DOE/NV/10630—15) Biological studies in the impact 
zone of the Liquefied Gaseous Fuels Spill Test Facility in 
Frenchman Flat, Nevada. Hunter, R.B.; Saethre, M.B.; Medica, 
P.A.; Greger, P.D.; Romney, E.M. Reynolds Electrical and Engi- 
neering Co., Inc., Las Vegas, NV (United States). Jan 1991. 51p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-89NV10630. Order Number DE91015663. Source: 
OSTI; NTIS; GPO Dep. 

Desert shrubs and rodents were monitored downwind of the De- 
partment of Energy Liquefied Gaseous Fuels Spill Test Facility 
(LGF), which is situated on a dry lake bed (playa). Plants were 
censused in 1981 and 1986 through 1990; rodent survival was 
measured from 1986 through 1990. During that time there were no 
apparent effects of the spill tests on animals or plants off the edge 
of the playa, which extends more than 2.5 kilometers from the fa- 
cility. Plant populations increased in volume from 1981 through 
1986, then declined precipitously during drought in 1989 and 1990. 
Rodent populations also declined during the drought. Some effects 
of spilled hydrogen fluoride gas were seen on plants growing on 
manmade mounds on the playa surface. Animal and bird species 
seen in the vicinity of the LGF are also reported. 11 refs., 10 figs., 
16 tabs. 
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Refer also to citation(s) 26261, 26262, 26356, 27794, 27801, 
27840, 27842, 27843, 27845, 27846, 27865, 28606, 28607, 28609, 
28649 


28599 (BNL-46223) Applications of free-air CO, enrich- 
ment (FACE) technology to a forest canopy. Lipfert, F.W. 
(Brookhaven National Lab., Upton, NY (USA)); Hendrey, G.R.; 
Alexander, Y. Brookhaven National Lab., Upton, NY (United 
States). May 1991. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9109203—1: 20. conference on agricultural and forest meteorology, 
Salt Lake City, UT (United States), 10-13 Sep 1991). Order Num- 
ber DE91015234. Source: OSTI; NTIS; GPO Dep. 

Forest ecosystems occupy an important fraction of the planet's 
land cover. Understanding their exchanges of carbon with the 
atmosphere is crucial in projecting future net atmospheric CO, in- 
creases. It is also important that experimental studies of these 
processes be performed under conditions which are as realistic as 
possible, particularly with respect to photosynthesis and evapotran- 
Spiration. New technology now exists which represents perhaps the 
best hope of studying an undisturbed forest canopy under long- 
term enriched CO, conditions. Brookhaven National Laboratory 
(BNL) has developed a system for exposing field-grown plants to 
controlled elevated concentrations of atmospheric gases, without 
use of confining exchange processes. This system, called FACE 
for Free Air CO2 Enrichment, uses a 23-27 m and has been 
proven in over 8000 hours of testing at three locations (BNL; Ya- 
zoo City, MS; and Maricopa, AZ) mainly on cotton. 4 refs., 5 figs. 


28600 (CONF-9105202-6) Static and animated molecular 
views of a tumorigenic chemical bound to DNA. Broyde, S. 
(New York Univ., NY (USA)); Xu, Rong; Hingerty, B.E.; O’Handley, 
S.F.; Krugh, T.R. Oak Ridge National Lab., TN (United States). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (United 
States); National Inst. of Environmental Health Sciences, Research 
Triangle Park, NC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract FG02-90ER60931 
;AC05-840R21400. From Power supercomputer users meeting; 
Gaithersburg, MD (United States); 21-22 May 1991. Order Number 
DE91015303. Source: OSTI; NTIS; GPO Dep. 

Static and dynamic molecular views of a short segment of DNA 
modified by the tumorigenic aromatic amine 2-acetylaminofluorene 
(AAF) have been realized by a combination of high resolution nu- 
clear magnetic resonance (NMR) studies in solution and molecular 
mechanics and molecular dynamics simulations carried out on su- 
percomputers. Thus, the effect of AAF on the structure of the 
Watson-Crick B-DNA double helix has been elucidated, after two 
decades of intense interest, via a powerful synergy between state- 
of-the-art supercomputing NMR investigations. The AAF is situated 
in the minor groove of a B-DNA double helix which flexes and 
bends, and the carcinogen moves between positions where it is 
stacked with adjacent DNA base and positions where it protrudes 
further into the groove. The AAF modified DNA base, guanine. is 
displaced from its normal situation paired with partner cytosine. 
Also, a base pair adjacent to the modification becomes more mo- 
bile. These molecular views offer some possibie insight on the 
early molecular events that may implicate AAF in tumor initiation. 
16 refs., 3 figs. 


28601 (DOE/ER/13526-3) Role of transit peptides in the lo- 
calization of chioroplastic proteins: Progress report, June 1, 
1989—January 31, 1991. Wisconsin Univ., Madison, WI (United 
States). Dept. of Botany. [1991]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-86ER13526. 
Order Number DE91015741. Source: OSTI; NTIS; GPO Dep. 

The past year has been spent on identification of topogenic se- 
quences in precursors targeted to the chloroplast envelope and 
definition of transport pathways. Two envelope proteins, OM14 and 
IM30, were isolated for study. OM14 is located in the outlet enve- 
lope and IM30 is in the inner envelope. Studies of OM14 indicate it 
may be inserted into the chloroplast membrane by a novel mecha- 
nism. IM30 appears to follow the same transport pathway as 
stromal proteins, but it must either contain a stop-transfer sequence 
or reinsert into the envelope after being translocated through it. 


ERA Vol. 16, No. 10 447 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


Experiments are under way to determine which of these two possi- 
bilities is correct. Using thylakoid membranes in vitro synthesized 
plastocyanin, it was found that the precursor, but not the intermedi- 
ate. form is the transport substrate. A conserved region of the 
Rubisco small subunit precursor was modified to generate mutants 
which vary in chloroplast binding and transport. 7 refs., 1 tab. 


28602 (DOE/ER/14031-3) Specific mutagenesis of a 
chlorophyli-binding protein: Progress report. Vermaas, W.F.J. 
Arizona State Univ., Tempe, AZ (United States). Dept. of Botany. 
Jan 1991. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14031. Order Number 
DE91014813. Source: OSTI; NTIS; GPO Dep. 

Chlorophyll, absorbing light energy for use in photosynthesis, is 
bound by specific proteins in thylakoid membranes such as CP47. 
His residues have been suggested to serve as chlorophyll ligands. 
To test the necessity of His residues in CP47, specific His residues 
have been altered to Tyr or Asn, and the effects of these mutations 
are now studied in vivo in the cyanobacterium Synechocystis sp. 
PCC 6803. Most mutations lead to a decreased photoautotrophic 
growth rate of the cyanobacterium. due in part to a decreased sta- 
bility of the photosystem 2 complex. The effective relative antenna 
size of photosystem 2 in the various CP47 mutants is now being 
measured. The CP47 protein may also be involved in events at the 
donor side of photosystem 2. We have identified a region which 
can be deleted without obvious ill effects, and a domain which ap- 
pears crucial for photosystem 2 structure and function. Residues of 
particular importance will be defined by further mutagenesis experi- 
ments. 1 fig., 1 tab. 


28603 (DOE/ER/60688-T1) Characterization and modifica- 
tion of phage T7 DNA polymerase for use in DNA sequencing: 
Summary progress report, July 1, 1990-—June 30, 1991. 
Richardson, C.C. Harvard Medical School, Boston, MA (United 
States). Dept. of Biological Chemistry and Molecular Pharmacol- 
ogy. [1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-88ER60688. Order Number 
DE91015445. Source: OSTI; NTIS; GPO Dep. 

This project focuses on the phage T7 DNA polymerase (gene 5 
protein) and its accessory proteins for use in DNA sequence analy- 
sis. Crystallization of the gene 5 protein/thioredoxin complex is 
underway. We have genetically modified the gene 5 protein to 
eliminate its exonuclease activity. In the presence of Mn** ions 
there is no discrimination against dideoxynucleoside triphosphates 
by T7 DNA polymerase, a property that enables novel approaches 
to DNA sequencing. We have modified the polymerization reaction 
using other proteins: the gene 4 proteins, gene 2.5 protein, and 
gene 5.5 protein. The 56 kDa gene 4 protein catalyzes helicase 
activity but is devoid of primase activity. The 63 kDa genes 4 pro- 
tein protein has both activities. The gene 2.5 protein binds to 
single-stranded DNA and catalyzes homologous base-pairing and 
strand uptake into duplex DNA. The gene 2.5 protein physically in- 
teracts with both the gene 5 protein and the gene 5 protein. We 
have analyzed synthesis catalyzed by reverse transcriptase from 
HIV-1 and characterized the processing of the RNA primer for (+) 
strand DNA synthesis. 9 refs. 


28604 (LBL—30920) Circular intensity differential scattering 
(CIDS) measurements in the soft x-ray region of the spectrum 
(~16 eV to 500 eV). Maestre, M.F. (Lawrence Berkeley Lab., CA 
(United States)); Bustamante, C.; Snyder, P.; Rowe, E.; Hansen, 
R. Lawrence Berkeley Lab., CA (United States). Mar 1991. 9p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States); National Inst. 
for Occupational Safety and Health, Rockville, MD (United States). 
DOE Contract AC03-76SF00098. Grant Al082447(MFM);Grant 
CHE8416312(PS);Grant GM325543 (CB);Con (CONF-9107115—24: 
Society of Photo-Optical Instrumentation Engineers (SPIE) meet- 
ing, San Diego, CA (United States), 21-26 Jul 1991). Order 
Number DE91016429. Source: OSTI; NTIS; INIS; GPO Dep. 

We propose the use of recently developed techniques of circular 
intensity differential scattering (CIDS), as extended to the soft x-ray 
region of the spectrum (16 eV to 500 eV), to study the higher order 
organization of the eukaryotic chromosome. CIDS is the difference 
in scattering power of an object when illuminated by right circularly 
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polarized vs. left circularly polarized electromagnetic radiation of ar- 
bitrary wavelength. CIDS has been shown to be a very sensitive 
measure of the helical organization of the scattering object eg. the 
eukaryotic chromosome. Preliminary results of measurements of 
samples of bacteriophages and octopus sperm done at SRC, Wis- 
consin, show the technique to be very sensitive to the dimensional 
parameters of the particles interrogated by circularly polarized light. 
7 rets., 5 figs. 


28605 Purified oxygen scavenging cell membrane frag- 
ments and use of same. Jacobson, K.B.; Adler, H.I. To Dept. of 
Energy. 18 Oct 1988. USA Patent patent application 7-259,550. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91016974. Source: 
OSTI; NTIS; GPO Dep. 

A process for purifying oxygen scavenging cell membrane frag- 
ments (OSCMF) and the use of same are disclosed. The novel 
purifying process involves salt precipitation and molecular exclu- 
sion chromatography. The unique feature of purified OSCMF is its 
ability to remove oxygen from organic reaction media and organic 
preparations without contaminating them to any substantial degree. 
1 ref., 2 figs. 


5503 Cytology 
Refer also to citation(s) 28601, 29230 
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Refer also to citation(s) 25609, 26277, 26287, 26288, 27254, 
28602, 28603, 28604, 28624 


28606 (DOE/ER/60408-T4) Correlation of chromosome pat- 
terns in human leukemic cells with exposure to chemicals 
and/or radiation: Comprehensive progress report, January 
1989-June 1991. Rowley, J.D. Chicago Univ., IL (United States). 
Jun 1991. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER60408. Order Number 
DE91015446. Source: OSTI; NTIS; INIS; GPO Dep. 

This document lists the major accomplishments funded by DOE 
in the period of January 1989 through June 1991. Specific topics 
covered include: studies of chromosome translocations in patients 
with Acute Myeloid Leukemia (AML) de novo; correlation of kary- 
otype and therapeutic response; the relationship of specific 
chromosomal abnormalities to a patient’s occupational history; defi- 
nition of regions on chromosome 5 involved in leukemogenesis; 
the influence of pervious chemotherapy on leukemogenesis; identi- 
fication of genes at or near breakpoints involved in leukemia and 
lymphoma; identification of the critical rearrangement in the 9;11 
translocation; molecular analysis of translocations involving 11923; 
identification of other genes (like RAS) involved in leukemogenesis; 
development of fluorescence in situ hybridization as a cytogenetic 
tool; and examination of an unequivocal case of radiation induced 
preleukemia. 26 refs., 8 figs., 6 tabs. 


28607 (LA-12088-PR) Lite Sciences Division and Center 
for Human Genome Studies: Annual report, 1990. Spitzmiller, 
D.; Bradbury, M.; Cram, S. (comps.). Los Alamos National Lab., 
NM (United States). Jul 1991. 92p. Sponsored by Department of 
Agriculture, Washington, DC (United States); Department of De- 
fense, Washington, DC (United States); USDOE, Washington, DC 
(United States); Department of the Interior, Washington, DC 
(United States); National Aeronautics and Spac DOE Contract W- 
7405-ENG-36. Order Number DE91015802. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the research and development activities 
of Los Alamos National Laboratory's Lite Sciences Division and bi- 
ological aspects of the Center for Human Genome Studies for the 
calendar year 1990. The technical portion of the report is divided 
into two parts: (1) selected research highlights, and (2) project de- 
scriptions and accomplishments. Research highlights provide a 
more detailed description of a select set of projects. A technical 
description of all projects is presented in sufficient detail to permit 
the informed reader to assess their scope and significance. Sum- 
maries useful to the casual reader desiring general information 





have been prepared by the group leaders and appear in each 
group overview. Investigators on the staff of the Life Sciences Divi- 
sion will be pleased to provide further information. 


28608 (TVA/PUB—90/10) Reproductive biology and early 
lite history of fishes in the Ohio River drainage: Volume 1, 
Acipenseridae through esocidae. Wallus. R. (Tennessee Valley 
Authority, Chattanooga. TN (United States). Div. of Water Re- 
sources); Yeager, B.L.; Simon, T.P. Tennessee Valley Authority, 
Chattanooga, TN (United States). Div. of Water Resources. 1990. 
262p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE91015954. Source: OSTI; NTIS. 

The principal objective of this publication is to provide an illus- 
trated resource document for biologists who study the reproductive 
biology and early life history of fishes that occur in the Ohio River 
or its tributaries. Comprehensive reviews of the literature as well as 
presentations of original data are included. Three purposed are 
served by this work: it provides another step in the evaluation and 
advancement of larval fish taxonomy; it identifies gaps in the 
knowledge of reproductive biology and early life ecology of fishes 
from the study area; and it should stimulate study in areas where 
such knowledge is still lacking. The diversity of species in the Ohio 
River drainage should make this document useful to fisheries biolo- 
gists throughout the eastern and central United States. Individual 
papers are described separately. 


28609 (UCRL-JC—106806) Antimutagenic effects in hu- 
mans. Mendelsohn, M.L. Lawrence Livermore National Lab., CA 
(United States). 10 Jun 1991. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9105234—1: 3. international conference on mechanisms of 
antimutagenesis and anticarcinogenesis, Lucca (Italy), 5-10 May 
1991). Order Number DE91015687. Source: OSTI; NTIS; GPO 
Dep. 

The application of antimutagenicity studies to human somatic 
mutation is discussed, with emphasis on the potential for future 
studies. Five assay-gene combinations are now available for mea- 
suring human somatic mutation in lymphocytes and erythrocytes. 
Results with these combinations have defined the human back- 
ground levels, and show clear responses of mutant frequency to a 
variety of mutagens. The testing of antimutagenic effects of back- 
ground frequencies is feasible, but has not yet been done. The 
major uncertainty in such studies is the unknown age of mutant 
cells in the background, since only the newly forming mutants are 
potentially susceptible to most antimutagenic treatments. Interven- 
tion studies in the face of active mutagenicity and the use of other 
genotoxicity endpoints, such as chromosome aberrations, micronu- 
clei and DNA adducts, are considered briefly. 42 refs. 


5505 Metabolism 
Refer also to citation(s) 28837 


5506 Medicine 


Refer also to citation(s) 26225, 26232, 27794, 27898, 28032, 
28658, 28664, 28761, 28829, 28838, 29162 


28610 (ANL/CP-73541) Evaluation of different in vitro 
assays of inherent sensitivity as predictors of radiotherapy re- 
sponse. Schwartz, J.L. (Argonne National Lab., IL (USA)); Beckett, 
M.A.; Mustafi, R.; Weichselbaum, R.R.; Vaughan, A.T.M. Argonne 
National Lab., IL (United States). [1991]. 7p. Sponsored by Ameri- 
can Cancer Society, New York, NY (United States); USDOE, 
Washington, DC (United States); National Cancer Inst., Bethesda, 
MD (United States). DOE Contract W-31109-ENG-38. Grant 
CA42596. (CONF-9107136-2: 9. International Congress of Radia- 
tion Research (ICRR) conference, Toronto (Canada), 7-12 Jul 
1991). Order Number DE91015199. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The inherent sensitivity of cells within a tumor plays an important 
role in the response of the tumor to radiotherapy. Clonogenic as- 
says show that cells established from in-field radiotherapy failures 
are significantly more resistant to radiation than cell lines estab- 
lished from pre-treatment samples. Clonogenic assays fail to 
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predict tumor response to radiotherapy, however. The failure might 
be due to the small sample size in this study, or the complicating 
factors of staging. surgery, and chemotherapy, and/or in vivo se- 
lection by radiotherapy for resistant tumor cells. In vitro selection 
for resistant cell lines does not appear to be a complicating factor. 
Nonclonogenic assays such as those that measure DNA strand 
break rejoining rates (filter elution. pulse-field gel electrophoresis) 
or chromosome structure (flow cytometric analysis) show promise 
as alternative rapid assays of radiation sensitivity and possibly tu- 
mor response. 16 refs., 2 figs 


28611 (BNL—46109) First operation of the medical research 
facility at the NSLS for coronary angiography. Thomiinson, W. 
(Brookhaven National Lab., Upton, NY (United States)); Gmuer, N.; 
Chapman, D.; Garrett, R.; Lazarz, N.; Moulin, H.; Thompson, A.C..; 
Zeman, H.D.; Brown, G.S.; Morrison, J.; Reiser, P.; Padmanabahn, 
V.; Ong, L. Brookhaven National Lab., Upton, NY (United States). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (United 
States); Department of Health and Human Services, Washington, 
DC (United States). DOE Contract AC02-76CH00016 -:FGO3- 
87ER60527. Grant 5 RO1 HL39253-04. (CONF-910730-4: 4. 
international conference on synchrotron radiation instrumentation, 
Manchester (United Kingdom), 15-19 Jul 1991). Order Number 
DE91016994. Source: OSTI; NTIS; INIS; GPO Dep. 

The Synchrotron Medical Research Facility (SMERF) at the 
National Synchrotron Light Source has been completed and is op- 
erational for human coronary angiography experiments. The 
imaging system and hardware have been brought to SMERF from 
the Stanford Synchrotron Radiation Laboratory where prior studies 
were carried out. SMERF consists of a suite of rooms at the end of 
the high field superconducting wiggler X17 beamline and is classi- 
fied as an Ambulatory health Care Facility. Since October of 1990 
the coronary arteries of five patients have been imaged. Continu- 
ously improving image quality has shown that a large part of both 
the right coronary artery and the left anterior descending coronary 
artery can be imaged following a venous injection of contrast 
agent. 16 refs., 4 figs. 


28612 (DOE/ER—0484P, pp. 95) Yttrium-90 used to treat 
colon cancer: Awaiting investigational new drug approval. US- 
DOE Office of Energy Research, Washington, DC (United States). 
Jan 1991. In Technology ’90. Accomplishments in technology 
transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

A new radiation treatment takes just 14 to 21 days to shrink col- 
orectal tumors in laboratory mice, is under review for clinical trials 
with human cancer patients. The treatment has succeeded in re- 
ducing the size of tumors by up to 95%. Colon cancer, the second 
leading cause of cancer deaths in the US, is extremely difficult to 
treat unless it is detected early enough for surgical procedures. In 
laboratory tests over the last 5 years, a team of researchers has 
developed the treatment using yttrium-90. The yttrium-90 is trans- 
ported to the tumors by attaching it to monoclonal antibodies that 
seek out the cancer cells. Once the radioisotope has been targeted 
to the tumor, the radiation destroys many of the cells, dramatically 
reducing the size of the tumor. Since this treatment usually does 
not completely eliminate all the cancer cells, it cannot be called a 
cure, but it does seem to be an effective method of shrinking col- 
orectal tumors. 


28613 (DOE/ER/60434-6) Boron in nuclear medicine: New 
synthetic approaches to PET, SPECT, and BNCT agents: Com- 
prehensive progress report, March 1, 1989—February 29, 1992. 
Kabalka, G.W. Tennessee Univ., Knoxville, TN (United States). 
Dept. of Chemistry. Sep 1991. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-86ER60434. 
Order Number DE91016488. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of the DOE Nuclear Medicine Program at 
The University of Tennessee is the creation of new methods for in- 
troducing short-lived isotopes into agents for use in computerized 
tomography. A portion of the research effort is directed toward the 
development of new synthetic methods for the preparation of 
boron-containing neutron therapy agents. The uniqueness of the 
UT program is its focus on the design of new chemistry and tech- 
nology as opposed to the application of known reactions to the 
synthesis of specific radiopharmaceuticals. The versatile organic 
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boron reagents are utilized in most of the new chemistry. This new 
technology is then used in nuclear medicine research at the UT 
Biomedical Imaging Center and in collaborative research programs 
with colleagues at other DOE facilities. An important goal of the 
DOE Nuclear Medicine Program at UT is to provide training for stu- 
dents (predoctoral and postdoctoral) in the scientific aspects of 
nuclear medicine. 83 refs., 12 figs. 


28614 (DOE/ER/60438-T3) Nuclear medicine and imaging 
research: Quantitative studies in radiopharmaceutical science: 
Comprehensive 3-year progress report, January 1, 1989- 
December 31, 1991. Copper, M.; Beck, R.N. Franklin McLean 
Memorial Research Inst., Chicago, IL (United States). Jun 1991. 
83p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER60438. Order Number DE91015447. Source: 
OSTI; NTIS: GPO Dep. 

During the past three years the program has undergone a sub- 
stantial revitalization. There has been no significant change in the 
scientific direction of this grant, in which emphasis continues to be 
placed on developing new or improved methods of obtaining 
quantitative data from radiotracer imaging studies. However, con- 
siderable scientific progress has been made in the three areas of 
interest: Radiochemistry, Quantitative Methodologies, and Experi- 
mental Methods and Feasibility Studies, resulting in a sharper 
focus of perspective and improved integration of the overall scien- 
tific effort. Changes in Faculty and staff, including development of 
new collaborations, have contributed to this, as has acquisition of 
additional and new equipment and renovations and expansion of 
the core facilities. 121 refs., 30 figs., 2 tabs. 


28615 (EUR-12952) CEC quality criteria for diagnostic ra- 
diographic images and patient exposure trial. Nahrstedt, U. 
(Geselischaft fuer Strahlen-und Umweltforschung m.b.H. Muenchen 
Neuherberg (DE)); Wall, B.; Maccia, C.; Moores, B.M.; Padovani, 
R. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1990. 136p. Source: OSTI; NTIS (US Sales Only). 

The intention of this report has been to present the results of a 
multinational trial set up by a study group of the radiation protec- 
tion programme of the CEC. In view of proceeding towards the 
harmonization and the optimization of the radiological techniques 
commonly used in different European countries, the relevance of 
quality criteria for radiographic images together with dose require- 
ments were checked on about 900 examined patients. Due to the 
type of X-ray projections considered, more than 1 200 question- 
naires concerning the real X-ray films were therefore collected and 
evaluated through a scoring system. Such an approach was rele- 
vant and contributed to providing practical considerations on how 
to reduce and optimize patient received dose while keeping the es- 
sential medical information imaged on the film. Indeed the results 
obtained allowed identification of technical modalities correspond- 
ing to that objective. Furthermore. analysis of results revealed two 
main areas which should be further taken into consideration: - 
personnel training in radiation protection (radiologists and radiogra- 
phers), establishment of quality assurance programmes in 
diagnostic radiology (good usage of radiological equipment and re- 
duction of wasted films). 


28616 (INIS-BR-2613) Proceedings of the 19. Meeting on 
Radiology trom Rio de Janeiro and 12. Meeting of Radiology 
Residents trom Rio de Janeiro. Sociedade Brasileira de Radiolo- 
gia, Sao Paulo, SP (Brazil). 1988 43p. (in Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). Order Number DE91638854. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Some papers on radiology, tomography, scintigraphy and ultra- 
sonography applied in therapy and diagnosis are presented. The 
use of this techniques in several diseases are discussed. (L.M.J.). 


28617 (INIS-SU-260, pp. 1189-1190) Radiobiological rea- 
sons for electron acceptor compounds in radiation treatment 
of patients with uterus carcinoma. Zharinov, G.M. (Tsen- 
tral'ny} Nauchno-issledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR)); Vinokurov, V.L.; Val’kovich, A.A.; Stolyarova, 
1.V.; Khanson, K.P. AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union —_radiobiological 


450 ERA Vol. 16, No. 10 


conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/dmso: CARCINOMAS/metronidazole: 
CARCINOMAS/radiotherapy; BIOLOGICAL RADIATION EFFECTS: 
CARCINOMAS; DMSO: METRONIDAZOLE: RADIOTHERAPY; PA- 
TIENTS; UROGENITAL SYSTEM DISEASES; UTERUS 


28618 (NTP-TN—162) Phantom models for neutron capture 
therapy. Storr, G.J. (Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia)). Australian Atomic Energy 
Commission Research Establishment, Lucas Heights (Australia). 
Nuclear Technology Div. Aug 1990. 21p. Order Number 
DE91641244. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of a two-dimensional phantom model using the 
neutron and photon transport code DOT-IV is detailed. The effects 
of varying basic parameters such as aperture width, neutron source 
energy and tissue composition have been studied. One important 
conclusion from the study is that narrow beam apertures will give 
little or no advantage for tumour dose over tissue dose even in the 
‘ideal beam’ range of 2-7 keV. The model may be used for future 
filter and beam studies with confidence. 10 refs., 7 tabs., 13 figs. 


28619 Polarization transfer NMR imaging. Sillerud, L.O.; van 
Hulsteyn, D.B. To Dept. of Energy. 31 Jan 1989. USA Patent patent 
application 7-305,311. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE91016891. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

A nuclear magnetic resonance (NMR) image is obtained which 
contains spatial information modulated by chemical information. 
The modulation results from polarization transfer due to spin/spin 
coupling between two atoms; one containing chemical information, 
and the other containing structural information. First and second rf 
pulses are provided at separate frequencies for exciting each ele- 
ment, with an imaging gradient applied between pulses to provide 
spatial separation of the nuclei. The second rf pulse is provided af- 
ter an interval which is the inverse of the spin coupling constant to 
select the transfer element nuclei which are spin coupled to the 
functional element nuclei for imaging. This allows imaging of only 
the compound of interest and its metabolites. In a particular appli- 
cation, compounds such as glucose, lactose or lactate can be 
labeled with 'SC and metabolic processes involving the compounds 
can be imaged with the sensitivity of 'H NMR and selectivity of 
13C NMR. 7 refs., 3 figs. (MHB) 


28620 (RAL—89-034) From the High Energy Physics Labo- 
ratory to the hospital -some experiences of the application of 
MWPC [multiwire proportional counter] technology to 
medicine. Bateman, J.E. Rutherford Appleton Lab., Chilton (United 
Kingdom). 1989. 18p. (CONF-8902208-: Medical technology in 
Austria, Vienna (Austria), 15 Feb 1989). Order Number 
DE91640312. Source: OSTI; NTIS (US Sales Only); INIS. 

In this talk | wish to briefly review the experience we have ob- 
tained at the Ruthertord Appleton Laboratory over the past decade 
in the adaptation of MWPC (multiwire proportional counter) technol- 
ogy to diagnostic imaging applications in medicine. A cursory 
glance at the history of science and technology quickly shows the 
often intimate and mutually beneficial relationship between “pure” 
science (and scientists) and practical applications. The following 
talk traces some of the principal features of the situation which 
have been brought to my attention in the course of the last 
decade. (author). 


28621 (ULI-RAD-R-060) Radiology. Edholm, P.R. Linkoeping 
Univ. (Sweden). Dept. of Radiology. 22 Jan 1990. 88p. (in 
Swedish). Order Number DE91641236. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This is a report describing diagnostic techniques used in radiol- 
ogy. It describes the equipment necessary for, and the operation of 
a radiological department. Also is described the standard methods 
used in radiodiagnosis. (K.A.E.). 
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Refer also to citation(s) 25597, 25600, 25605, 25609, 26015, 
26261, 26262, 26270, 26272, 26273, 26274, 26277, 26278, 26279, 





26280. 26281. 26282, 26283. 26284. 26285. 26286. 26287. 26288. 
26289, 26466, 28496. 28499. 28602. 28605 


28622 (PNL-7746) Evaluation of P-101 course “Orientation 
to Occupational Safety Compliance in DOE” taught in Amar- 
illo, Texas, May 7, 19981—-May 17, 1991. Vinther. R.W. Pacific 
Northwest Lab.. Richland. WA (United Statesj;. Jul 1991. 32p 
Sponsored by USDOE. Washington. DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91015805. Source 
OSTI: NTIS: GPO Dep 

This report summarizes trainee evaluations for the DOE Safety 
Training Institute’s course. “Orientation to Occupational Safety 
Compliance in DOE.” which was conductd May 7. 1991 — May 17, 
1991 at Amarillo, Texas. The first part of the report summaries the 
quantitative course evaluations that trainees provided upon com- 
pletion of the course and provides a transcript of the trainees’ 
written comments in Appendix A. The second part summarizes 
results from the final examination designed to measure the knowl- 
edge gained from the course. The third part of the report 
summarizes course modifications and recommendations for im- 
provement. Numeric course ratings were generally positive and 
show that the course material and instruction was very effective 
Written comments supported the positive numeric ratings. The 
course content and knowledge gained by the trainees exceeded 
most of the students’ expectations of the course. Examination re- 
sults on the final examination indicate that appropriate knowledge 
was gained by students attending the course 


28623 (PNL-SA-19764) Bioaccumulation of radionuclides 
and metals by microorganisms: Potential role in the separe- 
tion of inorganic contaminants and for the in situ treatment of 
the subsurface. Bolton, H. Jr.; Wildung, R.E. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. (CONF-9107153-1: Hanford separations workshop, 
Richland, WA (United States), 23-25 Jul 1991). Order Number 
DE91015782. Source: OSTI; NTIS: GPO Dep. 

This research will provide fundamental information on the ability 
of subsurface bacteria to accumulate radionuclides and metals, the 
mechanism(s) of accumulation, the kinetics of inorganic- 
contaminant immobilization and remobilization, and the nutritional 
requirements to maintain microbial bioaccumulation capacity. 
Knowledge of chemical requirements will allow extrapolation of the 
results across a range of sites and will provide insight into possible 
remediation concepts. A proof-of-principle test subsurface samples 
from radionuclide/metal-contaminated sites will determine how well 
the bioaccumulation process aids in reducing radionuclide and 
metal transport under simulated subsurface conditions. 13 rets. 


5508 Morphology 
Refer also to citation(s) 28608, 28846 


28624 (LBL-30682) Biophysical and genetic aspects of 
light-potentiated gravitropic curvature in the maize primary 
root. Fantin, D.M. Lawrence Berkeley Lab., CA (United States). 
Apr 1991. 190p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE91016255. Source: OSTI; NTIS; GPO Dep. 

This thesis explores issues related to light-induced gravitotropic 
curvature in maize primary roots, such as the root cap as the 
potential photosensor, entrainment by light of curvature in the grav- 
istimulated root, and the possibility of genetic control of bending 
response variation. Central to this thesis is a mathematical model, 
emphasizing physical forces and molecular flows, linking the 
stages of light-stimulated gravitropic curvature. The model as- 
sumes a growth inhibitor is produced in the root cap, transported 
by diffusion to the extension zone, transported by convection 
around the extension zone where it retards growth at a rate pro- 
portional to its concentration. Model predictions were compared to 
experimental data to evaluate these assumptions. The root cap is 
shown to be the photosensor, and genetic crosses show that more 
than two genes must control the bending response. 140 refs., 31 
figs., 11 tabs. 
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5509 Pathology 
Refer also to citation(s) 28592. 28606. 28658. 28838 
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Refer also to citation(s) 28032. 28624 
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Refer also to citation(s) 26231. 26232. 28501. 28521. 28528. 
28773. 28794. 28800. 28804. 28831 


28625 (CFDRA-TM-584) A feasibility study of the use of 
DNA fragmentation as a method for detecting irradiation of 
tood: Final report - January 1990-May 1990. Jones. J.L.: Bul- 
tord. B.B. Campden Food and Drink Research Association 
Chipping Campden (United Kingdom). Jul 1990. 33p. Project MAFF 
7703. Order Number DE91641212. Source: OSTI: NTIS (US Sales 
Only): INIS 

The main conclusions of the study are: 1. Gamma-irradiation at 
doses of 1-10 kGy, as recommended for use in food irradiation. 
causes extensive fragmentation of DNA molecules. The degree of 
fragmentation increases with increasing doses of irradiation treat- 
ment. 2. Irradiation-induced DNA fragments can be rapidly 
separated from intact DNA using a simple ultra-filtration method. 3 
The separated DNA fragments can be detected/quantified rapidly 
using the simple Invitrogen DNA DipStick procedure. Dot-blot as- 
says based on probes to widely conserved genes (e.g. histone 
genes) may also prove of value, but will require further develop- 
ment. 4. As DNA is present in a wide range of foods, DNA 
fragmentation offers a potentially useful marker for the irradiation 
treatment of foods. The assay now requires assessment with DNA 
extracts of a variety of foods. (author). 


28626 (DOE/ID/12608-3-Vol.3) Design and control of en- 
ergy efficient tood drying processes with specific reference to 
quality; Recommendations/strategies tor improved dryer de- 
sign and control: Phase 2, Final report, July 1, 1987—August 
31, 1989: Volume 3. Purdue Univ., Lafayette, IN (United States). 
Aug 1989. 133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-851D12608. Order Number 
DE91015690. Source: OSTI; NTIS; GPO Dep. 

The ultimate goal of the project is to design a cost effective, en- 
ergy efficient, and high product quality food drying process. This 
objective has been sought by performing studies to determine the 
pertinent properties of food products, by developing models to de- 
scribe the fundamental phenomena of food drying and by testing 
the models at scale. Recommendations on dryer design and 
strategy for maximization of product quality are suggested by incor- 
porating the models for product quality in the analysis of dryers. 
Development of suitable industrial sensors and expert system for 
control of dryers are discussed. Several novel drying technologies 
that have the potential to reduce energy consumption are re- 
viewed. 28 refs., 34 figs., 5 tabs. 


28627 (IC—91/53) Towards the molecular bases of poly- 
merase dynamics. Chela Flores, J. international Centre for 
Theoretical Physics, Trieste (Italy). Mar 1991. 45p. Order Number 
DE91642175. Source: OSTI; NTIS (US Sales Only); INIS. 

One aspect of the strong relationship that is known to exist be- 
tween the processes of DNA replication and transcription is 
manifest in the coupling of the rates of movement of the replication 
fork (r;) and RNA polymerase (r;). We address two issues concern- 
ing the largely unexplored area of polymerase dynamics: (i) The 
validity of an approximate kinematic formula linking and m sug- 
gested by experiments in which transcription is initiated in some 
prokaryotes with the antibiotic streptolydigin, and (ii) What are the 
molecular bases of the kinematic formula? An analysis of the avail- 
able data suggests possible molecular bases for polymerase 
dynamics. In particular, we are led to a hypothesis: In active chro- 
matin r, may depend on the length (\;) of the transcript of the 
primary messenger RNA (pre-mRNA). This new effect is subject to 
experimental verification. We discuss possible experiments that 
may be performed in order to test this prediction. (author). Refs, 6 
tabs. 
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28628 (INIS-BR-2460: Study on the pathophysiology of 
Haemonchus contortus (Rudolf. 1803) infection in calves with 
the use of radioisotopes. Gennar:. S.M (Sao Paulo Univ.. SP 
(Brazil). Inst. de Ciencias Biomedicas): Bressan. M.C.R.: Rogero 
J.R.: Mac Lean. J.: Duncan. J.L. Instituto de Pesquisas Energeti- 
cas e€ Nucleares (IPEN). Sao Paulo. SP (Brazil:. 1989 1p (in 
Portuguese). (CONF-8909435-: 6. Brazilian seminar of veterinary 
parasitology. Bage (Brazil).- 25-22 Sep 1989). Order Number 
DE91638733. Source: OSTI: NTIS (US Sales Only): INIS 
Published in summary form only. CALVES/helminths: ALBU- 
MINS: BLOOD: CALVES: HELMINTHS: CHROMIUM § 51 
ERYTHROCYTES: IODINE 125: IRON 592: TRANSFERRIN 


28629 (INIS-BR-2592) Evaluation of the blood compatibil- 
ity of PTFE grafted films with DMAA using gamma radiation. 
Queiroz. A.A.A.. Higa, O.Z. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN). Sao Paulo. SP (Brazil), 1990 7p. (In Por- 
tuguese). (CONF-9010386-: 12. Brazilian Congress of Biomedical 
Engineering. Ribeirao Preto (Brazil). 7-11 Oct 1990). Order Num- 
ber DE91638753. Source: OSTI: NTIS (US Sales Only): INIS 

The new method developed for Imai and Nose was to make use 
for evaluation of the blood compatibility of poly(tetrafluoroethylene) 
(PTFE) grafted films with N,N-dimethylacrylamide (DMAA). The 
amount of thrombus formed was measured gravimetrically at an 
appropriate interval of time after calcium chloride was added to 
ACD blood in contact with a test material. It follows that the 
method of modified the surtace polymeric of the PTFE tor grafting 
of the hydrophilic monomer DMAA increased its blood compatibil- 
ity. (author) 


28630 (INIS-BR-2609. pp. 51-78) NMR in vivo-glucose 
metabolism in trypanosomatidis. Frydman, B. (Buenos Aires 
Univ. (Argentina). Facultad de Farmacia y Bioquimica). Grupo de 
Usuarios de Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ 
(Brazil). 1989. 204p. (CONF-8905382-: Meeting of nuclear mag- 
netic resonance users, Angra dos Reis (Brazil), 9 May 1989). In 
Proceedings of the 2. Meeting of Nuclear Magnetic Resonance 
Users. Order Number DE91636307. Source: OSTI; NTIS (US 
Sales Only): INIS. 

The non-invasive technique of sup(13)C-NMR was applied to 
study glucose metabolism in vivo in the insect parasite Crithidia 
fasciculata and the human parasite Trypanosoma cruzi. (M.C.K.). 


28631 (INIS-BR-2645, pp. 56-57) Microbiological control of 
radioisotopes. Aleixo, L.C.M. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in Portuguese). In 
Annual Technicai Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986. Order Number DE91640398. Source: 
OSTI: NTIS (US Sales Only): INIS. 

Published in summary form only. IODINE 123/isotope production; 
IODINE 123/radiosterilization; RADIOSTERILIZATION; RADIOBI- 
OLOGY 


28632 (INIS-BR-2657) Biodistribution and __biologi- 
cal characteristics of p-[(bis-carboxymethyl) aminomethyi 
carboxyamino] hippuric acid (Pahida) labelled with technetium- 
99m. Establishment of pharmacokinetics parameters through 
compartmental model. Araujo, E.B. de. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 80p. 
(In Portuguese). Order Number DE91640263. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Biologic distribution of p- [(bis-carboxymethylaminomethyl car- 
boxyamino)] hippuric acid (PAHIDA) labeled with sup(99m)Tc in 
Wistar rats, showed a selective renal uptake among the other or- 
gans and tissues. The compound is predominantly eliminated by 
urinary tract, with small enterohepatic percent of excretion Chro- 
matographic analysis of urine showed the product and possible 
metabolites. PAHIDA- sup(99m)Tc blood clearance is relatively 
rapid and a good percent is transported by plasmatic proteins. The 
percent binding to the erythrocytes is significant after one hour, this 
is due probably to hydrolysed technetium. The extrapolation of the 
plasmatic curve denoted the existence of three exponentials, sug- 
gesting a model with three compartments: central or intravascular 
and two peripherics or extravasculars - rapid and slow exchange 
(retention). Exponential’s half life and the transfer constant (k) 
among the compartments were determined. The compound 
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retention was reaffirmed by whole body determination. The decom- 
position of the curve in two exponentials allowed to assess the 
component's half-life. The compartmental model proposed in 
agreement with the experimental results. showed the complex re- 
tention that may be related the binding with the blood components 
the possibility of renal metabolization or a structural impediment in 
the interaction with the tubular cells receptors. (author) 


28633 (INIS-mf-12758. pp. 474-478) Consumer studies ac- 
ceptability on irradiated food. Lescano. G. (Comision Nacional 
de Energia Atomica. Buenos Aires (Argentina). Gerencia de Ra- 
dioisotopos y Radiaciones}. Asociacion Argentina de Tecnologia 
Nuclear. Buenos Aires (Argentina). 1987. 735p. (In Spanish). 
(CONF-8711355-. 15. scientific meeting and 4th Latin American 
meeting and 1st sessions on nuclear power plants, San Carlos de 
Bariloche (Argentina). 2-6 Nov 1987). In Proceedings of the 15 
Scientific meeting and 4. Latin American meeting and 1. Sessions 
on nuclear power plants in San Carlos de Bariloche. Argentina. 2-6 
November 1987. Order Number DE91003052. Source: OSTI: 
NTIS (US Sales Only): INIS 

A questionary to 119 professionals connected with the food field 
was performed in order to know their attitude. doubts and concern- 
ings about food irradiation considering that a favourable opinion 
would produce trust to the consumer market. The first part of the 
questionary showed the following results: 13% had never heard 
about food irradiation (Fl). 72% were few familiarized with it. and 
14% knew the subject: 42% would accept Fl. 37% probably would 
accept it. 19% could not make up their minds and 2% would not 
accept it: 45% would eat irradiated food (IF), 45% probably would 
eat ft, 8% probably would not eat it and 2% would not eat it; 44% 
would serve IF in their home, 45% would probably do so, 8% 
would probably not do it, and 3% would not do it. The second part 
showed that 67% of people thought that ionizing radiation (IR) im- 
proved the sanitary quality of food, 3% did not think so, and 29% 
did not know; 63% thought that IR is preferible to chemical preser- 
vatives, 4% did not think so and 33% did not know; 11% thought 
that the food treated with IR becomes radioactive, 60% did not 
think so, and 29% did not know: 42% thought that Fl is whole- 
some, 8% did not think so, and 50% did not know: 8% consider 
that the majority of the persons would eat IF, 40% did not think so 
and 52% did not know; 82% consider necessary that IF have an 
identificatory label, 10% did not think so, and 8% did not know; 
95% consider necessary more diffusion of this method before its 
commercialization, 2% did not think so and 3% did not know, and 
81% want more information, 18% would want it and 1% do not 
want it. These results are considered to be a good sign of future 
consumption acceptability of food irradiation. (Author). 


28634 (INIS-mf-12899) Mutation Breeding Newsletter. No. 
37. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Jan 1991 47p. Order Number 
DE91641211. Source: OSTI; NTIS (US Sales Only): INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This newsletter contains a brief account of FAO/IAEA meetings 
held in 1990 on plant breeding involving the use of induced muta- 
tions. It also features a list of commercially available plant cultivars 
produced by such techniques. Refs and tabs. 


28635 (INIS-mf-12941) Compatibility of polymeric materi- 
als with the radiosterilization of disposable medical products. 
Gonzalez, M.E. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Gerencia de Aplicaciones). Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Gerencia de Radioiso- 
topos y Radiaciones. 1990 7p. (In Spanish). (CONF-9010363-: 18. 
annual meeting of the Argentine Association of Nuclear Technology 
(AANT), Buenos Aires (Argentina), 22-26 Oct 1990). Order Number 
DE91642176. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

The semiindustrial plant of irradiation located at the Atomic Cen- 
ter of Ezeiza entered into operation 20 years ago. This plant has a 
nominal activity of 3.7 x 10'® Bq (10° Ci) and is presently operat- 
ing with 1.78 x 10'© Bq (4.8 x 10° Ci). The facility allows working 
in pilot plant scale for the study of industrial applications and also 
performs commercial services, the most important of which consid- 
ering its volume, economic significance and social function is the 





radiosterilization of disposable medical products. Approximately 
29,000 m® have been processed in this period. most of the materi- 
als being polymers, as component parts of the products as well as 
packaging. To validate the process of radiosterilization the materi- 
als compatibility with ionizing radiation must be known. In the 
department that operates the irradiation plant, the polymer labora- 
tory is involved in the development of industrial applications and 
also in the subject of compatibility of polymers with radiosteriliza- 
tion. The laboratory gives advice on request about selection of 
materials as well as relevant information for the evaluation of radia- 
tion resistance and stability. including exposition doses for the 
samples and mechanical, physical or chemical tests according to 
the kind of product. In many occasions this laboratory has had to 
undertake these tests because local manufacturers of medical 
products not always have adequate facilities for quality control. 
Among mechanical tests the area under the stress-strain curve as 
a measure of the strain the material can undergo without fracture 
is perhaps the best for the evaluation of degradation. Among phys- 
ical properties it is important to evaluate discoloration, usual in 
plastics irradiation. and concerning chemical tests the detection of 
migration of components from the polymer proves important in 
some cases. (Abstract Truncated) 


28636 (INIS-mf-12952) Chickpea improvement programme. 
Khan, S.H.; Javed, M.A. Nuclear Inst. for Food and Agriculture, Pe- 
shawar (Pakistan). Jun 1990. 16p. Order Number DE91642153. 
Source: OST; NTIS (US Sales Only); INIS. 

NIFA annual report 1989-90. 

Chickpea is an important crop grown in winter in Pakistan. Cre- 
ation of genetic variability and performance of chickpea mutants in 
micro yield trials at Nuclear Institute of food and Agriculture (NIFA) 
Fasilabad, Pakistan are discussed. The mutant line gave signifi- 
cantly highest number of pods, grains per plant, harvest index and 
yield. The result revealed significant difference among different va- 
rieties for the character studies of chickpea and testing of mutants 
against gram blight in disease screening nurseries have been dis- 
cussed. (A.B.). 


28637 (INIS-mf-12953) Oilseed brassica improvement: 
through induced mutations. Shah, S.A.; Ali, |.; Rehman, K. Nu- 
clear Inst. for Food and Agriculture, Peshawar (Pakistan). Jun 
1990. 6p. Order Number DE91642154. Source: OSTI; NTIS (US 
Sales Only); INIS. 

NIFA annual report 1989-90. 

The oilseed brassica improvement programme is discussed in 
this report. Some observations on different plant mutants were 
made throughout the growth period and results revealed that most 
of the selected mutants of both the varieties expressed better per- 
formance than the parent by showing superior plant traits. A new 
species named brassica carinata has tremendous untapped poten- 
tial as an oilseed crop. Efforts for creating maximum variability in 
rapeseed mustard varieties by means other than gamma radiation 
continued. (A.B.). 


28638 (INIS-mf—12954) Integrated control of Rapeseed 
pests. Khattak, S.U.; Hamed, M. Nuclear Inst. for Food and Agri- 
culture, Peshawar (Pakistan). Jun 1990. 12p. Order Number 
DE91642161. Source: OSTI: NTIS (US Sales Only); INIS. 

NIFA annual report 1989-90. 

Rapeseed crop is attacked by different insects amongst which 
cabbage butterfly in Pakistan. Integrated control was conducted 
and results are mentioned in this report. The mortality in the re- 
maining insecticides varied from 55-83% which was significantly 
higher than control. The higher dosages of gamma radiation ranged 
between 60-225 krad and results revealed that the mortality re- 
sponse increased with the post-irradiation time. Mortality was also 
significantly higher at 80-120 krad as compared to control. These 
results concluded that mortality was dose dependent. (A.B.). 


28639 (INIS-mf-12955) Radiation preservation of dry fruits 
and nuts. Jan, M.; Sattar, A.; Ahmad, W.A.; Khan, |. Nuclear Inst. 
for Food and Agriculture, Peshawar (Pakistan). Jun 1990. 11p. Or- 
der Number DE91642163. Source: OSTI; NTIS (US Sales Only); 
INIS. 

NIFA annual report 1989-90. 
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Present studies were conducted to investigate insect infestation 
and oxidative changes of packaging materials. Dry fruits and nuts 
such as apricots. dates raisins, almonds, pinenuts and wainuts 
were used for these experiments. Insect infestation and other 
physico-chemical parameters were used for quality evaluation of 
the stored dry fruits and nuts. The effect of irradiation and 
polyethylene (PE) thickness on the over all acceptance of dry fruits 
on their color, texture, taste and flavor were evaluated. Radiation 
treatment and low temperature independently inhibited insect infes- 
tation during storage. (A.B.). 


28640 (INIS-mf-12956) Radiation decontamination of 
spices. Jan, M.; Sattar, A.; Ahmad, W.A.; Khan, |. Nuclear Inst. for 
Food and Agriculture, Peshawar (Pakistan). Jun 1990. 9p. Order 
Number DE91642164. Source: OSTI; NTIS (US Sales Only); INIS. 

NIFA annual report 1989-90. 

In this report radiation decontamination was initiated to investi- 
gate the red pepper, which is widely consumed in all parts of 
Pakistan. The samples were collected from local market and pre- 
pared for gamma radiation at dose level of 0, 2.5, 5.0, 7.5, and 
10.0 kGy. The measurement of total fungal count was carried out 
immediately after irradiation and the at two months storage interval. 
It was reported that radiation dose 10.0 kGy is suitable for com- 
plete decontamination of red pepper. (A.B.). 


28641 (INIS-SU—260, pp. 1178-1179) Genetic activity of var- 
ious +-radiation doses in induction of maize mutations stable 
to smut. Brazitskij, A.V. (Kishinevskij Sel’skokhozyajstvennyj Inst., 
Kishinev (USSR)); Blyandur, O.V. AN SSSR, Moscow (USSR). 
1989. 213p. (in Russian). (CONF-890825$S-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 1. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PLANT BREEDING/biological radiation effects; 
PLANT BREEDING/piant diseases; DOSE-RESPONSE RELA- 
TIONSHIPS; GAMMA RADIATION; LOW DOSE IRRADIATION; 
MAIZE; MUTATIONS 


28642 (INIS-SU—260, pp. 1184-1185) Frequency and spectra 
of photoperiodical mutations in new tetraploidy cotton forms. 
Dzhanikulov, F. (AN Uzbekskoj SSR, Tashkent (USSR). Inst. 
Ehksperimental'noj Biologii Rastenij); Dadadzhanov, D.R.; Kam- 
barov, Kh.R. AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union — radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. COTTON PLANTS/mutagenesis; COTTON PLANTS/ 
plant breeding; BIOLOGICAL RADIATION EFFECTS; MUTA- 
GENESIS; DOSE-RESPONSE RELATIONSHIPS: GENOTYPE; 
MUTATION FREQUENCY; PHOSPHORUS 32; PLANT GROWTH; 
POLYPLOIDY; SEEDS 


28643 (INIS-SU-260, pp. 1194) Anatomical characteristic of 
stem leave structure and leave epideemis in maize radiomu- 
tants. Kajsyn, F.Ya. (Kishinevskij Sel’skokhozyajstvennyj Inst., 
Kishinev (USSR)). AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIATION INDUCED MUTANTS/piant breeding; 
BIOLOGICAL RADIATION EFFECTS; DOSE-RESPONSE RELA- 
TIONSHIPS; GAMMA RADIATION; LEAVES; MAIZE; PLANT 
STEMS; PLANT TISSUES 


28644 (INIS-SU-260, pp. 1198-1199) Decrease of cesium 
radioisotopes in meat in the process of salting. Krivtsov, |.L.; 
Doigij, N.L.; Fedin, F.A.; Kurinnyj, V.D.; Polyakov, V.D.; Pono- 
marenko, N.L. AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-—: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. CESIUM ISOTOPES/food chains: CESIUM ISO- 
TOPES/meat; CHERNOBYLSK-4 REACTOR/reactor accidents 
FOOD CHAINS/radioactivity; BRINES: MEAT: RADIOACTIVITY 
PH VALUE: SOLUTIONS: TEMPERATURE DEPENDENCE: TIME 
DEPENDENCE 


28645 (INIS-SU-260, pp. 1175-1176) Agricultural radiobiol- 
ogy and probplems in selection and genetics of maize. 
Blyandur, O.V. (Kishinevskij Sel’skokhozyajstvenny; Inst., Kishinev 
(USSR)). AN SSSR. Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference. Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117 
Source: OSTI; NTIS (US Sales Only): INIS 

Short note. MAIZE/plant breeding: DOSE-RESPONSE RELA- 
TIONSHIPS: GENETIC RADIATION EFFECTS: IONIZING 
RADIATIONS: MAIZE: PRODUCTIVITY; RADIATION INDUCED 
MUTANTS 


28646 (INIS-SU-260. pp. 1217-1219) Role of disulfide 
bridges of nonhistone proteins in chromosomal DNA and in 
the mechanism of radiation injury. Strazhevskaya. N.B. (AN 
SSSR. Pushchino-na-Oke (USSR). Inst. Biologicheskoj Fiziki): 
Struchkov, V.A. AN SSSR, Moscow (USSR). 1989. 213p. (In Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5:  Summanes of reports. Order Number 
DE91003117. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. PROTEINS/biological radiation effects: PROTEINS 
nuclear matrix: BIOCHEMISTRY: DNA: GAMMA RADIATION: IN 
VITRO; LIVER; MOLECULAR STRUCTURE; PROTEINS: RATS; 
STRAND BREAKS; THYMUS 
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Refer also to citation(s) 27627 


28647 (ETDE/JP-mf—1513317. pp. 165-167) Research and 
development of the gene recombination DNA utilization tech- 
nology. New Energy Development Organization, Tokyo (Japan) 
Oct 1990. 281p. (In Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The paper studies a gene recombination DNA utilization technol- 
ogy to produce new microorganisms having a production function 
of high efficient substances, aiming at petroleum substitution, re- 
source conservation and energy conservation. Incubating various 
oxidation reactivity strains and studying oxidation conditions, hy- 
droxy progesterone are produced. Furthermore, by improving an 
enzyme function by gene-mutating, the existing activity can be 
doubled. Improving genes relating to transcription and regulation of 
protease production genes of bacillus subtilis and creating a low 
protein degradable host, hirudine is secreted and produced at a 
high efficiency. To produce yeast strains which secrete and pro- 
duce amylase efficiently, improvement is made on promoters 
transcribing to MRNA and secretion signals, and those highly acti- 
vated are obtained. Moreover. an analysis is made of host mutants 
which secrete and produce amylase efficiently. Using yeast with a 
SUC2 promoter, secretion of a amylase succeeds on a high level 
of 230mqg/. 


28648 (ETDE/JP-mf-1513317, pp. 168-172) Research and 
development of an application technology of functional protein 
aggregate. New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (In Japanese). In 71989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

A study is made on the artificial reconstructing technology of 
functional protein aggregate which mekes possible self-controllable 
chemical reactions and selective multistage reactions, etc. Using 
chromatophore (endoplasmic reticula of photosynthetic bacteria), 
electrodeposited multilayer coatings are adjusted. incubating 
cyanobacteria, their chloroplasts are studied. To elucidate the 
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molecular structure recognition system in the micro membrane 
field. is conducted the clonin of receptor genes of glycine and v- 
aminobutyric acid. and biomolecules aretrially observed by a 
scanning electron microscope. The study is also made on other 
molecular structure recognition systems. Optimum conditions are 
found. extracting glucose transferase with a rat brain as a sample 
and studying a measuring method of the enzyme activity. To eluci- 
date the complex redox system, the analsis system is constructed 
which can analyze the amount quantitatively and the concerned 
factor function in adjusting precursor protein and integrating it into 
the membrane by the genetic engineering method 


5601 Radiation Effects 


Refer also to citation(s) 26060, 26107. 26115, 26118, 26119, 
26120, 26121. 26122, 26124, 26134, 26141, 26143. 26144, 26917, 
27004. 27007, 27014, 27015, 27017, 27018. 27019, 27020. 27026, 
27028. 28462, 28502, 28503, 28527. 28528, 28540, 28606. 28615, 
28617. 28641, 28642, 28643, 28836, 28838. 29163 


28649 (BNL-46391) Pyrimidine dimer formation by UVA ra- 
diation: Implications for photoreactivation. Sutherland, B.M. 
(Brookhaven National Lab., Upton, NY (United States)):; Hacham. 
H.: Sutherland, J.C.: Gange, R.W. Brookhaven National Lab., Up- 
ton. NY (United States). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9106254—1: 2. international conference on the biological ef- 
fects of UVA radiation. San Antonio, TX (United States), 27-28 Jun 
1991). Order Number DE91015837. Source: OSTI; NTIS; GPO 
Dep 

The duality of biological and biochemical effects mediated by 
UVA radiation complicates evaluation of its biological role. On the 
one hand. UVA can drive photoreactivation and prevent inactivation 
of a UV-irradiated organism; on the other hand, UVA clearly kills 
cells. We have investigated the ability of UVA to induce pyrimidine 
dimers in human skin in situ. Results of these studies indicate that 
UVA induces easily quantifiable levels of pyrimidine dimers in the 
DNA of human skin exposed in situ; and significant levels of 
dimers are induced in skin exposed to biologically relevant UVA 
doses [0-1 minimal erythemal dose (MED)]. Also, UVA doses ap- 
propriate for photorepair may induce sufficient dimer frequencies to 
mask photoreactivation in biological systems, including human skin. 
Therefore, careful design of photoreactivation experiments is essen- 
tial. The UV lamp used must not reverse or convert photodamage, 
nor induce additional lesions in the DNA. 29 refs., 4 figs., 2 tabs. 


28650 (CONF-910137-) Implementation of current NCRP 
and ICRP guidance and revised 10 CFR Part 20: Proceedings. 
Jorgensen. D.B.; Seagondollar, L.W.; Watson, J.E. Jr. (eds.). 
Health Physics Society, NC (United States). North Carolina Chap- 
ter. [1991]. 257p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Grant NRC-04-359. From 24. 
midyear topical meeting of the Health Physics Society: Raleigh, NC 
(United States); 20-25 Jan 1991. Order Number DE91016184. 
Source: OSTI; NTIS: INIS. 

The 24th Annual Midyear Topical Meeting of the Health Physics 
Society, “implementation of Current NCRP and ICRP Guidance 
and Revised 10 CFR Part 20” was held in North Carolina on Jan- 
uary 22—January 24, 1991. The meeting featured symposia on the 
Basis for Change and Regulatory Implementation, Benefits and 
Problems in Implementation at Various Types of Facilities, Health 
Physics Monitoring Requirements and Record Keeping, Exposure 
Management. ALARA, and Dose Limit for Embryo/Fetus — Impact 
on Employer and Employee. Individual papers are referenced sep- 
arately. 


28651 (DOE/ER/60521-3) Biological effects of DNA repair, 
including mutagenesis: Final report, June 1, 1987-December 
31, 1990. Hutchinson, F. Yale Univ., New Haven, CT (United 
States). Dept. of Molecular Biophysics and Biochemistry. Feb 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-87ER60521. Order Number DE91015054. 
Source: OSTI; NTIS; GPO Dep. 





The research pertormed under this grant was a study of gross 
rearrangements induced by ionizing radiation in the DNA of Es- 
cherichia coli and Chinese hamster ovary (CHO) cells. In E. coli 
lysogens were constructed with lambda prophage containing lacZ 
and tet genes surrounded by 100 kilobases of nonessential DNA 
Mutations induced by gamma rays were more than 10% large 
deletions between 0.5 and 70 kilobases in size. all centered on a 
ColE! origin of DNA replication also located on the prophage. This 
origin is needed for radiation induced deletions. Many deletions in- 
duced in mammalian cells by ionizing radiation may be centered 
on the many origins of replication that are not essential for cell via- 
bility PL61 was constructed with adjacent gpt and neo genes to 
facilitate study of radiation-induced deletions. Although this cell line 
was very useful for the study of point mutations induced by various 
agents in gpt. it was not useful for studies of deletions or insertions 
because of rearrangements that occured during the process of res- 
cuing the DNA from the genome. 12 refs. 


28652 (EUR-12682, pp. 129-143) Epidemiological studies 
of exposed populations. Doll, R. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-8912151-: 
Standing Conference on Health and Safety in the Nuclear Age, 
Brussels (Belgium), 5-6 Dec 1989). In Proceedings of standing 
conference on health and safety in the nuclear age. 295p. Order 
Number DE91513435. Source: OSTI; NTIS (US Sales Only). 

The eftect of small doses of low LET radiation delivered at a 
slow dose rate is estimated by extrapolating from the mortality ex- 
perience of the survivors of the atomic bomb explosions in Japan, 
augmented by observations on patients exposed to radiotherapy 
and medical radiography and reduced by about two-thirds to allow 
for the ability of cells to repair damage to DNA. Current estimates 
assume that the risk of leukaemia peaks about 5 years after irradi- 
ation and practically disappears after 30 years, but that the relative 
risk of death from other fatal cancers reaches a maximum after 15 
years and then remains constant. On these assumptions it is esti- 
mated that 1 mGy whole body irradiation will cause a life-time risk 
of death from leukaemia of 0.8 x 10-5 and from other fatal can- 
cers of 4.2 x 10-5. Similar doses to the fetus probably cause a 
higher risk of leukaemia. Estimates of the effect of high LET radia- 
tion can be derived from observation of the mortality of miners 
exposed to high concentrations of radon and from patients given 
radium or thorium. These lead to the conclusion that doses of 100 
mSv to bronchi, bones, liver, and marrow cause life-time risks of 
death from cancer in these organs of, respectively, 50, 15, 15, and 
5 x 10-5. Reasons for thinking that these estimates may need to 
be revised by factors of 2 or 3 in either direction are discussed. 


28653 


(EUR-13200) Radiation protection research and 
training programme review radiation protection programme 
1960-89 synopsis of results 1985-89. Commission of the Euro- 


pean Communities, Luxembourg (Luxembourg). 
Source: OSTI; NTIS (US Sales Only). 

This document aims to trace the evolution of the CEC radiation 
protection programme over its 30 years of existence. During this 
time, research carried out in the framework of the Community 
programme has made major contributions to the scientific under- 
standing of the action of ionizing radiation and the protection of 
man and his environment. This information was crucial for develop- 
ing better radiation protection management for existing and new 
technologies and for providing the scientific basis for the regulatory 
activities of the Commission. One important feature of the pro- 
gramme was the success of bringing together scientists from 
different Member States to cooperate in the various fields of 
radiation protection and to integrate different areas of radiation pro- 
tection research into a coherent approach. The structures thus 
developed within the programme have enabled research in radia- 
tion protection to be conducted in a cost-effective manner on behalf 
of the Member States. This document aims also to give a synopsis 
of the most important results of the 1985-89 radiation protection 
programme. This period was characterized by two challenges, the 
integration of two Member States into Community research and the 
impact of the Chernobyl! accident. The programme has, in spite of 
reduced funding, continued to provide a high degree of expertise 


1990. 245p. 
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for the Community in the context of the needs in radiation protec- 
tion. This has been explicity acknowledged in the evaluation of the 
1980-89 programmes carried out by an independent pane! 


28654 (HW-19816-DEL.) Health Instrument Divisions re- 
search and development programs for the Advisory 
Committee on Biology and Medicine, January 12 and 13, 1951. 
Hanford Works. Richland. WA (United States). 2 Jan 1951. 72p 
Sponsored by USDOE. Washington. DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016006. Source 
OSTI: NTIS (US Sales Only): GPO Dep 

This document was prepared for the second visit of the US AEC 
Advisory Committee on Biology and Medicine to the Health Instru- 
ment Division of the Hanford Works on January 12 and 13. 1951. It 
provides a summary of research and development programs in 
progress, and a description of laboratory facilities and personnel 
Programs included are: Biology Division Projects — Analysis 
Group, Aquatic Biology Group. Biochemistry Group, Botany Group. 
Physiology Group. and the Zoology Group: Developments Division 
Projects — Control Functions Section, Bio-Assay Group, Control 
Laboratory Group. Site Survey Group. Synoptic Meteorology 
Group; Environmental Hazards Section. Experimental Meteorology 
Group, Geology Group, Methods Laboratory Group, Soil Science 
Group, Industrial Hygiene Group: Radiological Physics Section, 
Calibrations, Instrument Development Group, and the Physics 
Group. 111 refs., 4 figs., 3 tabs. 


28655 (INFO—-0276) Adequacy of relative and absolute risk 
models for litetime risk estimate of radiation-induced cancer. 
McBride, M.: Coldman, A.J. Atomic Energy Control Board, Ottawa, 
ON (Canada). Mar 1988. 88p. Order Number DE91642136. 
Source: OSTI; NTIS (US Sales Only): INIS. 

This report examines the applicability of the relative (multiplica- 
tive) and absolute (additive) models in predicting lifetime risk of 
radiation-induced cancer. A review of the epidemiologic literature, 
and a discussion of the mathematical models of carcinogenesis 
and their relationship to these models of lifetime risk, are included. 
Based on the available data, the relative risk model tor the estima- 
tion of lifetime risk is preferred for non-sex-specific epithelial 
tumours. However, because of lack of knowledge concerning other 
determinants of radiation risk and of background incidence rates, 
considerable uncertainty in modelling lifetime risk still exists. There- 
fore, it is essential that follow-up of exposed cohorts be continued 
so that population-based estimates of lifetime risk are available. 


28656 (INFO—0280) The mortality experience of a group of 
Newtoundiand fiuorspar miners exposed to Rn progeny. Morri- 
son, H. (Department of National Health and Welfare, Ottawa, ON 
(Canada)); Semenciw, R.; Mao, Y.; Wigle, D. Atomic Energy Con- 
trol Board. Ottawa, ON (Canada). Feb 1988. 83p. Order Number 
DE91642140. Source: OSTI; NTIS (US Sales Only): INIS. 

A cohort study of the mortality experience (1950-1984) of 1,772 
Newtoundland fluorspar miners occupationally exposed to high lev- 
els of radon daughters has been conducted using two contro! 
groups (surface workers and Newfoundland males). Observed 
numbers of cancers of the lung, salivary gland and buccal cavity/ 
pharynx were significantly elevated among underground miners. A 
highly significant relationship was noted between radon daughter 
exposure and risk of dying of lung cancer; the small numbers of 
salivary gland (n = 2) and buccal cavity/pharynx cancers (n = 6) 
precluded meaningful analysis of dose-response. Also significantly 
elevated among underground miners were deaths from silicosis 
and pneumoconioses. No statistically significant excess was found 
for any cause of death among surface workers. Using external 
controls, attributable and relative risk coefficients for lung cancer 
were estimated as 6.3 per working level month per million person- 
years and 0.89 percent per working level month respectively. 
Attributable risk coefficients were similar to some, but not all re- 
lated mining studies. Relative risk coefficients were highest for 
those first exposed attributable risks to non-smokers. Relative risks 
fell sharply with age at observation whereas attributable risks were 
lowest in the youngest and oldest age groups. Using the risk coeffi- 
cients from the present study, a miner exposed for 30 years at 4 
WLM per year from age 20 has a risk of 7,366 per 100,000 of dy- 
ing of lung cancer by age 70 using the relative risk model and a 
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risk of 6.371 per 100.000 using the attributable risk model. This 
compares to 3.740 per 100.000 for a non-exposed male. 85 refs 


28657 (INFO-0287) Cytogenetic measurements of the rela- 
tive biological ettectiveness of tritium. Chopra. C. (Bio-mutatech 
Inc.. Downsview. ON (Canada)): Heddie. J.A. Atomic Energy Con- 
trol Board. Ottawa. ON (Canada). Oct 1988. 221p. Order Number 


DE91642131. Source’ OSTI: NTIS (US Sales Only): INIS 


Chromosome aberrations in peripheral blood lymphocytes. which , 


are used to estimate radiation dose biologically. were induced by 
tritium 1.14 times as effectively as X-rays (95% confidence limits 
0.8 - 1.5). Chromosome translocations in spermatogonia. which are 
one component of genetic risk. were induced by tritium 1.21 times 
as effectively as X-rays (95% confidence limits: 0.8 -1.9). All ex- 
perimental measurements were made in CBAV/H mice injected with 
tritiated water or exposed to X-rays at a comparable dose rate 


28658 (INFO—0304) Measurement of the thickness of the 
bronchial epithelium. Bowden. D.H. (Manitoba Univ.. Winnipeg, 
MB (Canada)): Baldwin. F. Atomic Energy Control Board. Ottawa, 
ON (Canada). Feb 1989. 75p. Order Number DE91638682. 
Source: OST!I: NTIS (US Sales Only): INIS. 

Cancer of the lung in uranium miners is thought to be related to 
the inhalation of gaseous radon daughters which become attached 
to molecules of water vapour or to dust particles. Since, the depth 
of tissue penetration by alpha particles is short. the thickness of the 
epithelium that lines the bronchial tree may be a critical factor in the 
development of cancers at specific sites in the lung. The present 
study sought to measure the thickness of human bronchial epithe- 
lium: to determine the distribution and depth of the nuclei of basal 
cells in the bronchial epithelium: and to compare these parameters 
in groups of smokers and non-smokers. Twenty-nine surgically re- 
moved specimens of the lung were examined (26 smokers. 3 
non-smokers). The specimens were fixed and prepared for exami- 
nation by light and electron microscopy. Blocks of tissue were 
oriented so that the maximum number of bronchi were cut in cross- 
section: measurements included bronchi of all sizes from bronchial 
generations (1> 9.01 mm) diameter to the smallest bronchioles, 
generations 7 - 16 (0.26 - 2.0 mm). Comparison of measurements 
in smokers and non-smokers show no significant differences, so 
that the 29 cases are considered to represent a homogeneous 
group. With progressive divisions of the bronchi, the epithelium de- 
creases in thickness. Of more importance are the figures relating 
to the distance from the cell surface to the underlying nucleus. 
Here too, with the exception of goblet cells, the measurements are 
significantly smaller in generations 7 - 16 than in generation 1 


28659 (INIS-BR-2466) Gamma irradiation eftects in biologi- 
cal and enzymatic activities of the B. jararaca venom. Cruz, 
M.C.G.; Nascimento, N.; Murata, Y.; Rogero, J.R. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 1p. (In Portuguese). (CONF-9008212-: 5. Annual Meeting of 
the Federation of Experimental Biology Societies, Caxambu 
(Brazil), 24-28 Aug 1990). Order Number DE91638509. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. VENOMS/gamma radiation; 
SNAKES: VENOMS 


28660 (INIS-BR-2467) Chromosomal aberrations induced 
by ionizing radiation in Biomphalaria glabrata (SAY, 1818) em- 
bryos. Okazaki, K.; Kawano, T. Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (In Por- 
tuguese). (CONF-9005364-: 36. Brazilian congress on genetics, 
Caxambu (Brazil), 28 May - 1 jun 1990). Order Number 
DE91638510. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MOLLUSCS/chromosomal 
aberrations; COBALT 60; EMBRYOS; GAMMA RADIATION; IONIZ- 
ING RADIATIONS; MOLLUSCS; SCHISTOSOMIASIS 


28661 (INIS-BR-2613, pp. 28) Morphological and tunctional 
evaluation of the kidneys after the venous medium injection of 
iodine contrast. Waldez, E.L. (Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Hospital Universitario Clementino Fraga Filho); 
Ribeiro, P.L.; Angelica, |.; Figueiredo, M.R.; Dias, C.F.; Brasao, C.; 
Esposito, E. Sociedade Brasileira de Radiologia, Sao Paulo, SP 
(Brazil). 1988. 43p. (in Portuguese). (CONF-8811369-: 19. 


456 ERA Vol. 16, No. 10 


Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Rio de Janeiro (Brazil) 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents trom 
Rio de Janeiro. Order Number DE91638854. Source: OSTI: NTIS 
(US Sales Only): INIS 

Published in summary form only. KIDNEYS/tomography: |O- 
DINE: KIDNEYS: TOMOGRAPHY: URINARY TRACT 


28662 (INIS-GB-350(1991)) Nuclear power and leukaemia: 
A review of the research. Grimston. M. UKAEA Headquarters 
London (United Kingdom). Mar 1991 15p. Order Number 
DE91640245. Source: OSTI: NTIS (US Sales Only): INIS 

This booklet describes the nature of leukaemia, disease inci- 
dence in the UK and the possible causes. Epidemiological studies 
observing rates of leukaemia near nuclear power stations in the 
UK and other parts of the world are discussed. Possible causes of 
leukaemia excesses near nuclear establishments include radioac- 
tive discharges into the environment. paternal radiation exposure 
and viral causes. (UK). 


28663 (INIS-mf-12891) Programme and abstracts of contri- 
butions presented at the national radiobiology conterence. 
Slovenska Lekarska Spolocnost. Bratislava (Czechoslovakia). 
Spolocnost Nukiearnej Mediciny a Radiacnej Hygieny: Univerzita 
P.J. Safarika. Kosice (Czechoslovakia). Katedra Vseobecnej Biolo- 
gie; Ceskoslovenska Vedeckotechnicka Spolocnost. Kosice 
(Czechoslovakia). Dom Techniky. Nov 1990 79p. (In Slovak. 
Czech). (CONF-9011228-: National radiobiology conterence. 
Tatranska Lomnica (Czechoslovakia), 20-23 Nov 1990). Order 
Number DE91641203. Source: OSTI: NTIS (US Sales Only): INIS. 

The publication contains 63 abstracts of contributions and 
posters, all of which fall within the INIS scope: they deal with radia- 
tion damage at the level of animal cells, pathology of radiation 
injuries and biochemical changes following irradiation, radiation 
protection. radiation-induced changes of blood formation, and clini- 
cal radiobiology and oncology. Attention is paid to somatic and 
genetic damage and to metabolic changes. (M.D.). 


28664 (INIS-mf-14000) Hepatic changes caused by expo- 
sure to telecobalt rays as detected by scintigraphy and 
computed tomography. Lueth, |. Bochum Univ. (Germany). Medi- 
zinische Fakultaet. 13 Oct 1987 102p. (In German). Order Number 
DE91515781. Source: OSTI; NTIS (US Sales Only); INIS. 

Hepatic scintiscans obtained in a cohort of 111 patients sub- 
jected to partial irradiation of the liver using telecobalt showed low 
density spots for 53 of those individuals. Comparative assessments 
in a control group proved the liver's accumulation behaviour to be 
totally unrelated to factors like age, sex and dose administered. 
The liver is only to a very limited extent capable of recovering from 
radiation damage that is severe enough to be detected by scintig- 
raphy or computed tomography. In the group examined here, 
spontaneous recovery was seen in no more than 7.5% of cases. 
Long-term plotting of the hepatic radioactivity levels seen in scinti- 
grammes showed these to be reduced for periods of up to nine 
years. Such pathological changes were already observed at 
radiation levels as low as 12 Gy, even though a definite dose- 
dependency of defective accumulation, as shown by scintigraphy or 
computed tomography, could not be established. Particular mention 
should here be made of the fact that the losses of activity seen in 
hepatic scintiscans were not necessarily confirmed by pathological 
findings revealed at the same time on the basis of computed to- 
mography. Liver function tests in the serum permitted no links to 
be established between the occurrence of low density spots in the 
scintiscans or tomograms and typical enzyme patterns that may be 
interpreted as being suggestive of radiation injury. (orig.). 


28665 (INIS-SU-257, pp. 452) Methods to study human 
hair radioactivity. Zhuk, L.|. (AN Uzbekskoj SSR, Tashkent 
(USSR). Inst. Yadernoj Fiziki); Belyaev, A.D.; Kist, A.A.; Pikul, V.P.; 
Radyuk, R.I. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 





Short note. HAIR/radioactivity; HAIR/radionuclide kinetics: 
GAMMA SPECTROSCOPY: HAIR: RADIOACTIVITY: MULTI- 
ELEMENT ANALYSIS; NEUTRON ACTIVATION ANALYSIS; 
SAMPLE PREPARATION; SENSITIVITY: SPATIAL DISTRIBUTION 


28666 (INIS-SU-260, pp. 1063-1064) Radioresistance of 
natural protective factors of blood serum of Astrakhan sheep. 
Bulkhanov, R.U. AN SSSR, Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5: Summanes of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD SERUM/infectivity; BLOOD SERUM/ 
radiosensitivity; BIOLOGICAL RADIATION EFFECTS; INFECTIV- 
ITY; RADIOSENSITIVITY; DOSE RATES; GAMMA RADIATION; IN 
VITRO: LETHAL RADIATION DOSE; SHEEP; SUBLETHAL IRRA- 
DIATION 


28667 (INIS-SU-260, pp. 1097-1098) Effect of low intensive 
laser radiation of various wave lengths on bone marrow pre- 
decessor of immunocompetent cells. Semenkov,  V.-F. 
(Moskovskij Meditsinskij Stomatologicheskij Inst., Moscow (USSR)); 
Tupikin, G.V.; Belyakov, V.K.; Lavrov, V.F. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BONE MARROW CELLS/laser radiation; CFU/laser 
radiation; CFU; EARLY RADIATION EFFECTS; FREQUENCY DE- 
PENDENCE; HELIUM-NEON LASERS; IN VITRO; MICE 


28668 (INIS-SU-260, pp. 1099) DNA repair modification in 
+-irradiated man cells with the help of viruses and interferon. 
Sinel’shchikova, T.A. (AN SSSR, Moscow (USSR). Inst. Obshchej 
Genetiki); Gubitskaya, E.G. AN SSSR, Moscow (USSR). 1989. 
213p. (In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. Al/-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DNA REPAIR/interferon; DNA REPAIR/viruses: BIO- 
LOGICAL RADIATION EFFECTS; DNA; INTERFERON; VIRUSES; 
GAMMA RADIATION; RESPONSE MODIFYING FACTORS; 
STRAND BREAKS 


28669 (INIS-SU-260, pp. 1027-1028) Change in glutamic 
acid metabolism under x- and laser radiation. Zyryanova, T.N. 
(Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR)); 
Lavrova, V.M.; Kanapatskaya, |.A.: Pushkarchuk, A.A. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259—: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. Alil-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AMINOTRANSFERASES/enzyme activity; BRAIN/ 
biological radiation effects; OXIDOREDUCTASES/enzyme activ- 
ity; AMINOTRANSFERASES; BRAIN; OXIDOREDUCTASES; 
GLUTAMIC ACID; LASER RADIATION; RATS; RESPONSE MODI- 
FYING FACTORS; TIME DEPENDENCE; X RADIATION 


28670 (INIS-SU-260, pp. 1028-1029) General regularities of 
changes in nucleic acid metabolism under various types of 
prolonged radiation effects. Kisel’gof, E.|. (institut Biofiziki, 
Moscow (USSR)); Shorokhova, V.B.; Mushkacheva, G.S.; Elkina, 
N.I. AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NUCLEIC ACIDS/external irradiation; NUCLEIC 
ACIDS/internal irradiation; NUCLEIC ACIDS/metabolism; BIOLOGI- 
CAL RADIATION EFFECTS; BIOSYNTHESIS; CESIUM 137; 
CHRONIC IRRADIATION; LET; METABOLISM; PLUTONIUM 239; 
RADIATION DOSES; RADIONUCLIDE KINETICS; TEMPORAL 
DOSE DISTRIBUTIONS; TRITIUM OXIDES 
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28671 (INIS-SU-260, pp. 1029-1030) Realization of prooxi- 
dant activity of hypoxanthine-xanthinoxidase in cytolysis 
reaction of cortical thymocytes under irradiation. Kozhemyakin, 
L.A.; Shelepina, E.P.; Antonov, V.G. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobic- 
logical conference, Moscow (USSR). 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. OXIDOREDUCTASES/chemical radiation effects; 
THYMOCYTES/biological radiation effects; DOSE-RESPONSE 
RELATIONSHIPS; ENZYME ACTIVITY; OXIDOREDUCTASES; 
RADIATION DOSES; RADIATION SYNDROME; RATS; THYMO- 
CYTES; X RADIATION; XANTHINES 


28672 (INIS-SU-260, pp. 1030-1031) Pyridoxal-dependent 
modification of branched amino acid metabolism and its eftect 
on carbon product metabolism level in irradiated rats. 
Kuznetsov, G.P. (L’vovskij Gosudarstvennyj Univ., Lvov (Ukrainian 
SSR)); Telegus, Ya.V.; Tesler, O.V.; Dovzhina, |.E.; Petruk. V.M.; 
Kuz'minskij, G.S. AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. Ail/-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMINO ACIDS/biological radiation effects; BLOOD 
PLASMA; CARBOHYDRATES; CATABOLISM; IONIZING RADIA- 
TIONS; METABOLITES; RATS 


28673 (INIS-SU-260, pp. 1031-1032) Interaction of univer- 
sal regulation systems of cellular metabolism under the effect 
of ionizing radiation. Kucherenko, N.E. (Kievskij Gosudarstvenny} 
Univ., Kiev (Ukrainian SSR)); Babenyuk, Yu.D.; Vasil’ev, A.N.; 
Vinogradova, R.P.; Vojtsitskij, V.M.; Tsudzevich, B.A. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conterence, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CELL MEMBRANES/early radiation effects; 
NUCLEOTIDES/early radiation effects; ENZYME ACTIVITY; 
METABOLISM; NERVE TISSUE; NUCLEOTIDES; RATS; THYMO- 
CYTES; WHOLE-BODY IRRADIATION; X RADIATION 


28674 (INIS-SU-—260, pp. 1032-1034) Metabolism of adenyl, 
guanyl, uridyl, cytidy! nucleotides in various tissues of the ir- 
radiated animals. Litovchenko, |.N. (Odesskij Meditsinskij Inst., 
Odessa (Ukrainian SSR)); Nagiev, Eh.R.; Savitskij, |.V. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AMP/early radiation effects; AMP/metabolism; ATP/ 
early radiation effects; ATP/metabolism: ORGANS/enzyme activity; 
NUCLEOTIDES/metabolism; AMP; METABOLISM; ATP; EN- 
ZYMES; GAMMA RADIATION; ORGANS; RATS; TISSUES; X 
RADIATION; NUCLEOTIDES 


28675 (INIS-SU-260, pp. 1034) Postradiation changes of 
glutathione content and its enzyme metabolism activity in rat 
brain, liver and lungs. Luk'yanenko, A.|. (Dnepropetrovskij Gosu- 
darstvennyj Univ., Dnepropetrovsk (Ukrainian SSR)). AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. GLUTATHIONE/biological radiation effects; BRAIN; 
ENZYME ACTIVITY; ENZYMES; GLUTATHIONE; LIVER; LUNGS; 
RATS; WHOLE-BODY IRRADIATION; X RADIATION 


28676 (INIS-SU-260, pp. 1035-1036) Effect of acute neuro- 
genic stress on individual animal radiosensitivity. Mamotyuk, 
E.M. (Khar’kovskij Nauchno-lssledovatel’skij inst. Meditsinskoj Ra- 
diologii, Kharkov (Ukrainian SSR)); Frenkel, L.A.; Lukashova, O.P.; 
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Piskareva, E.V.: Uzlenkova, N.E.: Beketova. S.N.: Leonova. I.A 
AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117 
Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. RADIOSENSITIVITY/biological stress: BEHAVIOR: 
BIOLOGICAL RADIATION EFFECTS: METABOLISM; PHYSIOL- 
OGY; RADIOSENSITIVITY; RATS; RESPONSE MODIFYING 
FACTORS 


28677 (INIS-SU-260, pp. 1036-1037) Alternative trends of 
carbohydrate metabolism in muscular tissue of the irradiated 
animals. Mardashko, A.A. (Odesskij Meditsinskij Inst., Odessa 
(Ukrainian SSR)); Vasyutinskaya, E.M.: Tsybul’skij, V.V. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Short note. ENZYMES/glycolysis: 
METABOLISMearly radiation effects; CARBOHYDRATES: CY- 
TOPLASM; ENZYME ACTIVITY; ENZYMES; GLYCOLYSIS: 
METABOLISM; GAMMA RADIATION; HEART; LABORATORY ANI- 
MALS; MITOCHONDRIA: SKELETON 


28678 (INIS-SU-260, pp. 1037-1038) lonizing radiation ef- 
tect on nucleus cover of liver of pregnant rats and embryos. 
Mirkhamidova, P. (AN Uzbekskoj SSR, Tashkent (USSR). Inst. 
Biokhimii): Shamsutdinova, G.T.; Isakova, A.V.; Akilova, F.A.; Mi- 
rakhmedov, A.K. AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 17. All-union ra- 
Giobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. ATP-ASE/early radiation effects; CELL NUCLEI/liver; 
RNA-ASE/early radiation effects; ATP-ASE: LIVER; COBALT 60; 
EMBRYOS; PREGNANCY; RADIATION DOSES; RATS; RNA-ASE; 
WHOLE-BODY IRRADIATION 


ENZYMES/metabolism: 


28679 (INIS-SU-260, pp. 1038-1039) interactions between 
initial stages of glycolysis and glyconeogenesis at early 
periods of acute radiation sickness. Petrov, A.P. (Odesskij Med- 
itsinskij Inst., Odessa (Ukrainian SSR)). AN SSSR. Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. GLYCOLYSIS/early radiation effects; GLYCOLYSIS/ 
enzyme activity; PHOSPHATASES/early radiation effects: PHOS- 
PHATASES/enzyme activity; GAMMA RADIATION; GLYCOGEN; 
GLYCOLYSIS; MUSCLES: PHOSPHATASES; RADIATION SYN- 
DROME; RATS; SKELETON 


28680 (INIS-SU-260, pp. 1039-1040) Analysis of ionic cen- 
ters of Na, K-ATPase in the brain of irradiated animals. 
Sergeecheva, E.Yu. (Dnepropetrovskij Gosudarstvennyj Univ., Dne- 
propetrovsk (Ukrainian SSR)); Dvoretskij. A.l. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ENZYME ACTIVITY/cell membranes; ATP-ASE; BIO- 
LOGICAL RADIATION EFFECTS; BRAIN; LETHAL RADIATION 
DOSE; LIPIDS; MAMMALS; PERMEABILITY; POTASSIUM IONS; 
SODIUM IONS; SUPRALETHAL IRRADIATION 


28681 (INIS-SU-260, pp. 1040-1042) Dependence of 3H- 
noradrenaline capture intensity by tissues on the severity of 
radiation injury. Simonova, L.|. (Khar’kovskij © Nauchno- 
Issledovatel'skij Inst. Meditsinskoj Radiologii, Kharkov (Ukrainian 
SSR)); Gertman, V.Z.; Krapivnyj, A.A. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 7. 
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All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only): 
INIS 

Short note. HYPOTHALAMUS/early radiation effects: NORA- 
DRENALINE/hypothalamus; NORADRENALINE/“tritium compounds: 
DOSE-RESPONSE RELATIONSHIPS: HYPOTHALAMUS: LA- 
BELLED COMPOUNDS: NORADRENALINE: RADIATION DOSES; 
RATS: TRACER TECHNIQUES; WHOLE-BODY IRRADIATION: X 
RADIATION 


28682 (INIS-SU-260, pp. 1042-1043) State of energy accu- 
mulation system in tissues tollowing ionizing radiation eftect. 
Simonova, L.|. (Khar'kovskij Nauchno-lssiedovatel’skij Inst. Med- 
itsinskoj Radiologii, Kharkov (Ukrainian SSR)); Abramova, L.P. AN 
SSSR. Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MITOCHONDRIA/biological radiation effects; BIO- 
PHYSICS: KIDNEYS: LIVER; MITOCHONDRIA; MYOCARDIUM; 
OXIDATION: PHOSPHORYLATION; RADIATION DOSES; RATS: 
WHOLE-BODY IRRADIATION; X RADIATION 


28683 (INIS-SU-260, pp. 1017-1018) Interconnection of lipid 
peroxide oxidation and endogenous phospholipase hydrolysis 
in conditions. ef the irradiated organism. Annenkova, S.V. (Dne- 
propetrovskij Gosudarstvennyj Univ., Dnepropetrovsk (Ukrainian 
SSR)); Dvoretskij, A.l. AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LIPIDS/biological radiation effects; LIPIDS/oxidation; 
CELL MEMBRANES; CEREBRAL CORTEX; IONIZING RA- 
DIATIONS; LIPIDS; OXIDATION; NERVE CELLS; RATS; 
WHOLE-BODY IRRADIATION 


28684 (INIS-SU-260, pp. 1044) cAMP metabolic enzymes 
in rat tissues at delayed periods following +-irradiation. 
Slozhenikina, L.V. (AN SSSR, Pushchino-na-Oke (USSR). Inst. Bi- 
ologicheskoj Fiziki); Ushakova, T.E.; Kuzin, A.M. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 7. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Short note. CYCLASES/delayed radiation effects; PHOSPHODI- 
ESTERASES/delayed radiation effects; CYCLASES; ENZYME 
ACTIVITY; FRACTIONATED IRRADIATION; GAMMA RADIATION; 
LIVER; PHOSPHODIESTERASES; RATS; THYMUS 


28685 (INIS-SU-260, pp. 1018-1019) Content of cyclic 
nucleotides in sheep spleen and thymus in case of acute radi- 
ation sickness of various severity. Belov, A.D. (Moskovskaya 
Veterinarnaya Akademiya (USSR)); Shchukin, M.V. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AMP/biological radiation effects; ACUTE IR- 
RADIATION; AMP; BIOLOGICAL INDICATORS; RADIATION 
SYNDROME; SHEEP; SPLEEN; THYMUS; X RADIATION 


28686 (INIS-SU-260, pp. 1045-1046) Enzymopaties in case 
of radiation injuries. Surinov, B.P. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk (USSR). Nauchno-lssledovatel’skij Inst. Med- 
itsinskoj Radiologii). AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union __ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. Ali-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ENZYME ACTIVITY/radiation injuries; ACID PHOS- 
PHATASE; DOSE-RESPONSE RELATIONSHIPS; LIVER CELLS; 





MUCOUS MEMBRANES: RADIATION DOSES: RATS: SMALL IN- 
TESTINE: SUPRALETHAL IRRADIATION 


28687 (INIS-SU-260. pp. 1019-1021) Radiosensitivity mech- 
anisms in cell nuclei: role of secondary intermediates and 
protein phosphorylation systems. Verbovikova. E.A. (Ukrain- 
skaya Sel’skokhozyajstvennaya Akademiya. Kiev (Ukrainian SSR)) 
Ostapets, N.N.: Blyum. Ya.B. AN SSSR. Moscow (USSR). 1989 
213p. (in Russian). (CONF-8908259-: 1. All-Union radiobiological 
conterence. Moscow (USSR). 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. CELL NUCLEI/radiosensitivity: BIOLOGICAL RADIA- 
TION EFFECTS: RADIOSENSITIVITY: CELL PROLIFERATION 
CYCLOHEXIMIDE: LIVER CELLS: PHOSPHOLIPIDS: PHOSPHO- 
RYLATION: RATS: SEROTONIN: X RADIATION 


28688 (INIS-SU-260. pp. 1046-1048) Eftect of ionizing 
radiations on metabolism and structural and functional char- 
acteristics of erythroid cells and enterocytes in animals. 
Sukhomlinov, B.F. (L'vovskij Gosudarstvenny} Univ.. Lvov 
(Ukrainian SSR)); Starikovich, L.S.; Trikulenko, A.V. AN SSSR 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only): INIS 

Short note. ERYTHROCYTES/morphological changes; MUCOUS 
MEMBRANES/morphological changes; BIOLOGICAL FUNCTIONS; 
BIOLOGICAL RADIATION EFFECTS: CELL CYCLE: DOGS: ERY- 
THROCYTES; HEMOGLOBIN; LACTATE DEHYDROGENASE; 
LOW DOSE IRRADIATION; RATS; SMALL INTESTINE; SUB- 
LETHAL IRRADIATION; X RADIATION 


28689 (INIS-SU-260, pp. 1021-1022) Hypomolecular or- 
ganization of high-molecular aminoacyl-trna-synthetases 
complex under ionizing radiation. Vinogradova. R.P. (Kievskil 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Babenko, A.Yu.: Kli- 
menko, O.F.; Korneva. S.V. AN SSSR, Moscow (USSR). 1989 
213p. (in Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 17. Al/-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LIGASES/early radiation effects; TRANSFER RNA/ 
early radiation effects; IONIZING RADIATIONS; LIGASES; LIVER; 
RATS: WHOLE-BODY IRRADIATION 


28690 (INIS-SU-260, pp. 1048) Effect of x-radiation on the 
connection of calmodulin with membranes of gray substance 
of rat brain. Tomachinskaya, L.|. (Kievskij Gosudarstvenny} Univ., 
Kiev (Ukrainian SSR)): Vasil’ev, A.LN. AN SSSR, Moscow (USSR). 
1989. 213p. (in Russian). (CONF-8908259-—: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CELL MEMBRANES/early radiation effects; BIOLOG- 
ICAL FUNCTIONS; BRAIN; RATS; WHOLE-BODY IRRADIATION; 
X RADIATION 


28691 (INIS-SU-260, pp. 1049) Effect of fractionated irradi- 
ation with nonlethal dose on ornitindecacarboxylase activity in 
rat tissues. Fialkovskaya, L.A. (AN SSSR, Pushchino-na-Oke 
(USSR). Inst. Biologicheskoj Fiziki); Slozhenikina, L.V.; Kuzin, A.M. 
AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARBOXYLASE/fractionated irradiation; BIOLOG- 
ICAL INDICATORS; BIOLOGICAL RADIATION EFFECTS; 
CARBOXYLASE; CELL PROLIFERATION; ENZYME ACTIVITY; 
GAMMA RADIATION; LIVER; LUNGS; RADIATION DOSES; 
SPLEEN; THYMUS 


28692 (INIS-SU-260, pp. 1050) Dependence of survival of 
the irradiated organism on initial state of regulatory metabolic 
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systems. Frenkel. L.A (Khar’kovski;) Nauchno-issledovatel ski 
Inst. Meditsinskoj Fadiologii, Kharkov (Ukrainian SSR)): Mamotyuk 
E.M.: Uzienkova. N.E.: Lukashova. O.P.. Beketova) S.N 
Kuz'menko. A.S.: Piskareva. E.V. AN SSSR. Moscow (USSR: 
1989. 213p. (in Russian). (CONF-890825S—: 1 All-Union radiobio- 
logical conference. Moscow (USSR). 21-27 Aug 1989). In 7 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OST!: NTIS (US Sales Only) 
INIS 

Short note. HOMEOSTASI|S/early radiation effects) CELL 
MEMBRANES: HOMEOSTASIS: METABOLISM: RABBITS: RETIC- 
ULOENDOTHELIAL SYSTEM: SURVIVAL TIME: WHOLE-BODY 
IRRADIATION: X RADIATION 


28693 (INIS-SU-260, pp. 1022) Rat erythrocyte reception of 
insulin following -+-irradiation. Gatsko, G.G (AN Belorusskoj 
SSR (USSR), Minsk Inst. Radiobiologii): Linnik. |.V. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1 
All-Union radiobiological conference. Moscow (USSR). 21-27 Aug 
1989). In 1. All-union radiobiologicai conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI: NTIS (US 
Sales Only): INIS. 

Short note. INSULIN/early radiation effects: ERYTHROCYTES: 
GAMMA RADIATION: INSULIN; RADIATION DOSES: RATS: 
WHOLE-BODY IRRADIATION 


28694 (INIS-SU-—260. pp. 1051) Effect of ionizing radiation 
on creatin-phosphokinase system on cardiomyocyte energetic 
system. Khachatryan, G.|. (Nauchno-lssledovatel’skij Inst. Med- 
itsinskoj Radiobiologii, Tbilisi (USSR)). AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259—: 1. All-Union radiobio- 
logical conference. Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PHOSPHOCREATINE/early radiation effects; 
GAMMA RADIATION: HEART; MITOCHONDRIA; PHOSPHOCRE- 
ATINE; RATS; SOMATIC CELLS 


28695 (INIS-SU-260, pp. 1023-1024) Change in energetic 
change of ademine system of nerve cells in case of radiation 
pathology. Gerasimenko, |.V. (Dnepropetrovskij Gosudarstvenny| 
Univ., Dnepropetrovsk (Ukrainian SSR)); Dvoretskij, A.l. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259—: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ADP/early radiation effects; ATP/early radiation 
effects; ADP; ATP; CENTRAL NERVOUS SYSTEM: IONIZING RA- 
DIATIONS; LETHAL RADIATION DOSE; METABOLISM; NERVE 
CELLS; RADIATION SYNDROME; SUPRALETHAL IRRADIATION 


28696 (INIS-SU—260, pp. 1052) Effect of low dose irradia- 
tion on enzyme activity of camp system in chick thymocytes 
in ontogenesis. Khodzhiakhmedov, G. (AN Uzbekskoj SSR, 
Tashkent (USSR). Inst. Biokhimii); Raimkulov, N.; Nishanbaev, 
K.N. AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). 
(CONF-8908259-—: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CYCLASES/low dose irradiation; PHOSPHODI- 
ESTERASES/low dose irradiation; AMP; BIOLOGICAL RADIATION 
EFFECTS; CHICKENS; CYCLASES; EMBRYOS; PHOSPHODI- 
ESTERASES; THYMOCYTES 


28697 (INIS-SU-260, pp. 1024-1025) Effect of --radiation 
on c-amp level in rat brain. Goksadze, G.K. (AN Gruzinskoj SSR, 
Tbilisi (USSR). Inst. Fiziologii); Malatsidze, M.A. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short note. AMPrearly radiation effects AMP: BRAIN 
DOPAMINE: DOSE RATES: RADIATION DOSES: RADIOSENS|!- 
TIVITY: RATS: SEROTONIN: X RADIATION 


28698 (INIS-SU-260. pp. 1053-1054: System to cyclic nu- 
cleotides and prostaglandins in case of radiation injury and 
under protection. Tsudzevich. B.A. (Kievski) Gosudarstvenny; 
Univ.. Kiev (Ukrainian SSR)): Verkhoglyad. |.N.: Kirichenko, O.N 
AN SSSR. Moscow (USSR). 1982. 213p. (In Russian). (CONF- 
8908259-— 1. All-Union radiobiological conference. Moscow 
(USSR). 21-27 Aug 1989). In 17. All-union radiobiologica! conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117 
Source: OST!: NTIS (US Sales Only): INIS 

Short note. NUCLEOTIDESvearly radiation effects: NU- 
CLEOTIDES’radioprotective substances PROSTAGLANDINS 
early radiation effects: PROSTAGLANDINS /radioprotective sub- 
stances: LETHAL RADIATION DOSE NUCLEOTIDES 
PROSTAGLANDINS: RATS: THYMOCYTES: WHOLE-BODY IR- 
RADIATION: X RADIATION 


28699 (INIS-SU-260. pp. 1026-1027) Effect of carbacholine 
on postradiation changes of respiration and oxidative phos- 
phorylation in hepato- and enterocytes mitochondria. Doliba. 
N.N. (L'vovskij Gosudarstvennyj Univ., Lvov (Ukrainian SSR)): Kur- 
galyuk. N.M.: Romanik, O.V.; Shostakovskaya. |.V. AN SSSR. 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference. Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiologica! conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI: NTIS (US 
Sales Only): INIS 

Short note. MITOCHONDRIA‘choline: MITOCHONDRIAvearly ra- 
diation effects; LIVER; LIVER CELLS: MITOCHONDRIA: 
CHOLINE: OXIDATION; PHOSPHORYLATION: RATS;  RE- 
SPONSE MODIFYING FACTORS; SMALL INTESTINE 


28700 (INIS-SU-260, pp. 1056) Effect of ionizing radiation 
on c-AMP level in rat liver and small intestine mucous mem- 
brane. Shiyan, R.B. (L'vovskij Gosudarstvennyj Univ., Lvov 
(Ukrainian SSR)); Lazareva, A.V.; Romanyk, O.V. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AMP/early radiation effects; AMP; IONIZING 
RADIATIONS; LIVER; MUCOUS MEMBRANES; RATS; SMALL IN- 
TESTINE 


28701 (INIS-SU-260, pp. 1057) Peculiarities of energoplas- 
tic metabolism in the irradiated animals. Shkumatov, L.M.; 
Samburskij, S.S.; Klimko, N.K. AN SSSR, Moscow (USSR). 1989. 
213p. (in Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. GLUCOSE/biological radiation effects; GLUCOSE/ 
response modifying factors; GLYCOGEN/biological radiation ef- 
fects; GLYCOGEN/response modifying factors; INSULIN/biological 
radiation effects; INSULIN/response modifying factors; AGE 
DEPENDENCE; ANOREXIA; COBALT 60; DOSE-RESPONSE RE- 
LATIONSHIPS; FASTING; GLUCOSE; GLYCOGEN; INSULIN; 
RADIATION DOSES; RATS; SEX DEPENDENCE 


28702 (INIS-SU-260, pp. 1058) Adrenergic regulation of as- 
partateamino transterase isoenzyme activity in rat tissues 
under irradiation with 0.4 Gy. Sholukh, M.V. (Belorusskij 
Nauchno-Issledovatel'skij _Geologo-Razvedochnyj Inst., Minsk 
(Byelorussian SSR)); Pikulev, A.T. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 7. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. AMINOTRANSFERASES/biological radiation effects; 
CATECHOLAMINES /biological radiation effects; AMINOTRANS- 
FERASES; CATECHOLAMINES; ENZYME ACTIVITY; HEART; 
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ISOENZYMES. LIVER. LOW DOSE_ IRRADIATION: MITO- 
CHONDRIA PERMEABILITY. RADIATION DOSES: RATS: X 
RADIATION 


28703 (INIS-SLU-260. pp. 1059-1060) Eftect of preliminary 
carbocholine injection on post radiation changes of acid phos- 
phatase and aminotransterase activity in duodenum mucous 
membrane. Shostakovskaya. |.V. (L'vovski) Gosudarstvenny Univ. 
Lvov (Ukrainian SSR)): Gavrilishin. Kh.V.: Khoang Kao Taj AN 
SSSR. Moscow (USSR:. 1989. 213p. (In Russian). (CONF- 
8908259- 1. All-Union radiobiological conference. Moscow 
(USSR). 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source’ OSTI: NTIS (US Sales Only): INIS 

Short note. ACID PHOSPHATASE/biologica!l radiation effects 
ACID PHOSPHATASE/choline. AMINOTRANSFERASES ‘biological 
radiation effects) AMINOTRANSFERASES/choline: ENZYME AC- 
TIVITY/small intestine: CHOLINE: AMINOTRANSFERASES 
MUCOUS MEMBRANES: RATS: RESPONSE MODIFYING FAC- 
TORS: WHOLE-BODY IRRADIATION: X RADIATION 


28704 (INIS-SU-260. pp. 1061) Effect of prolonged low 
dose irradiation on the number and quality of cfu-5. 
Akhmadieva. A.Kh. (AN SSSR. Pushchino-na-Oke (USSR). Inst. 
Biologicheskoj Fiziki): Tyazhelova. V.G. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference. Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only): 
INIS 

Short note. BONE MARROW CELLS/transplants; CFU/chronic ir- 
radiation: CFU/low dose irradiation: BIOLOGICAL RADIATION 
EFFECTS; TRANSPLANTS: CFU: DOSE-RESPONSE RELA- 
TIONSHIPS: GAMMA RADIATION: MICE: SPLEEN: TIME 
DEPENDENCE 


28705 (INIS-SU-260, pp. 1062) Regulation of endogenous 
colony formation by cortisone-resistant thymocytes following 
sublethal irradiation. Anfalova. T.V.: Lutsan. N.|.: Man’ko, V.M. 
AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. §: Summaries of reports. Order Number DE91003117. 
Source: OST!; NTIS (US Sales Only); INIS. 

Short note. STEM CELLS/early radiation effects; STEM CELLS, 
thymocytes; THYMOCYTES/sublethal irradiation’ THYMOCYTES/ 
transplants: BLOOD FORMATION; CELL PROLIFERATION; COR- 
TISONE; IMMUNITY; MICE; THYMOCYTES; TRANSPLANTS 


28706 (INIS-SU-260, pp. 1062-1063) Course of disease of 
Aleutian disease of minks under irradiation. Bobryshev, K.P.; 
Nigmatullin, N.Kh. AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY/sublethal! irradiation; BIOLOGICAL RADI- 
ATION EFFECTS; DISEASES; GAMMA RADIATION; IMMUNITY; 
LOW DOSE IRRADIATION; PLASMA CELLS; RADIATION 
DOSES; RADIATION SYNDROME 


28707 (INIS-SU-—260, pp. 1087) Resistance of flood-forming 
cells-predessors forming endogenous colonies in mice spleen 
to lethal irradiation. Man’ko, V.M. AN SSSR, Moscow (USSR). 
1989. 213p. (in Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summanies of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SPLEEN COLONY FORMATION/Jethal radiation 
dose; SPLEEN COLONY FORMATION/radiosensitivity; BONE 
MARROW; GAMMA RADIATION; MICE; SPLEEN; RADIOSENSI- 
TIVITY; SURVIVAL CURVES 


28708 (INIS-SU-260, pp. 1087-1088) Kinetics of colony- 
formation of bone marrow cells in 24 hours following 
irradiation. Miroshnichenko, |.V.; Ryabinina, !.D.; Sharov, N.1. AN 





SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. BONE MARROW CELLS/colony formation; BONE 
MARROW CELLS/early radiation effects; IN VIVO; IONIZING RA- 
DIATIONS: RADIATION DOSES; RESPONSE MODIFYING 
FACTORS: STEM CELLS; SUBLETHAL IRRADIATION 


28709 (INIS-SU-260, pp. 1089-1090) Ultrastructural pecu- 
liarities of rat bone marrow aranulocytes following irradiation 
in the experiment. Nosova, L.|.; Filimonov, |.S.; Nakorenok, G.B. 
AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LEUKOCYTES/early radiation effects; LEUKOCYTES/ 
ultrastructural changes; BONE MARROW; DOSE-RESPONSE RE- 
LATIONSHIPS; GAMMA RADIATION; LEUKOCYTES; LOW DOSE 
IRRADIATION; RATS; WHOLE-BODY IRRADIATION 


28710 (INIS-SU-260, pp. 1090-1091) Morphoftunctional 
changes of neutrophils following pulsed ,4-irradiation. 
Panchenko, N.A.; Zagorujko, E.E.; Kononenko, S.M. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259—: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NEUTROPHILS/pulsed irradiation; NEUTROPHILS/ 
ultrastructural changes; BIOLOGICAL FUNCTIONS; BIOLOGICAL 
INDICATORS; DOGS; EARLY RADIATION EFFECTS; GAMMA 
RADIATION; MACACUS; NEUTROPHILS; RADIOSENSITIVITY; 
RATS 


28711 (INIS-SU—260, pp. 1091-1092) Effect of x-radiation on 
mice neutrophil functional activity. Perishvili, G.V. (Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR)); Budzhiashvili, D.M.; 
Parkhomenko, I|.M.; Turovetskij, V.B. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LOW DOSE _ IRRADIATION/biological radiation 
effects; NEUTRORHILS/low dose irradiation; BIOLOGICAL FUNC- 
TIONS; DNA; MICE; NEUTROPHILS; PH VALUE; RADIATION 
DOSES; RNA; SUBLETHAL IRRADIATION; X RADIATION 


28712 (INIS-SU-—260, pp. 1092-1093) Pathogenetic substan- 
tiation of bone marrow syndrome development in conditions 
of constant action of low dose irradiation on the animals. 
Pinchuk, L.B. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij); Serkiz, Ya.l.; Koval’, G.N.; Gol’dshmid, 
B.Ya.; Raksha-Slyusareva, E.A.; Lipskaya, A.l. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. RADIATION SYNDROME/bone seekers; RADIATION 
SYNDROME/low dose irradiation; BIOLOGICAL RADIATION 
EFFECTS; BLOOD FORMATION; BONE MARROW; GAMMA RA- 
DIATION; LIFE SPAN; RADIONUCLIDE KINETICS; RATS 


28713 (INIS-SU-260, pp. 1094) Cellular cooperation in 
blood formation regulation in the irradiated organism. Poveren- 
nyj, A.M. (Akademiya Meditsinskikh Nauk SSSR, Obninsk (USSR). 
Nauchno-Issledovatel'skij Inst. Meditsinskoj Radiologii); Semina, 
O.V.; Semenets, T.N. AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union _radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. STEM CELLS/blood formation: STEM CELLS/spleen 
colony formation; BIOLOGICAL RADIATION EFFECTS; BONE 
MARROW CELLS; IONIZING RADIATIONS; MICE; THYMO- 
CYTES 


28714 (INIS-SU-260, pp. 1095-1096) Study of role of blood 
forming microsorroumding in mechanism of hemostimulating 
effect of antiactinic preparations. Romashko, O.O. (institut 
Biofiziki, Moscow (USSR)); Moroz, B.B.; Lebedev, V.G. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BLOOD FORMATION/biological regeneration; 
BLOOD FORMATION/cystamine; BONE MARROW CELLS/ 
transplants; BIOLOGICAL RADIATION EFFECTS; CYSTAMINE; 
TRANSPLANTS; GAMMA RADIATION; MICE 


28715 (INIS-SU-260, pp. 1096-1097) Morphological 
changes in blood cells and blood-forming organs in amphib- 
ian and birds following irradiation. Svatko, E.|.; Filimonov, |S. 
AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD CELLS/early radiation effects; BLOOD 
CELLS/morphological changes; HEMATOPOIETIC SYSTEMearly 
radiation effects; _ HEMATOPOIETIC SYSTEM/momphoiogical 
changes; BIRDS; BONE MARROW CELLS; FROGS; GAMMA RA- 
DIATION; RADIATION DOSES 


28716 (INIS-SU-260, pp. 1068-1069) Effect of enterovirus 
infection on the course of postirradiation recovery of mice 
lymphoid organs following sublethal irradiation. Vitolin’, L.A. 
(AN Latvijskoj SSR, Riga (USSR). Inst. Mikrobiologii); Ferdate, 
A.N.; Sapata, M.G.; Ose, V.P.; Mutsenietse, A.Ya. AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOLOGICAL RECOVERY /viruses; LYMPH NODES/ 
biological recovery; SPLEEN/biological recovery; THYMUS/ 
biological recovery; VIRUSES; EARLY RADIATION EFFECTS; IN- 
DIUM 115; LYMPHOCYTES; RADIATION DOSES; RESPONSE 
MODIFYING FACTORS; SPLEEN; SUBLETHAL IRRADIATION; 
THYMUS 


28717 (INIS-SU-260, pp. 1065) Effect of ionizing radiation 
and immunomodulators on manifestation of T-lymphocyte 
functional activity in graft-host reaction. Vasin, M.V.; Chernov, 
Yu.N.; Semenova, L.A.; L’'vova, T.S. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 7. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. GRAFT-HOST REACTION/biological radiation ef- 
fects; LYMPHOCYTES/graft-host reaction; GAMMA RADIATION; 
IMMUNITY; LYMPHOCYTES; MICE; RADIATION DOSES; RE- 
SPONSE MODIFYING FACTORS; TRANSPLANTS 


28718 (INIS-SU-260, pp. 1070-1071) Character of recovery 
of immunocompetent cell populations in lethally irradiated re- 
cipients of cryopreserved bone marrow. Gol'tsev, A.N. (AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Inst. Problem Kriogen- 
noj Biologii i Meditsiny); Ostankova, L.V. AN SSSR, Moscow 
(USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BONE MARROW CELLS/low temperature; BONE 
MARROW CELLS/transplants; LYMPHOCYTES/biological repair; 
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BIOLOGICAL RADIATION EFFECTS; TRANSPLANTS; IONIZING 
RADIATIONS; LYMPHOCYTES; MICE; PRESERVATION; THYMO- 
CYTES 


28719 (INIS-SU-260, pp. 1071-1072) Effect of ionizing radi- 
ation on the central and peripheral sections of animal and 
man immunity system. Grinevich, Yu.A.; Kamenets, L.Ya.; 
Bendyug, G.D.; Alekseev, S.B.; Martynenko, S.V.; Khinzitskaya, 
E.F. AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY/biological radiation effects; IMMUNITY/ 
thymus; RADIATION SYNDROME/immunity; RADIATION SYN- 
DROME/radiation accidents; BIOLOGICAL SHIELDING; COBALT 
60; IMMUNITY; THYMUS; IRRADIATION; LYMPHOCYTES; MICE; 
PATIENTS; X RADIATION 


28720 (INIS-SU-—260, pp. 1072-1073) Effect of immunotropic 
agents on hemopoiesis of the irradiated animals. Gutsenko, 
K.K. (institut Biofiziki, Moscow (USSR)). AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BLOOD FORMATION/biological recovery; IM- 
MUNOGLOBULINS/blood formation; ANTIGENS; BONE MARROW 
CELLS; CESIUM 137; IMMUNOGLOBULINS; MACROPHAGES; 
MICE; RESPONSE MODIFYING FACTORS; SUBLETHAL IRRADI- 
ATION 


28721 (INIS-SU-260, pp. 1073-1074) Thymoptin correction 
of immunodeficients caused by radiation and cytostatics. Za- 
zhirej, V.D.; Sokolova, E.A.; Skobel’tsina, E.S.; Chernenko, G.T. 
AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 17. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNOSUPPRESSION/biological radiation ef- 
fects; RESPONSE MODIFYING FACTORS/immunosuppression; 
ENDOXAN; GAMMA RADIATION; IMMUNITY; IMMUNOSUP- 
PRESSION; LYMPHOCYTES; MICE; PHYTOHEMAGGLUTININ; 
THYMUS 


28722 (INIS-SU-260, pp. 1075) Heterogeneity of colony for- 
mation unit populations following sublethal irradiation of mice 
at the stage of postirradiation hyperresistance. Ivanov, V.B. 
(Voenno-Meditsinskaya Akademiya, Leningrad (USSR)). AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOLOGICAL RECOVERY/radiosensitivity; CFU/ 
biological recovery; RADIOSENSITIVITY; CELL PROLIFERATION; 
CFU; FRACTIONATED IRRADIATION; MICE; RADIATION DOSES; 
SPLEEN COLONY FORMATION; TRANSPLANTS 


28723 (INIS-SU-260, pp. 1076) Immunity role in radiation 
induced pathological changes. Ivanov, A.A. (Institut Biofiziki, 
Moscow (USSR)). AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union — radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOSENSITIVITY/immunity; BIOLOGICAL RADIA- 
TION EFFECTS; CARCINOGENESIS; IMMUNOGLOBULINS; 
LYMPHOKINES; RADIOSENSITIVITY; IMMUNITY; RESPONSE 
MODIFYING FACTORS 


28724 (INIS-SU-260, pp. 1077-1078) Change of some lym- 
phocyte parameters in case of combined radiation and 
chemical injuries of the organism. Ivanov, V.V. (institut Biofiziki, 
Moscow (USSR)). AN SSSR, Moscow (USSR). 1989. 213p. (in 
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Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOCYTES/gamma radiation; LYMPHOCYTES’ 
pesticides; BIOLOGICAL RADIATION EFFECTS; CHRONIC IRRA- 
DIATION; DOSE-RESPONSE RELATIONSHIPS: INTEGRAL 
DOSES; LYMPHOCYTES; PESTICIDES: RATS; TIME DEPEN- 
DENCE 


28725 (INIS-SU-260, pp. 1078-1079) Effect of sodium nu- 
cleinate on spleen antibody-forming and suppressor cells of 
the irradiated mice. iIsaeva, V.G. (Akademiya Meditsinskikh Nauk 
SSSR, Obninsk (USSR). Nauchno-\ssledovatel’skij Inst. Meditsin- 
skoj Radiologii). AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259—: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. ANTIBODY FORMATION/response modifying factors; 
SPLEEN/antibody formation; SPLEEN/biological radiation effects; 
IONIZING RADIATIONS; MICE; NUCLEIC ACIDS; SODIUM COM- 
POUNDS; SPLEEN 


28726 (INIS-SU—260, pp. 1079-1080) Effect of irradiation 
and antibiotics on the dynamics of antiobiotic-resistant types 
autofiora in the experimental animals. Isichenko, |.B. (institut 
Biofiziki, Moscow (USSR)); Smirnova, O.V.; Ivanov, A.A. AN 
SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MICROORGANISMS/antibiotics; MICROORGAN- 
ISMS/gamma_ radiation; BIOLOGICAL RADIATION EFFECTS; 
FECES; LABORATORY ANIMALS; MICE; MICROORGANISMS; 
ANTIBIOTICS; RADIATION DOSES; SKIN; SUBLETHAL IRRADIA- 
TION; TIME DEPENDENCE 


28727 (INIS-SU-260, pp. 1080-1081) Peripheral blood lym- 
phocytes as an indicator of hemopoiesis state in the irradiated 
animals. Kalinin, N.L. (Akademiya Meditsinskikh Nauk SSSR, 
Moscow (USSR). Inst. Ehpidemiologii i Mikrobiologii). AN SSSR, 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LYMPHOCYTES/biological indicators; LYMPHO- 
CYTES/early radiation effects; BLOOD FORMATION; CELL 
PROLIFERATION; DOSE-RESPONSE RELATIONSHIPS; FORE- 
CASTING; LYMPHOCYTES; RADIATION SYNDROME 


28728 (INIS-SU-260, pp. 1081-1082) Effect of ionizing 
radiation on antibody formation in animals-tumor-carriers. Kar- 
pova, N.A. (Akademiya Meditsinskikh Nauk SSSR, Obninsk 
(USSR). Nauchno-Issledovatel’skij Inst. Meditsinskoj Radiologii); 
Surinov, B.P. AN SSSR, Moscow (USSR). 1989. 213p. (In Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ANTIBODY FORMATION/carcinomas; ANTIBODY 
FORMATION/radiation effects; CARCINOMAS; GAMMA RADIA- 
TION; LYMPHOCYTES; MAMMARY GLANDS; MICE; RADIATION 
DOSES; TRANSPLANTS; WHOLE-BODY IRRADIATION 


28729 (INIS-SU-260, pp. 1083) Organ antigens and anti- 
bodies in radiation, burn and combined injuries. Kirshin, V.A.; 
Popov, D.N. AN SSSR, Moscow (USSR). 1989. 213p. (In Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 17. All-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. ANTIGEN-ANTIBODY REACTIONS/flash burns 
ANTIGEN-ANTIBODY REACTIONS/ionizing radiations: BIOLOGI- 
CAL RADIATION EFFECTS: IMMUNE REACTIONS: RABBITS 
RATS: RESPONSE MODIFYING FACTORS: TIME DEPEN- 
DENCE: TISSUE EXTRACTS 


28730 (INIS-SU-260, pp. 1083-1084) Study of radioprotec- 
tion of suspensions of natural organ non-protein polymers as 
activators of normal autoimmunity system. Klemparskaya. N.N. 
(Institut Biofiziki. Moscow (USSR)). AN SSSR. Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259—: 1. All-Union radiobio- 
logical conference. Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS 

Short note. IMMUNITY/biological radiation effects; IMMUNITY! 
starch; ANTIGENS: GAMMA RADIATION: IMMUNITY; STARCH; 
LABORATORY ANIMALS; RESPONSE MODIFYING FACTORS; 
SUSPENSIONS 


28731 (INIS-SU-260, pp. 1084-1085) Unusual radiosensitiv- 
ity of mice intestinal epithelial stem cells in the zone of 
Peyer's patches. Konoplyannikova, O.A. (Akademiya Meditsin- 
skikh Nauk SSSR, Obninsk (USSR). Nauchno-lssledovatel’skij Inst. 
Meditsinskoj Radiologii); Konoplyannikov, A.G. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259—: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. STEM CELLS/radiosensitivit; AGE DEPENDENCE; 
BIOLOGICAL RADIATION EFFECTS; EPITHELIUM: FAST 
NEUTRONS; GAMMA RADIATION; INTESTINES; MICE; RA- 
DIOSENSITIVITY; SUBLETHAL IRRADIATION 


28732 (INIS-SU-—260, pp. 1085-1086) Clonogenic cells pre- 
decessors of rat haemopoietic stroma in cax of radiation and 
hyperthermia. Konoplyannikov, A.G. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk (USSR). Nauchno-lssledovatel’skij Inst. Med- 
itsinskoj Radiologii); Kal’sina, S.Sh.; Kolesnikova, A.|. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259—-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 17. All-union radiobioiogical conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CLONE CELLS/gamma radiation; CLONE CELLS/ 
hyperthermia; SURVIVAL CURVES/clone cells; BIOLOGICAL RA- 
DIATION EFFECTS; BONE MARROW CELLS; HYPERTHERMIA; 
FIBROBLASTS; IN VITRO; IN VIVO; LOCAL IRRADIATION; RATS; 
SPLEEN; TEMPERATURE DEPENDENCE; WHOLE-BODY IRRA- 
DIATION 


28733 (INIS-SU-—260, pp. 1067-1068) Assessment of effect 
of low intensity ionizing radiation on immune system of genet- 
ically inhomogeneous human population. Vashchenko, V.I. 
(Voenno-Meditsinskaya Akademiya, Leningrad (USSR)); Smirnov, 
V.S.; Moroz, V.G.; Kas’yanov, A.D. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conterence, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. HUMAN POPULATIONS/genetic variability; IM- 
MUNITY/biological radiation effects; DNA; HOMEOSTASIS; 
IMMUNITY; IONIZING RADIATIONS; LOW DOSE IRRADIATION; 
LYMPHOCYTES 


28734 (INIS-SU—260, pp. 1069-1070) Eftect of low dose irra- 
diation on some immunity factors. Gelashvili, K.D. (Tbilisskij 
Meditsinskij Inst., Tbilisi (USSR)); Vepkhvadze, N.R.; Osmanova, 
V.R.; Kashiya, K.A.; Khazarbegishvili, N.S.; Kokrashvili, Ts.A. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 


Short note. IMMUNITY/low dose irradiation: RADIOLOGICAL 
PERSONNEL/chronic irradiation: RADIOLOGICAL PERSONNEL 
immunity. BIOLOGICAL RADIATION EFFECTS: IMMUNITY: ION- 
IZING RADIATIONS: LYMPHOCYTES: MEDICAL PERSONNEL: 
RADIATION SOURCES: RESPONSE MODIFYING FACTORS 


28735 (INIS-SU-260. pp. 1025-1026) Metabolism in rodents 
living in districts with various radiation background. 
Graevskaya, B.M. (AN SSSR. Moscow (USSR). Inst. Ehvolyutsion- 
noj Morfologii i Ehkologii Zhivotnykh): Zolotareva. N.N.: Elfimova, 
S.S. AN SSSR. Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conterence. Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. ENZYME ACTIVITY/natural radioactivity: BACK- 
GROUND RADIATION: BIOLOGICAL RADIATION EFFECTS; 
BRAIN; ENZYMES: LYCOGEN: INTEGRAL DOSES; 
METABOLISM; MICE; RATS: TERRESTRIAL ECOSYSTEMS 


28736 (INIS-SU-—260, pp. 1054-1055) Adenylatecyclase acti- 
vation by prostaglandin E, in blood cells of domestic animals 
of Chernobylsk region. Shevchenko, A.S.; Kalinin, A-Yu.; Vaku- 
lenko, A.D.; Isamov. N.N. AN SSSR, Moscow (USSR). 1989. 213p. 
(In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. CHERNOBYLSK-4 REACTOR/environmental im- 
pacts; CYCLASES/enzyme activity; PROSTAGLANDINS; 
BIOLOGICAL RADIATION EFFECTS; BLOOD PLATELETS; CY- 
CLASES: DOMESTIC ANIMALS: FALLOUT; FOOD CHAINS; 
FORAGE; LYMPHOCYTES; PROSTAGLANDINS: REACTOR AC- 
CIDENTS; SURFACE CONTAMINATION; THYROID 


28737 (INIS-SU-260, pp. 1055-1056) Change in the concen- 
tration of ionized Ca** in erythrocyte cytosole of the irradiated 
sheep. Shevchenko, A.S.; Kobyalko, V.O. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CALCIUM 45/metabolism; RADIONUCLIDE KINET- 
ICS/external irradiation; BIOLOGICAL RADIATION EFFECTS; 
METABOLISM; ERYTHROCYTES; GAMMA RADIATION; RE- 
SPONSE MODIFYING FACTORS; SHEEP 


28738 (INIS-SU-260, pp. 1066-1067) Functional state and 
morphology of cow thyroid following irradiation with "1. 
Vakulenko, A.D.; Vasil'eva, N.A.; Kudryavtsev, V.N.; Orlova, G.A.; 
Vasil’ev, A.V. AN SSSR, Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. Ali-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IODINE 131/thyroid; THYROID/delayed radiation 
effects; THYROID/morphological changes; BIOLOGICAL FUNC- 
TIONS; COWS; DOSE-RESPONSE RELATIONSHIPS; FORAGE; 
INTEGRAL DOSES; THYROID; ORAL ADMINISTRATION; RA- 
DIONUCLIDE KINETICS 


28739 (INIS-SU-260, pp. 1101) Adaptive changes of 
topological characteristics of lymphocyte nuclei at low dose x- 
irradiation. Talyzina, T.A. (Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR)); Spitkovskij, D.M. AN SSSR, Moscow (USSR). 
1989. 213p. (in Russian). (CONF-8908259—: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). in 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CELL NUCLEI/lymphocytes; LYMPHOCYTES/low 
dose irradiation; LYMPHOCYTES; DOSE-RESPONSE RELATION- 
SHIPS; EARLY RADIATION EFFECTS; MAN; X RADIATION 


28740  (INIS-SU-260, pp. 1101-1103) Effect of relatively low 
dose irradiation on structural and functional state of animals’ 
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lymphocytes. Vereshchako. G.G. (AN Belorusskoj SSR (USSR) 
Minsk Inst. Radiobiologii): Chanturiya. A.V.: Kedrov. A.O. AN 
SSSR. Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
890825S— 1. All-Union radiobiological conference. Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiologica! conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117 
Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. LYMPHOCYTES/low dose irradiation: LYMPHO- 
CYTESvultrastructural changes: BIOLOGICAL FUNCTIONS: 
DOSE-RESPONSE RELATIONSHIPS: EARLY RADIATION EF- 
FECTS: GAMMA RADIATION: LYMPHOCYTES: RATS: SPLEEN 


28741 (INIS-SU-260, pp. 1110-1111) Damaging and activat- 
ing effect of ionizing radiation on lymphocytes and 
mechanisms of its postradiation recovery. Yarilin. A.A. AN 
SSSR. Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. LYMPHOCYTES/biological recovery: BIOLOGICAL 
RADIATION EFFECTS; IONIZING RADIATIONS; LYMPHOCYTES; 
THYMOCYTES 


28742 (INIS-SU-260, pp. 1192) Frequency of cell with m- 
cronuclei in cell populations of rhabdomyosarcoma RA-2 of 
rats at delayed periods following irradiation. Ismailov, B.I. 
(Kazakhskij Nauchno-lssledovatel’skij Inst. Onkologii i Radiologii, 
Alma-Ata (USSR)): Nurgalieva, K.Zh.; Kravtsov, V.Yu.; Il'inskikh, 
N.N.; Vakhtin, Yu.B. AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NUCLEOLI/delayed radiation effects; RHAB- 
DOMY OSARCOMAS/ nucleoli; IN VITRO; METASTASES; 
NUCLEOLI; RADIOTHERAPY; RATS; RHABDOMYOSARCOMAS; 
TRANSPLANTS 


28743 (INIS-SU-260, pp. 1197-1198) Role of structural 
changes of enzyme protein components in case enzyme 
irradiation. Kopylov, V.A. (AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki); Revin, A.F.; Kuzin, AM. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. HYDROXYLASES/biological radiation effects; PER- 
OXIDASES/biological radiation effects; BLOOD PLASMA; GAMMA 
RADIATION; HYDROXYLASES; IN VITRO; PEROXIDASES; PRO- 
TEINS; RADIATION DOSES 


28744 (INIS-SU-260, pp. 1181-1182) Repair in yeast and 
mammal cells following the effect of hyperthermia and ioniz- 
ing radiation. Glazunov, A.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR)); Borejko, A.V.; Nasonova, E.A. AN SSSR, Moscow 
(USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOLOGICAL RECOVERY/hyperthermia; SACCHA- 
ROMYCES CEREVISIAE/biological recovery; BIOLOGICAL 
RADIATION EFFECTS; HYPERTHERMIA; CELL CYCLE; CUL- 
TURE MEDIA; GAMMA RADIATION; RESPONSE MODIFYING 
FACTORS 


28745 (INIS-SU-260, pp. 1195-1196) Effect of -+-radiation 
on interactions of microorganism-biodestructor-polymer. 
Kobyakova, V.I. (Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR)); Panina, L.K.; Sokolov, O.A. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
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Order Number DE91003117. Source: OSTI: NTIS (US Sales Only) 
INIS 

Short note. FUNGI|/biological radiation effects: FUNGI 
polymers: DOSE-RESPONSE RELATIONSHIPS: FUNGI: POLY- 
MERS: GAMMA RADIATION 


28746 (INIS-SU-260, pp. 1195) Effect of low dose irradia- 
tion on active life parameters of fungi-biodestruc tors. 
Kobyakova. V.|. (Leningradskij Gosudarstvennyj Univ.. Leningrad 
(USSR)): Panina, L.K.: Pardanen. V.A. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259—: 1. All-Union 
radiobiological conference, Moscow (USSR). 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only): 
INIS 

Short note. FUNGI/low dose irradiation. ACUTE IRRADIATION; 
BIOLOGICAL RADIATION EFFECTS: CHRONIC IRRADIATION: 
DOSE RATES: FUNG!; GAMMA RADIATION: RADIATION DOSES 


28747 (INIS-SU-260, pp. 1100) Damaging eftect of super- 
lethal irradiation on immunity and trends of its compensation. 
Smirnova, O.V. (institut Biofiziki, Moscow (USSR)): Isichenko, |.B.; 
Bojko, M.!|. AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. IMMUNITY/radiosensitivity: IMMUNITY/supralethal ir- 
radiation; ANTIGEN-ANTIBODY REACTIONS: BIOLOGICAL 
RADIATION EFFECTS; CESIUM 137; DOSE-RESPONSE RELA- 
TIONSHIPS: IMMUNITY; RADIOSENSITIVITY; RATS 


28748 (INIS-SU-260, pp. 1103) Radioprotective properties 
of immunomodulators. Tumanyan, M.A. (Akademiya Meditsin- 
skikh Nauk SSSR. Moscow (USSR). Inst. Ehpidemiologii i 
Mikrobiologii). AN SSSR, Moscow (USSR). 1989. 213p. (In Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. Al/-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY/glycoproteins; IMMUNITY/ 
lipopolysaccharides; INFECTIVITY/radiosensitivity; BIOLOGI- 
CAL RADIATION EFFECTS; IMMUNITY; GLYCOPROTEINS; 
LIPOPOLYSACCHARIDES; INFECTIVITY; RADIOSENSITIVITY; 
IONIZING RADIATIONS; LABORATORY ANIMALS; LIFE SPAN; 
RADIOPROTECTIVE SUBSTANCES 


28749 (INIS-SU-260, pp. 1104) Effect of non-uniform, par- 
tial x-irradiation on some immunomicrobiological indices in 
mice. Ulanova, A.M. (Institut Biofiziki, Moscow (USSR)); Shal'nova, 
G.A.;  Kuz'mina, T.D.; Klemparskaya, N.N.; Chukhrov, A.D.; 
Korshunov, V.M. AN SSSR, Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY/nonuniform irradiation; IMMUNITY/partial 
body irradiation; BIOLOGICAL RADIATION EFFECTS; IMMUNITY; 
IMMUNOGLOBULINS; MICE; X RADIATION 


28750 (INIS-SU-—260, pp. 1105-1106) Biochemical and tunc 
tional changes of mice peritoneal macrophages subjected to 
y-irradiation and radiation thermal action. Khlopovskaya, E.I. 
(Akademiya Meditsinskikh Nauk SSSR, Obninsk (USSR). 
Nauchno-issledovatel’skij Inst. Meditsinskoj Radiologii); Budagov, 
R.S. AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MACROPHAGES/biological radiation effects; 
ACID PHOSPHATASE; OXIDOREDUCTASES; DOSE-RESPONSE 
RELATIONSHIPS; EARLY RADIATION EFFECTS; ENZYME 
ACTIVITY; GAMMA RADIATION; MACROPHAGES; MICE; PERI- 
TONEUM; RESPONSE MODIFYING FACTORS; SUBLETHAL 
IRRADIATION; SYNERGISM 
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28751 (INIS-SU-260. pp. 1106-1107) Dynamics of in- 
terferonogenesis recovery in mice following sublethal 
irradiation. Chernenko. O.D. (Nauchno-issledovatel'skij Rentgeno- 
Radiologicheskij i Onkologicheskij Inst.. Kiev (Ukrainian SSR)); 
Nikol’skij. 1S. AN SSSR. Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR). 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5: Summanes of reports. Order Number 
DE91003117. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. INTERFEROWNearly radiation eftects; BIOLOGICAL 
RECOVERY: IMMUNITY; INTERFERON; MICE: SUBLETHAL IR- 
RADIATION; X RADIATION 


28752 (INIS-SU-260, pp. 1107) Effect of endotoxin on 
postradiation proliteration of ctu of bone marrow of the irradi- 
ated mice. Chernysheva, N.M. (Akademiya Meditsinskikh Nauk 
SSSR. Obninsk (USSR). Nauchno-|ssledovatel’skij Inst. Meditsin- 
skoj Radiologii); Kaplan, V.P. AN SSSR, Moscow (USSR). 1989. 
213p. (In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference. Moscow (USSR), 21-27 Aug 1989). In 1. Al/-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. STEM CELLS/early radiation effects; STEM CELLS/ 
endotoxins; BONE MARROW CELLS; CELL PROLIFERATION; 
GAMMA RADIATION; MICE; RADIATION DOSES; RESPONSE 
MODIFYING FACTORS; ENDOTOXINS; WHOLE-BODY IRRADIA- 
TION 


28753 (INIS-SU-260, pp. 1108) Postradiation dysbioses 
and its correction with immunoglobulins. Shal’nova, G.A. (Insti- 
tut Biofizikii Moscow (USSR)); Korshunov, V.M.; Ulanova, A.M.; 
Kuz'mina, T.D.; Leonenko, I.V. AN SSSR, Moscow (USSR). 1989. 
213p. (In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MICROORGANISMS /biological radiation effects; Ml- 
CROORGANISMS/immunoglobulins; LETHAL RADIATION DOSE; 
MICE; MICROORGANISMS; IMMUNOGLOBULINS; NONUNI- 
FORM IRRADIATION; PARTIAL BODY IRRADIATION; SMALL 
INTESTINE; TIME DEPENDENCE; WHOLE-BODY IRRADIATION; 
X RADIATION ~ ce i s 


28754 (INIS-SU-260, pp. 1109-1110) Immunological 
mechanisms of some radiation injuries. Shubik, V.M. (Nauchno- 
Issledovatel'skij Inst. Radiatsionnoj Gigieny, Leningrad (USSR)). 
AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY/biological radiation effects; EXTERNAL 
IRRADIATION; IMMUNITY; INTERNAL IRRADIATION; IONIZING 
RADIATIONS; LABORATORY ANIMALS; PREGNANCY; REPRO- 
DUCTION 


28755 (INIS-SU-260, pp. 1185-1186) Effect of radioprotec- 
tors on Na, K - ATP-ase of membranes diftering in 
radiosensitivity of rats organs. Egorova, E.G. (Dnepropetrovskij 
Gosudarstvennyj Univ., Dnepropetrovsk (Ukrainian SSR)); Dvoret- 
skij, A.l. AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-—: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 17. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ATP-ASE/radioprotective substances; ATP-ASE; BIO- 
LOGICAL RADIATION EFFECTS: CELL MEMBRANES; IONIZING 
RADIATIONS; METABOLISM; ORGANS; RADIOSENSITIVITY; 
RATS 


28756 (INIS-SU-260, pp. 1186-1187) Effect of increased 
natural background on the processes of energetic metabolism 
in wild rodents. Ermakova, O.V. (AN SSSR, Sverdiovsk (USSR). 
Inst. Biologii); Zagorskaya, N.G.; Kudyasheva, A.G.; Taskaev, A.I. 
AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 


(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OST!: NTIS (US Sales Only): INIS. 

Short note. METABOLISM: RODENTS/biological radiation ef- 
fects: WILD ANIMALS/biological radiation effects: BACKGROUND 
RADIATION: CHRONIC IRRADIATION; OXIDOREDUCTASES: 
ENZYME ACTIVITY: GAMMA RADIATION: LOW DOSE IRRADIA- 
TION: METABOLISM; RADIOECOLOGICAL CONCENTRATION: 
RODENTS; RADIOECOLOGY 


28757 (INIS-SU-260, pp. 1191-1192) Effect of sodium 
nucleinate on antibody-forming and suppressor cells in the ir- 
radiated animals. |saeva. V.G. (Akademiya Meditsinskikh Nauk 
SSSR, Obninsk (USSR). Nauchno-lssledovatel'’skij Inst. Meditsin- 
skoj Radiologii). AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. Al/-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. ANTIBODY FORMATION/biological radiation effects: 
ANTIBODY FORMATION/sodium compounds; BIOLOGICAL 
RECOVERY; DOSE-RESPONSE RELATIONSHIPS; MICE; RE- 
SPONSE MODIFYING FACTORS; SPLEEN; SPLEEN CELLS 


28758 (INIS-SU-260, pp. 1193) Cataractogenic efficiency of 
accelerated charged particles of high energy. Kabachenko, A.N. 
(Institut Mediko-Biologicheskikh Problem, Moscow (USSR)); Fe- 
dorenko, B.S.; Portman, A.l. AN SSSR, Moscow (USSR). 1989. 
213p. (In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CATARACTS/biological radiation _ effects; 
CATARACTS/rbe; CARBON IONS; CATARACTS; RBE; DOSE- 
RESPONSE RELATIONSHIPS; GAMMA RADIATION; HELIUM 
IONS; LATENCY PERIOD; LET; MICE; PROTON BEAMS; TIME 
DEPENDENCE; WHOLE-BODY IRRADIATION 


28759 


(INIS-SU-260, pp. 1182-1183) Postradiation damages 
of neuronal capture of mediators in the regulation centers of 
vegetative functions and its correction. Gurin, V.N. (AN Be- 
lorusskoj SSR, Minsk (Byelorussian SSR). Inst. Fiziologii); Dudina, 
T.V.; Elkina, A.l.; Kandybo, T.S.; Tajts, M.Yu.; Tsykhun, G.F. AN 
SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 


8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BRAIN/external irradiation; BRAIN/internal irradiation; 
HYPOTHALAMUS/delayed radiation effects; BIOCHEMISTRY; BI- 
OLOGICAL FUNCTIONS; BRAIN; HYPOTHALAMUS; IODINE 131; 
LOW DOSE IRRADIATION; MITOCHONDRIA; POLYPEPTIDES; 
RATS; THYROID 


28760 (INIS-SU-260, pp. 1196-1197) Dosimetric models of 
formation of absorber doses of internal irradiation of domestic 
animals. Koz'min, G.V.; Sarapul'tsev, |.A.; Khvostunov, |.K. AN 
SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 17. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DOMESTIC ANIMALS/radiation doses; INTERNAL 
IRRADIATION/mathematical models; FALLOUT/intestinal absorp- 
tion; AEROSOLS: ANIMAL FEEDS; BIOLOGICAL MODELS; 
DOSIMETRY; EXCRETION; FOOD CHAINS; GASTROIN- 
TESTINAL TRACT; INTAKE; FALLOUT; LUNGS; MUCOUS 
MEMBRANES; TISSUE DISTRIBUTION 


28761 (INIS-SU-260, pp. 1112-1113) On training improve- 
ment of doctors of various specialities on radiobiology. 
Anishchenko, E.V. (Nauchno-lssledovatel’skij Inst. Radiatsionnoj 
Gigieny, Leningrad (USSR)); Arkhangel’skaya, G.V.; Usol'tsev, V.I. 
AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
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(USSR), 21-27 Aug 1989). In 1. Al/-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI: NTIS (US Sales Only): INIS 

Short note. MEDICAL PERSONNEL/education: RADIOBIOL- 
OGY; HUMAN POPULATIONS: IRRADIATION: EDUCATION: 
NUCLEAR MEDICINE: RADIATION ACCIDENTS: RADIATION 
PROTECTION: RADIOBIOLOGY; RADIOLOGICAL PERSONNEL 


28762 (INIS-SU-260, pp. 1134-1135) Role of radiation 
hormesis in regulation of early cell reactions to various ac- 
tions. Andrushkevich, V.V. (Akademiya Meditsinskikh Nauk SSSR, 
Moscow (USSR). Onkologicheskij Nauchnyj Tsentr): Kalendo, G.S. 
AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-— 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. Al/-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ANIMAL CELLS/biological radiation effects; ANIMAL 
CELLS/low dose irradiation: ATP; FRACTIONATED IRRADIATION; 
IN VITRO; RADIATION DOSES 


28763 (INIS-SU-260, pp. 1155-1156) Effect of low dose x- 
irradiation on the system of intercellular ph-regulation in 
animal cells in vitro. Parkhomenko, |.M. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR)); Perishvili, G.V.; Turovetskij, 
V.B.; Brovko, L.Yu.; Kudryashov, Yu.B.; Dardzhishvili, D.M. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 7. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: CSTI; NTIS (US Sales Only); INIS. 

Short note. FIBROBLASTS/ph value; PH VALUE/low dose 
irradiation; ATP; BIOCHEMISTRY; BIOLOGICAL RADIATION EF- 
FECTS; FIBROBLASTS; HAMSTERS; IN VITRO; X RADIATION 


28764 (INIS-SU-260, pp. 1160-1162) On new fundamental 
cell reaction caused by low dose irradiation. Spitkovskij, D.M. 
(Akademiya Meditsinskikh Nauk SSSR, Moscow (USSR). Inst. 
Meditsinskoj Genetiki). AN SSSR, Moscow (USSR). 1989. 213p. 
(In| Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LOW DOSE IRRADIATION/genetic radiation effects; 
ANIMAL CELLS: CHROMOSOMAL ABERRATIONS; DNA: EXTER- 
NAL IRRADIATION; GENOTYPE; IN VITRO; INTERNAL 
IRRADIATION 


28765 (INIS-SU-260, pp. 1173) Chromosomal aberrations 
in lymphocytes of cows under irradiation in vitro. Astasheva, 
N.P.; Khramtsova, L.K. AN SSSR, Moscow (USSR). 1989. 213p. 
(In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHROMOSOMAL ABERRATIONS/dose-response re- 
lationships; BIOLOGICAL RADIATION EFFECTS; COBALT 60; 
COWS; IN VITRO; LYMPHOCYTES 


28766 (INIS-SU-260, pp. 1162) On possibility of using bac- 
terial cultures for biological indication in case of low dose 
irradiation. Torosyan, M.V. (institut Biofiziki, Moscow (USSR)); 
Shishkova, O.V.; Ajzenberg, O.A.; Rabinkova, E.V.; Naumova, 
L.A.; Fradkin, G.E. AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union — radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. BACTERIA/biological indicators; BIOLOGICAL 
INDICATORS/low dose irradiation; BACTERIA; BIOLOGICAL RA- 
DIATION EFFECTS; GAMMA RADIATION; RADIOSENSITIVITY 


28767 (INIS-SU-260, pp. 1165-1166) Effect of low intensi- 
ties of chronic +-irradiation on development cycle of cell 
populations. Shcheikaeva, N.V. (AN SSSR, Moscow (USSR). Inst. 
Biologicheskoj Fiziki); Yurov, S.S.; Kuzin, AM. AN SSSR, Moscow 
(USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. All-Union 
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radiobiological conference. Moscow (USSR). 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only): 
INIS 

Short note. CHRONIC IRRADIATION/dose rates; ESCHERICHIA 
COLI/chronic irradiation: CELL CYCLE: DOSE-RESPONSE RELA- 
TIONSHIPS; GAMMA RADIATION: LOW DOSE IRRADIATION; 
RESPONSE MODIFYING FACTORS 


28768 (INIS-SU-260, pp. 1166-1167) Effect of chronic 
+-radiation with low intensities on mutagenesis in 
Sporobolomyces albor ubescens derx. Yurov. S.S. (AN SSSR, 
Moscow (USSR). Inst. Biologicheskoj Fiziki); Shchelkaeva, N.V. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHRONIC IRRADIATION/dose rates; MUTAGENE- 
SlS/chronic irradiation; BIOLOGICAL RADIATION EFFECTS; 
GAMMA RADIATION; LOW DOSE IRRADIATION; MUTAGENE- 
SIS; MUTATION FREQUENCY; YEASTS 


28769 (INIS-SU-260, pp. 1144-1145) Effect of low dose 
irradiation on pigment content and photosynthetic appara- 
tus in maize mutants. Zharichenko, G.I. (Kishinevskij 
Sel'skokhozyajstvennyj Inst., Kishinev (USSR)); Blyandur, O.V. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHLOROPHYLL/iow dose irradiation; CHLORO- 
PLASTS/low dose irradiation; CHLOROPHYLL; CHLOROPLASTS; 
DOSE-RESPONSE RELATIONSHIPS; GENETIC RADIATION EF- 
FECTS; GENOTYPE; MAIZE; PLANT BREEDING; RADIATION 
INDUCED MUTANTS 


28770 (INIS-SU-260, pp. 1150-1151) Effect of low dose irra- 
diation on intensity and trend of metabolism in agricultural 
plants. Kostin, V.1. AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union — radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. METABOLISM/low dose irradiation; PRODUCTIVITY/ 
low dose irradiation; BEETS; BIOLOGICAL RADIATION EFFECTS; 
CUCUMBERS; IONIZING RADIATIONS; METABOLISM; PLANT 
BREEDING; PRODUCTIVITY; SEEDS; TOMATOES; WHEAT 


28771 (INIS-SU—260, pp. 1154-1155) Content of some phy- 
tohormones in morphologically anomalous organs of spruce 
and basswood sprouting under chronic irradiation. Naumenko, 
V.D. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR)). AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MERISTEMS/biological radiation effects; MERIS- 
TEMS/morphological changes; TERRESTRIAL ECOSYSTEMS/ 
contamination; CELL CYCLE; CHRONIC IRRADIATION; LEAVES; 
MERISTEMS; PLANT GROWTH; SPROUTING; CONTAMINA- 
TION; TREES 


28772 (INIS-SU-260, pp. 1164) Monitoring of seeds of 
chronically irradiated herbaceous populations. Frolova, N.P. 
(AN SSSR, Sverdlovsk (USSR). Inst. Biologii); Popova, O.N.; 
Taskaev, A.l. AN SSSR, Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259—: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 7. All-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LOW DOSE IRRADIATION/genetic radiation effects; 
TERRESTRIAL ECOSYSTEMS/radiation monitoring, CHROMO- 
SOMAL ABERRATIONS; CHRONIC IRRADIATION; HERBS; 





MERISTEMS: RADIOECOLOGICAL 
DIOSENSITIVITY: SEEDS 


CONCENTRATION: = RA- 


28773 (INIS-SU-260, pp. 1170-1171) Radiation reaction of 
sporophyte to spraying with gamme-irradiated pollen. An- 
drejchenko, S.V. (Kievskij Meditsinskij Inst.. Kiev (Ukrainian SSR)) 
Grodzinskij. D.M.; Chebotareva. V.G. AN SSSR. Moscow (USSR) 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports 
Order Number DE91003117. Source: OSTI: NTIS (US Sales Only) 
INIS. 

Short note. POLLEN/dose-response relationships: POLLEN/plant 
growth, BIOLOGICAL RADIATION EFFECTS: GAMMA RADIA- 
TION; GENOME MUTATIONS: MORPHOLOGICAL CHANGES 
PLANT BREEDING: POLLEN: RADIATION DOSES 


28774 (INIS-SU-260, pp. 1174) Use of ionizing radiations 
to obtain new agricultural forms of the cotton of Cossypium 
barbadense L. Bazhanova, A.P. (AN Turkmenskoj SSR 
Ashkhabad (USSR). Inst. Botaniki): Mamedov, K. AN SSSR 
Moscow (USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS 

Short note. COTTON PLANTS/biological radiation effects: 
COTTON PLANTS/productivity. COBALT 60; PRODUCTIV- 
ITY; DOSE-RESPONSE RELATIONSHIPS; PLANT BREEDING; 
SEEDS 


28775 (INIS-SU-260, pp. 1136) Effect of low dose irradia- 
tion on quail hemopoiesis. Akilov, A.T.; Ishankulov, A.|. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD FORMATION/low dose irradiation; EM- 
BRYOS/blood formation; BIRDS; EMBRYOS; ERYTHROCYTES: 
HEMOGLOBIN; ONTOGENESIS 


28776 (INIS-SU—260, pp. 1137-1138) Character of structural 
and histochemical changes of endocrine glands and other or- 
gans of the organism subjected to low dose irradiation. 
Amvros'ev, A.P. (AN Belorusskoj SSR, Minsk (Byelorussian SSR)); 
Banetskaya, N.V.; Bondar’, V.M.; Dorokhina, R.I.; Malincheva, 
Eh.B.; Shostak, Yu.!.; Chekin, V.l. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ADRENAL GLANDS/biological radiation effects; 
ADRENAL GLANDS/utrastructural changes; LOW DOSE IRRA- 
DIATION/radiobiology; OVARIES/biological radiation effects; 
OVARIES/uttrastructural changes; PANCREAS/biological radiation 
effects; PANCREAS/ultrastructural changes; THYROID/biological 
radiation effects; THYROI|D/ultrastructural changes; OXIDORE- 
DUCTASES; ENZYME ACTIVITY; EXTERNAL IRRADIATION; 
INTERNAL IRRADIATION; IODINE 131; RADIOBIOLOGY; 
METABOLISM; OVARIES; PANCREAS; RATS; THYROID 


28777 (INIS-SU-260, pp. 1139-1140) Effect of low dose X- 
irradiation on regeneration of outside organs of elementary 
vertebrates. Baranovskij, A.Eh. (Khar’kovskij Gosudarstvennyj 
Univ., Kharkov (Ukrainian SSR)); Kudokotsev, V.P.; Perskij, E.Eh.; 
Utevskaya, L.A. AN SSSR, Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5: Summanes of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL REGENERATION/Iow dose irradiation; 
EARLY RADIATION EFFECTS; FISHES; RADIATION DOSES; 
TRITURUS; X RADIATION 
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28778 (INIS-SU-260. pp. 1140-1141: Role of hypothalamic 
neurosecretion in realizing stimulatory action of low dose irra- 
diation on postnatal oogenesis. Vardanyan. VA. (AN 
Armyanskoj SSR. Erevan (USSR);: Kyuchikyants. M.A. AN SSSR 
Moscow (USSR). 1988. 213p. (In Russian) (CONF-8908259-: 1 
All-Union radiobiological conference. Moscow (USSR). 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI: NTIS (US 
Sales Only): INIS 

Short note. HYPOTHALAMUS/biological radiation effects: HY- 
POTHALAMUS/low dose irradiation: OOGENESIS/hypothalamus 
BIOLOGICAL FUNCTIONS: CELL NUCLEI: HYPOTHALAMUS 
OOGENESIS: OVARIES: PARTIAL BODY IRRADIATION: WHOLE- 
BODY IRRADIATION 


28779 (INIS-SU-260. pp. 1141-1142) Infectious complica- 
tions under chronic fractionated low dose _ irradiation. 
Dzhikidze, Eh.K. (Akademiya Meditsinskikh Nauk SSSR. Moscow 
(USSR)). AN SSSR. Moscow (USSR). 1989. 213p. (In Russian) 
(CONF-8908259-: 1. All-Union radiobiological conterence. Moscow 
(USSR). 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INFECTIVITY/low dose irradiation: BIOLOGICAL RA- 
DIATION EFFECTS; CHRONIC IRRADIATION: DOSE-RESPONSE 
RELATIONSHIPS: ENDOTOXINS: FRACTIONATED _ IRRADI- 
ATION: INFECTIVITY; INTEGRAL DOSES: LABORATORY 
ANIMALS; RADIOSENSITIVITY 


28780 (INIS-SU-260, pp. 1143-1144) Peculiarities of disco- 
ordination mediator relations in brain at delayed periods 
following external and combined eftect of low dose irradiation. 
Dudina, T.V. (AN Belorusskoj SSR, Minsk (Byelorussian SSR). 
Inst. Fiziologii); Elkina, A.|.; Kandybo, T.S.: Tajts. M.Yu. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summanes 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BRAIN/delayed radiation effects; HYPOTHALAMUS/ 
iodine 131; HYPOTHALAMUS/low dose irradiation; ADRENAL 
GLANDS; BIOLOGICAL FUNCTIONS; BRAIN; EXTERNAL IRRA- 
DIATION; HYPOTHALAMUS; LABELLED COMPOUNDS; RATS; 
TIME DEPENDENCE; X RADIATION 


28781 (INIS-SU-260, pp. 1145-1146) Effect of superlow +- 
irradiation on cilica motor activity of gill ciliate epithelium of 
bivalve Mollusc of edible mussel. ivanovskij, Yu.A. 
(Dal’nevostochnyj Gosudarstvennyj Univ., Viadivostok (USSR)); 
Karpenko, A.A. AN SSSR, Moscow (USSR). 1989. 213p. (in Rus- 
sian). (CONF-8908259-: 1. All-Union radiobiological conference, 
Moscow (USSR), 21-27 Aug 1989). In 1. All-union radiobiological 
conference. V. 5: Summaries of reports. Order Number 
DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. EPITHELIUM gills; EPITHELIUM/low dose irradiation; 
MOLLUSCS/early radiation effects; BIOLOGICAL FUNCTIONS; 
BIOLOGICAL RECOVERY; EPITHELIUM; GILLS; GAMMA RADIA- 
TION; MOLLUSCS 


28782 (INIS-SU-260, pp. 1152) Low dose irradiation as a 
factor to increase resistivity of genetic structures of plant 
cells to subsequent irradiation. Kulikov, N.V. (AN SSSR, 
Sverdiovsk (USSR). Inst. Ehkologii Rastenij i Zhivotnykh); Al'shits, 
L.K.; Sergeev, A.M. AN SSSR, Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOSENSITIVITY/ractionated irradiation; RA- 
DIOSENSITIVITY/iow dose irradiation; GAMMA RADIATION; 
GENETIC RADIATION EFFECTS; PEAS; PLANT CELLS; RA- 
DIOSENSITIVITY; SEEDS 


28783 (INIS-SU-260, pp. 1152-1153) Thermoinduction of ra- 
diostability in birds enbryos to low dose _ irradiation. 
Kyuchikyants, M.A.; Vardanyan, V.A. AN SSSR, Moscow (USSR). 
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1989. 213p. ‘(In Russian). (CONF-8908259—: 1. All-Union radiobio- 
logical conterence. Moscow (USSR). 21-27 Aug 1989). In 7. 
All-union radiobiologicai conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OST!: NTIS (US Sales Only} 
INIS 

Short note RADIOSENSITIVITY ‘low dose irradiation 
CHICKENS: DOSE-RESPONSE RELATIONSHIPS: EMBRYOS 
HYPERTHERMIA:- RADIOSENSITIVITY: RESPONSE MODIFYING 
FACTORS: SURVIVAL CURVES 


28784 (INIS-SU-260. pp. 1153-1154) Reception system of 
steroid hormones under external low dose ~+-irradiation. Luk- 
sha, G.L. (AN Belorusskoj SSR. Minsk (Byelorussian SSR)): 
Popov. E.G.: Savateev. S.K.. Naumov. A.D.: Montik, VI: 
Filchenkov. G.N.: Gavrilin. MA. AN SSSR. Moscow (USSR). 1989. 
213p. (in Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference. Moscow (USSR). 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. STEROID HORMONES /low dose irradiation: BIO- 
LOGICAL RADIATION EFFECTS: GAMMA RADIATION; LIVER: 
PROSTATE: RADIOSENSITIVITY; RATS; THYMUS 


28785 (INIS-SU-260. pp. 1156-1157) Some aspects of the 
effect of low dose irradiation on metabolism in rat brain. 
Pikulev, A.T. (Belorusskij Gosudarstvennyj Univ.. Minsk (Byelorus- 
sian SSR)). AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 17. All-union radiobiologica! confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. METABOLISM/brain: METABOLISM/low dose irradia- 
tion, BIOLOGICAL RADIATION EFFECTS; CELL MEMBRANES; 
DOSE-RESPONSE RELATIONSHIPS; METABOLISM; BRAIN; 
PERMEABILITY; RATS; TIME DEPENDENCE; X RADIATION 


28786 (INIS-SU-—260, pp. 1157-1158) On the nature of stim- 
ulatory eftect of low dose irradiation. Ryasnyanskij, |.V. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LOW DOSE IRRADIATION/life span; LOW DOSE 
IRRADIATION/metabolism; ANIMAL CELLS; BIOLOGICAL FUNC- 
TIONS; BIOLOGICAL RADIATION EFFECTS; FOWL; GAMMA 
RADIATION; METABOLISM 


28787 (INIS-SU-260, pp. 1158-1159) Effect of low dose irra- 
diation on neurons and central nervous system. Sverdiov, A.G. 
(AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki); Pejmer, S.1.; 
Dudkin, A.O.; Bol’shakov, V.Yu. AN SSSR, Moscow (USSR). 1989. 
213p. (In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CENTRAL NERVOUS SYSTEM/ow dose irradiation; 
NERVE CELLS/low dose irradiation; BEETLES; BIOLOGICAL RA- 
DIATION EFFECTS; CELL MEMBRANES; FROGS; MAMMALS; 
MAN; PERMEABILITY 


28788 (INIS-SU-260, pp. 1159-1160) Functional and 
metabolic status of neutrophilic leukocytes under low dose ir- 
radiation. Smirnov, N.A.; Popov, A.V.; Sevruk, Yu.A.; Grebenyuk, 
A.N. AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiologica! confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LOW DOSE IRRADIATION/radiobiology; NEU- 
TROPHILS/biological radiation effects; ACID PHOSPHATASE; 
BIOLOGICAL FUNCTIONS; OXIDOREDUCTASES; ENZYME AC- 
pe LIPIDS; RADIOBIOLOGY; METABOLISM; NEUTROPHILS; 

ATS 
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28789 (INIS-SU-260. pp. 1163) Sympato-adrenal system 
under chronic and fractionated irradiation. Uteshev. A.B.: Musa- 
galieva. GM. AN SSSR. Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259— 1. All-Union — radiobiological 
conference. Moscow (USSR). 21-27 Aug 1989). In 1. All-union ra- 
diobiologica! conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. ADRENALINE/low dose irradiation: DOPA/low dose 
irradiation: NORADRENALINE/low dose irradiation: RATS:chronic 
irradiation: RATS/fractionated irradiations ACUTE IRRADIATION: 
ADRENALINE: BRAIN: DOPA: INTEGRAL DOSES: KIDNEYS: 
LIVER: MYOCARDIUM: NORADRENALINE: RATS 


28790 (INIS-SU-260. pp. 1167-1168) Phases of state of 
blood formation under prolonged eftect of low dose irradia- 
tion. Tyazhelova. V.G. (AN SSSR. Moscow (USSR). Inst 
Biologicheskoj Fiziki). AN SSSR. Moscow (USSR). 1989. 213p. (in 
Russian). (CONF-890825%: 1. All-Union _ radiobiological 
conference. Moscow (USSR). 21-27 Aug 1989). In 1. Ali-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. LYMPHOCYTES/chronic irradiation; LYMPHO- 
CYTES/low dose irradiations NEUTROPHILS/chronic irradiation: 
NEUTROPHILS/low dose irradiation: BLOOD FORMATION: CAR- 
CINOGENESIS; DOGS; LATENCY PERIOD; LYMPHOCYTES: 
MICE: NEUTROPHILS 


28791 (INIS-SU-260, pp. 1176) Course of Aleutian disease 
of minks under irradiation. Bobryshev, K.P. (Kazanskij Veteri- 
narnyj Inst., Kazan (USSR)); Nigmatullin, N.Kh. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. HEMIC DISEASES/low dose irradiation; HEMIC DIS- 
EASES/sublethal irradiation; BIOLOGICAL RADIATION EFFECTS; 
GAMMA RADIATION; IMMUNITY; RADIATION SYNDROME 


28792 (INIS-SU-260, pp. 1149-1150) Radiobiological pecu- 
liarities of cytogenetic changes in man under local low dose 
irradiation. Kisel’gof, E.B. (Nauchno-lssiedovatel'skij Inst. Radiat- 
sionnoj Gigieny, Leningrad (USSR)); Kuznetsov, A.I.; Kudritskij, 
Yu.K. AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. CHROMOSOMAL ABERRATIONS/diagnosis: CHRO- 
MOSOMAL ABERRATIONS/low dose irradiation; BIOLOGICAL 
RADIATION EFFECTS; DIAGNOSIS; DOSE-RESPONSE RELA- 
TIONSHIPS; HOMEOSTASIS; IONIZING RADIATIONS; NUCLEAR 
MEDICINE; PATIENTS 


28793 (INIS-SU-260, pp. 1171-1172) Some peculiarities of 
buildup and excretion of radioisotopes trom the organism of 
agricultural animals. Astasheva, N.P.; Romanov, L.M. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CESIUM 134/excretion; CESIUM 134/retention; CE- 
SIUM 137/excretion; CESIUM 137/retention; ANIMAL FEEDS; 
EXCRETION; RETENTION; DOMESTIC ANIMALS; ORGANS; RA- 
DIOACTIVITY; RADIONUCLIDE KINETICS; TISSUES 


28794 (INIS-SU-260, pp. 1169-1170) Peculiarities of muta- 
tion process in buckwheat. Alekseeva, E.S.; Rarok, V.A. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BUCKWHEAT/gene mutations; BIOLOGICAL EF- 
FECTS; BUCKWHEAT; GAMMA RADIATION; GENOTYPE; 





MORPHOLOGICAL CHANGES; MUTAGENS; PLANT BREEDING; 
RADIATION INDUCED MUTANTS 


28795 (INIS-SU-260, pp. 1206) Effect of some zinc contain- 
ing porphyrins on the revocery of radiation induced injuries of 
mammalian cells. Novosel’tseva, S.D. (institut Biofiziki, Moscow 
(USSR)); Kirillova, G.V.; Yartsev, E.1. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ANIMAL CELLS/biological recovery; ANIMAL CELLS/ 
porphyrins; ANIMAL CELLS/zinc complexes; PORPHYRINS; 
COBALT 60; IN VITRO; RADIATION DOSES; RESPONSE MODI- 
FYING FACTORS 


28796 (INIS-SU-260, pp. 1217) Modification of DNA repuir 
in man +-irradiated cells with the help of viruses and inter- 
feron. Sinel’shchikova, T.A. (AN SSSR, Moscow (USSR). Inst. 
Obshchej Genetiki); Gubitskaya, E.G. AN SSSR, Moscow (USSR). 
1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. DNA REPAIR/dose-response relationships; DNA RE- 
PAIR/response modifying factors; RESPONSE MODIFYING 
FACTORS/interferon; RESPONSE MODIFYING FACTORS /viruses; 
BIOLOGICAL RADIATION EFFECTS; GAMMA RADIATION: RADI- 
ATION DOSES; INTERFERON; VIRUSES; STRAND BREAKS 


28797 (INIS-SU—260, pp. 1219) Adaptive changes of topo- 
logical characteristics of lymphocyte nuclei under low dose 
x-irradiation. Talyzina, T.A. (Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR)); Spitkovskij, D.M. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LYMPHOCYTES/low dose irradiation; CELL NUCLEI; 
DOSE-RESPONSE RELATIONSHIPS; EARLY RADIATION EF- 
FECTS; LYMPHOCYTES; MAN; X RADIATION 


28798 (INIS-SU-—260, pp. 1200-1201) Reaction to irradiation 
and concept of physiological homology in the plants. Kubarev, 
P.I. AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 17. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLANTS/biological radiation effects; IONIZING RADI- 
ATIONS; PLANTS; RADiOSENSITIVITY 


28799 (INIS-SU-260, pp. 1210-1211) Morphological pecu- 
liarities of eyebright leaves in the regions with increased level 
ot radiation. Rostova, N.S. (Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR)); Gusarova, G.L. AN SSSR, Moscow (USSR). 
1989. 213p. (in Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 17. 
All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CHERNOBYLSK-4 REACTORVenvironmental im- 
pacts; LEAVES/morphological changes; TERRESTRIAL 
ECOSYSTEMS/radioecology; RADIOECOLOGY; BIOLOGICAL 
INDICATORS; LEAVES; PLANTS; RADIOECOLOGICAL CONCEN- 
TRATION; TAXONOMY; RADIOECOLOGY 


28800 (INIS-SU-260, pp. 1211-1212) Effect of increased 
gamme-radiation doses on torming of qualitative symptoms of 
thin-fibred cotton. Rustamova, B.Yu. (AN Turkmenskoj SSR, 
Ashkhabad (USSR). Inst. Botaniki); Mamedov, K.; Shamaeva, N.N. 
AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
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(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIATION INDUCED MUTANTS/piant breeding: BI- 
OLOGICAL RADIATION EFFECTS: COBALT 60; COTTON 
PLANTS; DOSE-RESPONSE RELATIONSHIPS; GERMINATION; 
RADIATION DOSES; SEEDS 


28801 (INIS-SU-—260, pp. 1212-1213) Comparative radiosen- 
sitivity of wheat dicentrics. Savchuk, S.A.; Mikheev, A.N. AN 
SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DICENTRIC CHROMOSOMES /radiosensitivity; RA- 
DIOSENSITIVITY; GENETIC CONTROL; MERISTEMS; PLANT 
BREEDING; RADIATION DOSES; SEEDLINGS; WHEAT 


28802 (INIS-SU-260, pp. 1220) Experimental study of 
growth in irradiated vegetating plants. Tomin, Yu.A.; Zemiyan- 
skaya, L.G. AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLANT GROWTH/biological radiation effects; PLANT 
GROWThH/ontogenesis; GAMMA RADIATION; LEAVES; ONTOGE- 
NESIS; RADIATION DOSES; REPRODUCTION; WHEAT 


28803 (INIS-SU-260, pp. 1224-1225) Effect of chronic irra- 
diation on biochemical variability of arabidopsis populations. 
Fedorenko, O.M. (AN SSSR, Moscow (USSR). Inst. Obshchej 
Genetiki); Kotlyarova, E.B.; Shevchenko, V.A. AN SSSR, Moscow 
(USSR). 1989. 213p. (in Russian). (CONF-8908259—: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). in 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ISOENZYMES/chronic irradiation; ARABIDOPSIS; 
BIOLOGICAL RADIATION EFFECTS; ENZYME ACTIVITY; ISOEN- 
ZYMES; LOW DOSE IRRADIATION 


28804 (INIS-SU-260, pp. 1229) Microelement content 
of maize radiomutants. Shumilo, P.E. (Kishinevskij 
Sel’skokhozyajstvennyj Inst., Kishinev (USSR)); Kolpashchikova, 
T.V. AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). 
(CONF-8908259-—: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIATION INDUCED MUTANTS/microanalysis: RA- 
DIATION INDUCED MUTANTS/multi-element analysis; CHRONIC 
IRRADIATION; DOSE-RESPONSE RELATIONSHIPS; GAMMA 
RADIATION; MAIZE; MICROANALYSIS 


28805 (INIS-SU-260, pp. 1204) Small mammals as an indi- 
cator of environmental contamination. Materij, L.D. (AN SSSR, 
Sverdlovsk (USSR). Inst. Biologii); Maslova, K.|.; Taskaev, A.I. AN 
SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. VOLES/biological indicators; VOLES/biological radia- 
tion effects; BACKGROUND RADIATION; FORECASTING; 
NATURAL RADIOACTIVITY; PATHOLOGICAL CHANGES; TER- 
RESTRIAL ECOSYSTEMS; VOLES 


28806 (INIS-SU-260, pp. 1205) Dependence of antiactinic 
activity of thiazole derivatives on its’ behaviour in the organ- 
ism. Men'shikova, G.A. (AN SSSR, Sverdiovsk (USSR). Inst. 
Ehkologii Rastenij i Zhivotnykh); Semenov, D.I.; Rasina, L.N.; Per- 
ova, N.M.; Novikova, A.P.; Chupakhin, O.N. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
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Order Number DE91003117. Source: OSTI; NTIS (US Sales Only): 
INIS. 

Short note. THIAZOLES/metabolism; EXCRETION; INTRA- 
VENOUS INJECTION: LETHAL RADIATION DOSE: MUSCLES: 
ORAL ADMINISTRATION; RADIOPROTECTIVE SUBSTANCES: 
RATS; RETENTION; THIAZOLES; METABOLISM 


28807 (INIS-SU-260, pp. 1209) Modification of small in- 
testinal injury by radioprotective substances of various 
chemical classes. Rasina, L.N. (Ural’skij Politekhnicheskij Inst., 
Sverdlovsk (USSR)); Chupakhin, O.N.;  Novikova, A.P.; 
Men’shikova, G.A.; Sidorova, L.P.; Perova, N.M.; Ponizovskij, M.G. 
AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL RECOVERY/thiazoles; MUCOUS 
MEMBRANES /biological recovery; MUCOUS MEMBRANES/small 
intestine; THIAZOLES; BLOOD; DOSE-RESPONSE  RELA- 
TIONSHIPS; GAMMA RADIATION; LIFE SPAN; RADIATION 
SYNDROME; RADIOPROTECTIVE SUBSTANCES; STEM CELLS; 
SUBLETHAL IRRADIATION; SUPRALETHAL IRRADIATION; 
WHOLE-BODY IRRADIATION 


28808 (INIS-SU-—260, pp. 1213-1214) Effect of x-radiation on 
accumulation of lipid peroxidation products in retina of pig- 
mentated and nonpigmentated mice. Sakina, N.L. (AN SSSR, 
Moscow (USSR). Inst. Khimicheskoj Fiziki); Dontsov, A.E.; 
Afanas’ev, G.G.; Pelevina, |.|.; Ostrovskij, MA. AN SSSR, Moscow 
(USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LIPIDS/early radiation effects; DOSE-RESPONSE 
RELATIONSHIPS; FRACTIONATED IRRADIATION; LIPIDS; 
MELANIN; MICE; OXIDATION; PEROXIDES; RETINA; X RADIA- 
TION 


28809 (INIS-SU—260, pp. 1215-1217) Cytofluorimetric study 
of radiation effect of peripheral blood lymphocytes. Siddikov, 
R.K.; Khakimov, P.A.; Akbarov, A.B.; Shadieva, N.Kh. AN SSSR, 
Moscow (USSR). 1989. 213p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. Al/-union radiobiological conference. V. 5: Summaries 
of reports. Order Number DE91003117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LYMPHOCYTES/early radiation effects; LYMPHO- 
CYTES/fluorescence spectroscopy; CELL NUCLEI; DNA; GAMMA 
RADIATION; LYMPHOCYTES; RADIATION DOSES; RATS; TIME 
DEPENDENCE 


28810 (INIS-SU-—260, pp. 1220-1221) State phases of blood 
formation system under chronic low dose irradiation. Tyazh- 
elova, V.G. (AN SSSR, Moscow (USSR). Inst. Biclogicheskoj 
Fiziki). AN SSSR, Moscow (USSR). 1989. 213p. (In Russian). 
(CONF-8908253-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological conter- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD FORMATION/chronic irradiation; BLOOD 
FORMATION/iow dose irradiation, BIOLOGICAL INDICATORS; 
BIOLOGICAL RADIATION EFFECTS: FORECASTING; LABORA- 
TORY ANIMALS; NEUTROPHILS; TIME DEPENDENCE 


28811 (INIS-SU-260, pp. 1222) Possible synergism of hy- 
perthermia and irradiation in analyzing crossing-over in 
Drosophila melanogaster and _ lycopersion esculentum. 
Ushchapovskij, |.V.; Korol’, A.B. AN SSSR, Moscow (USSR). 1989 
213p. (In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. CROSSING-OVER/gamma radiation, CROSSING- 
OVEPVhyperthermia; BIOLOGICAL EFFECTS; CHROMATIN; 
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CROSSING-OVER: HYPERTHERMIA: DROSOPHILA; GENE 
RECOMBINATION; LEAVES; ONTOGENESIS; PLANTS; SYNER- 
GISM:; X RADIATION 


28812 (INIS-SU-260, pp. 1223-1224) Carcinogenic effect of 
accelerated charged particles of high energies. Fedorenko, B.S. 
(Institut Mediko-Biologicheskikh Problem, Moscow (USSR)). AN 
SSSR. Moscow (USSR). 1989. 213p. (In Russian). (CONF- 
890825S-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOGENESIS/helium ions; CARCINOGENE- 
SlS/proton beams; BIOLOGICAL LOCALIZATION; BIOLOGICAL 
RADIATION EFFECTS; CARCINOGENESIS; DOSE-RESPONSE 
RELATIONSHIPS; GAMMA RADIATION; GEV RANGE 01-10; MEV 
RANGE 100-1000; NEOPLASMS; RATS 


28813 (INIS-SU-260, pp. 1228-1229) On Ca?* role in cell in- 
juries of the irradiated animals. Shevchenko, A.S.; Shevchenko, 
T.S.; Panteleev, L.l. AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CALCIUM COMPOUNDS /biological radiation effects; 
CALCIUM COMPOUNDS/metabolism; BLOOD PLATELETS; 
METABOLISM; CALCIUM 45; DOMESTIC ANIMALS; ERYTHRO- 
CYTES; GAMMA RADIATION; LYMPHOCYTES; RATS 


28814 (INIS-SU-260, pp. 1230) Embryogenesis delay of 
Bombyx Mori under +-irradiation. Yusifov, N.l. (AN SSSR, 
Pushchino-na-Oke (USSR). Inst. Biologicheskoj Fiziki); Agaev, F.A. 
AN SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. EMBRYOS/biological radiation effects; EMBRYOS/ 
survival curves; DOSE-RESPONSE RELATIONSHIPS; EMBRYOS; 
GAMMA RADIATION; HORMONES; RADIATION DOSES; SILK- 
WORM 


28815 (IPEN-PUB-—335) Radioprotective action of endo- 
neous and exogenous natural compounds. Del Mastro, N.L. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Apr 1991. 35p. (in Portuguese). Order Number 
DE91642132. Source: OSTI; NTIS (US Sales Only); INIS. 

In last years at the Radiobiology Division of our Institute several 
studies have been performed to determine the radioprotective 
capacity of some natural products from microbial, vegetal or en- 
dogenous origin. This substances have been chosen for some of 
their specific biological characteristics, among them: immunoestim- 
ulating (bacillus of Calmette-Guerin, Corynebacterium parvum), 
anti-inflammatory (Cordia verbanacea), anti-carcinogenic and anti- 
oxidant ones (a-tocopherol). Assays were performed using albino 
mice previously injected intraperitoneally with those agents and 
then irradiated with lethal doses of sup(60)Co gamma radiation. 
Survival and body weight curves after irradiation have been studied 
during 30 days comparing to normal controls. Depending on the 
specific properties of tested substances the induction of splenome- 
galia and the behavior of peritoneal cellularity were concomitantly 
analyzed. (author). 


28816 (Juel-Spez-559) Areas with increased natural 
radioactivity. Pt. 7. Studies on the environmental radiation dis- 
tribution and cancer risk prevalence in India. Soman, S.D. 
(Bhabha Atomic Research Centre, Bombay (india). Health and 
Safety Group); Nambi, K.S.V. Forschungszentrum Juelich GmbH 
(Germany). Zentralabteilung fuer Chemische Analysen. Mar 1990. 
25p. (CONF-8805404-—: Chemical analysis colloquium, Juelich 
(Germany), 30 May 1988). Order Number DE91523446. Source: 
OST!; NTIS (US Sales Only); INIS. 

When studying possible health effects of environmental radioac- 
tivity to man, areas of high natural radiation background are 
especially valuable. The classical and most investigated areas with 





this respect in the world are the monazite sand regions on the 
beaches of the States of Kerala and Tamil Nadu in South-India. In- 
dian scientists from the Bhabha Atomic Research Center (BARC) 
have investigated possible health effects to man by the high natu- 
ral background radiation in this area since about thirty years. As a 
remarkable result of the epidemiological studies. no significant 
genetical radiation damage effects within a collective of about sev- 
entythousand investigated persons could be observed. When 
studying lung cancer risks as a function of natural radiation expo- 
sure in the region of relatively low doses, the central problem is, 
how to extrapolate from the high doses of uranium miners to zero 
doses. Since the relative number of lung cancer is too small and 
does not exceed the statistical noise level, no significant experi- 
mental approval could be made until today. Therefore. one has to 
rely mainly on three different hypothesis, among which one cannot 
make an experimental decision at the moment. Hypothesis | (linear 
extrapolation) is the most pessimistic one, which denies the exis- 
tence of repair mechanisms. Hypethesis |! (threshold behaviour) is 
more realistic and considers repair mechanisms. Hypothesis Ill 
(hormesis effect) assumes positive health effects at lower radiation 
doses because of the proved existence of repair mechanisms in 
the living human cell and their stimulation by irradiation. In possible 
agreement with hypothesis III, within the last few years several au- 
thors in different areas of the world with higher natural radiation 
background have observed a significant decrease of lung cancer 
risk with increasing natural radiation background. The authors of 
this report are demonstrating this behaviour for India with their sets 
of data. (orig/MG). 


28817 (LBL-28078) The LET dependence of interphase 
chromosome breakage and rejoining in two mammalian cell 
lines. Goodwin, E. Lawrence Berkeley Lab., CA (United States). 
Dec 1988. 96p. Sponsored by USDOE, Washington, DC (United 
States); National Inst. for Occupational Safety and Health, 
Rockville, MD (United States); National Cancer inst., Bethesda, 
MD (United States). DOE Contract AC03-76SF00098. Grant NIH- 
RR-05918;Contract NCI-CA-15184. Order Number DE91016270. 
Source: OSTI; NTIS; GPO Dep. 

Chromosome breakage and rejoining was examined by the 
premature chromosome condensation technique. Breakage was in- 
duced by X-rays or particle beams over a LET range of 0.56 to 
2700 keV/um. The number of breaks per cell was linearly propor- 
tional to the dose of low-LET X-rays, or high-LET Ar, Ne or Nb 
tons. The initial level of breakage per unit dose was LET depen- 
dent. Breaks were Poisson distributed within the G, population at 
low LET; as LET increased, breaks became overdispersed due to 
multiple breaks from single particles. Break rejoining was not LET 
dependent, but the number of breaks which failed to rejoin did 
show LET dependence. Studies of chromosome ring formation indi- 
cated that misrepair follows first order kinetics, with the maximum 
number of rings formed showing a quadratic dose response. LET 
dependence of the survival response is influenced by: variation in 
initial efficiency of breaks; break distribution; and increased in non- 
rejoining breaks. 104 refs., 19 figs., 5 tabs. 


28818 (NIRS-M-78) Inhalation of airborne particles and 
mechanisms for induction of biological eftects. Matuoka, Os- 
amu; Inada, Jiro; Koizumi, Akira; Otu, Yuji (eds.). National Inst. of 
Radiological Sciences, Chiba (Japan). Mar 1991. 271p. (In Japan- 
ese). (CONF-891290—: 21. annual NIRS symposium on inhalation 
of airborne particles and induction mechanisms, Chiba (Japan), 7-9 
Dec 1989). Order Number DE91508518. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This issue is the collection of the papers presented at the 21th 
NIRS Symposium. The 7 of the presented papers are indexed indi- 
vidually. (J.P.N.). 


28819 (OH-85-183-K) Tritium uptake kinetics in crayfish 
(Orconectes immunis). Patrick, P.H. Ontario Hydro, Toronto, ON 
(Canada). Research Center. Jun 1985. 31p. Order Number 
DE91642141. Source: OSTI; NTIS (US Sales Only); INIS. 

Uptake of tritiated water (HTO) by Orconectes immunis was in- 
vestigated under laboratory conditions. Tritium uptake in the 
tissue-free water fraction (TFWT) was described using an exponen- 
tial model. When steady-state was reached, the ratio of TFWT to 
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HTO was approximately 0.9. Uptake of tritium in the organically- 
bound fraction (OBT: proceeded slowly. and had not reached 
steady-state after 117 days of culture. Although steady-state was 
never reached. the maximum observed ration of OBT to TFWT in 
whole animals was approximately 0.6. However. this ratio ex- 
ceeded unity in the exoskeleton. Specific activity ratios of OBT 
between crayfish and lettuce (food source) were less than or at 
unity for various test conditions. 


28820 (PNL—7199-HEDR) Atmospheric transport modeling 
and input data for Phase 1 of the Hanford Environmental Dose 
Reconstruction Project. Ramsdell. J.V.: Burk. K.W. Pacific North- 
west Lab.. Richland. WA (United States). Jul 1991. 67p. Sponsored 
by USDOE, Washington. DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91016131. Source: OSTI: NTIS; 
GPO Dep. 

This report summarizes the information used in modeling 
atmospheric transport and diffusion for Phase | of the Hanford En- 
vironmental Dose Reconstruction (HEDR) Project. It also lists the 
results of the atmospheric transport calculations that were provided 
for use in dose estimation. The report does not contain a descrip- 
tion of the atmospheric model or an analysis of the results of the 
atmospheric calculations. 9 refs., 3 figs., 14 tabs. 


28821 (PNL-SA-18325) Microdosimetry of radon progeny: 
Application to risk assessment. Fisher. D.R. (Pacific Northwest 
Lab., Richland. WA (USA)): Hui, T.E.: James, A.C.; Bond. V.P. Pa- 
cific Northwest Lab., Richland, WA (United States). Jun 1991. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO06-76RL01830. (CONF-901010-6: 29. Hantord symposium 
on health and the environment: indoor radon and lung cancer— 
reality or myth, Richland. WA (United States). 16-19 Oct 1990). 
Order Number DE91015266. Source: OSTI; NTIS: INIS; GPO Dep. 

We hypothesize that the probability of lung cancer is related to 
the specific energy imparted to cells in the bronchial epithelium by 
radon and its progeny. The relationship between specific energy 
distribution and probability of important biological effects may be 
determined from irradiation of cultured bronchial epithelial cells and 
exposure of laboratory animals to radon and its progeny. The con- 
cept of “hit-size effectiveness function” is useful for interpreting 
calculated specific energy spectra. This implies that epithelial cells 
should be exposed to radiation of different quality and absorbed 
dose levels to unfold the cell-specific transformation probability 
needed to predict the dose-response function. Factors that remain 
to be quantified are the time course of irradiation, dose rate, linear- 
ity of the response at low levels of exposure, and relative impact of 
cofactors which are important in cancer induction. 15 refs., 3 figs., 
1 tab. 


28822 (PNL-SA-18989) A review of experimental animal 
radon health effects data. Cross, F.T. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1991. 7p. Sponsorec by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9107136-5: 9. International Congress of 
Radiation Research (ICRR) conference, Toronto (Canada), 7-12 Jul 
1991). Order Number DE91016710. Source: OSTI; NTIS; GPO 
Dep. 

Although epidemiological data from underground miners confirms 
the carcinogenicity of radon exposure, the evidence is less conclu- 
sive for quantitation of these risks. especially for indoor air, due to 
changes in exposure and interacting factors such as smoking. 
Animal studies are particularly valuable for understanding the car- 
cinogenicity of human radon exposure, since animals can be 
exposed to different agents under defined conditions. Exact doses 
to critical cells can be determined and the results related to human 
exposures to quantify risk. Study of radon-induced mutations and 
changes in expression of oncogenes or tumor-suppressor genes as 
well as growth factors and receptors during tumor progression also 
aids in determining the mechanism of radon carcinogenesis, crucial 
for determination of risk from low-dose exposures. This review em- 
phasizes the carcinogenicity of radon exposure in rats; mechanistic 
data is scarce in rats and is not addressed here. 15 refs., 1 fig., 1 
tab. (MHB) 


28823 (PNL-SA-19592) Neutron dosimetry using optically 
stimulated luminescence. Miller, S.D.; Eschbach, P.A. Pacific 
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Northwest Lab.. Richland. WA (United States}. Jun 1991. 16p 
Sponsored by USDOE. Washington. DC (United States). DOE 
Contract ACO6-76RL01830 (CONF-9106235-3: 11. Department of 
Energy workshop on personne! neutron dosimetry. Las Vegas. NV 
(United States). 4-7 Jun 1991). Order Number DE91015781 
Source: OSTI: NTIS: INIS: GPO Dep 

The addition of thermoluminescent (TL) materials within hydroge- 
nous matrices to detect neutron-induced proton recoils for radiation 
dosimetry is a well-known concept. Previous attempts to implement 
this technique have met with limited success. primarily due to the 
high temperatures required for TL readout and the low melting 
temperatures of hydrogen-rich plastics. Research in recent years at 
Pacific Northwest laboratories (PNL) has produced a new Optically 
Stimulated Luminescence (OSL) technique known as the Cooled 
Optically Stimulated Luminescence (COSL) that offers. for the first 
time, the capability of performing extremely sensitive radiation 
dosimetry at low temperatures. In addition to its extreme sensitivity. 
the COSL technique offers multiple readout capability. limited fad- 
ing in a one-year period. and the capability of analyzing single 
grains within a hydrogenous matrix. 4 refs., 10 figs 


28824 (PNL-SA-19720) Studies of workers exposed to low 
doses of radiation. Gilbert, E.S. Pacific Northwest Lab., Richland, 
WA (United States). Jul 1991. 37p. Sponsored by USDOE, Wash- 
ington. DC (United States). DOE Contract AC06-76RL01830 
(CONF-9107140—1: 1991 safety and health conference, Washing- 
ton, DC (United States), 8-9 Jul 1991). Order Number 
DE91015542. Source: OSTI; NTIS; INIS: GPO Dep. 

Currently, several epidemiologic studies of workers who have 
been exposed occupationally to low levels of radiation are being 
conducted, and include studies of workers in the United States, 
Great Britain, and Canada involved in the production of both de- 
fense materials and nuclear power. This paper focuses on studies 
that evaluate the possible adverse effects resulting from external 
exposure to radiation. The radiation risk estimates that have been 
used to establish radiation protection standards for workers and 
others have been obtained mainly from studies of persons exposed 
at high doses (generally exceeding 100 rem) and dose rates. The 
study of Japanese atomic bomb survivors in Hiroshima and Na- 
gasaki is by far the most important study, but, in addition, there are 
many studies of persons exposed for medical reasons. However, 
questions remain with regard to the extrapolation process that has 
been necessary for estimating low-level radiation risks. Occupa- 
tional studies provide a direct assessment of risk based on data on 
persons exposed at the actual levels of interest. If current risk 
estimates are correct, these studies have very little chance of de- 
tecting risk, but can still be used to provide useful upper limits on 
risks. The studies are also adequate to detect serious underestima- 
tion of risks. 36 refs., 3 figs., 3 tabs. 


28825 (RERF-TR-1-91) Mortality among the offspring (F1) 
of atomic bomb survivors, 1946-85. Yoshimoto, Yasuhiko; Schull, 
W.J.; Kato, Hiroo; Neel, J.V. Radiation Effects Research Founda- 
tion, Hiroshima (Japan). Mar 1991. 31p. Order Number 
DE91522308. Source: OSTI; NTIS (US Sales Only); INIS. 

We compare deaths occurring in the years 1946-85 in a cohort of 
31,159 children born to parents one or both of whom were exposed 
to the atomic bombing of Hiroshima or Nagasaki, and received a 
combined (i.e., joint) gonadal dose of 0.01 Sv or more, with deaths 
in a comparable control group, totaling 41,069 children. The aver- 
age combined gonadal dose equivalent for the exposed parents 
was 0.435 Sv. Gonadal doses were calculated using the recently 
established DS86 system, supplemented by an ad hoc system for 
those children for whom a DS86 dose could not be computed for 
one or both parents. The mean age of living members of the co- 
horts was 28.8 years. When a linear relative risk model is fitted to 
the data, no statistically significant increase in the risk of mortality 
attributable to diseases other than neoplasms is noted following 
parental exposure, the excess relative risk being 0.030 (+-0.046) 
per sievert based on the subset of individuals with DS86 doses, 
assuming the RBE of neutrons to be 20. For fatal cancer, in confir- 
mation of an earlier report on cancer incidence below the age of 
20 in this same group, again no statistically significant effect was 
observed as parental radiation dose increased. This model was 
also fitted to the data used in the relative risk estimate to provide 
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some continuity with the past. The results give an intercept of 
0.0420i+-0.0015) and a linear regression coefficient of 0.00169 (+- 
0.00157) per sievert. This leads to the calculation of a (statistically 
nonsignificant) excess relative risk of 0.040. in good agreement 
with the excess obtained by fitting the relative risk model. An anal- 
ysis based on the full sample. using not only the DS86 dose group 
but also the ad hoc dose group. vields essentially the same result 
as the analysis restricted to the DS86 dose group. (J.P.N.). 


28826 (RIVM—243504001) Definition of the dose(tempo)- 
distribution in the biological irradiation-tacility of the RIVM. 
Bader. F.J.M. Rijksinstituut voor Volksgezondheid en Milieuhy- 
giene. Bilthoven (Netherlands). Feb 1990. 37p. (In Dutch). Project 
nr. 243504. Order Number DE91640198. Source: OSTI: NTIS (US 
Sales Only): INIS 

This investigation was made on assignment of the Directorate of 
the Dutch State Institute for Public Health and Environmental Hy- 
giene (RIVM): includes summaries in Dutch and English 

The RIVM biological irradiation facility (BBF) for the irradiation of 
biological samples and small animals is a self shielded device and 
can be safely operated in an existing laboratory environment. There 
are two '97Cs sources (15TBq) in a bilateral geometry to give max- 
imum dose uniformity. The easily accessible irradiation chamber is 
housed in a rotating lead shielding. Experiments were made to de- 
termine the absorbed dose in plastic tubes filled with water and the 
dose distribution over the tube-holder. Separate experiments were 
made to determine the absorbed dose during the rotation of the 
irradiation chamber and to check the irradiation timer. For the ex- 
periments LiF:Mg,Ti (TLD-100) extruded ribbons were calibrated in 
a collimated beam of '9’7Cs gamma rays. The determination of the 
absorbed dose in water was based on a users biological irradiation 
set up. The TLDs were individually sealed in thin plastic foil and put 
in plastic tubes third filled with water. The tubes were placed verti- 
cally in the tube-holder in the centre of the irradiation chamber. The 
results show the absorbed dose in water (determined on January 
1, 1990) is equal to 0.97 Gy/timer-unit, with a total uncertainty of 7 
percent (1c). During the rotation of the irradiation chamber the ab- 
sorbed dose equal to 0.38 Gy, with a total uncertainty of 15 percent 
(1c). The variation of the dose distribution was determined at 15 
points distributed over the tube-holder. The doses in the measure- 
ment point in the centre of the tube-holder was taken as reference 
value. The maximum observed deviation over the other measure- 
ment points amounts to -16 percent of it. The results indicate that 
within a range from 2-11 'timer-units’ no differences are present. 


28827 (RIVM—248474001) Comparison of the dose-eftect 
relationship for UV radiation and ionizing radiation. Leenhouts, 
H.P. (Rijksinstituut voor Volksgezondheid en Milieuhygiene, 
Bilthoven (Netherlands)); Sijsma, M.J.; Chadwick, K.H. Rijksin- 
stituut. voor Volksgezondheid en Milieuhygiene, Bilthoven 
(Netherlands). Jun 1990. 14p. Project nr.248474. Order Number 
DE91640207. Source: OSTI; NTIS (US Sales Only); INIS. 

This investigation was carried out on behalf and supported by 
the Commission of the European Communities (Directorate Gen- 
eral XIl). 

lonizing radiation and ultraviolet radiation (UV) are both physical 
agents with mutagenic and carcinogenic properties. However, there 
are some basic differences in the fundamental mechanism of their 
interaction with biological material that may have consequences for 
risk assessment. in this paper the dose-effect relationships for 
gamma radiation and UV at cellular level will be used to demon- 
strate the different radio-biological effectiveness of both agents. 
The results will be discussed in the framework of a biophysical 
model, based on the assumption that DNA doublestranded lesions 
are crucial for the cytotoxic action. After exposure to ionizing radia- 
tion, the lesions are fixed immediately following irradiation, but after 
UV exposure the lethal lesions are recognized only in the next 
DNA synthesis phase. The combination of this concept with the 
mechanism of lesion induction and the possibility of repair, leads to 
different dose and time relationships for the radiation effects of 
both agents. The possible consequences for risk assessment at 
low levels will be discussed. (author). 9 refs.; 5 figs. 


28828 (RIVM-248806001) Comparative risk assessment of 
radiation and other mutagenic agents: Low dose relative risk 





of different ionizing radiations and comparison with UV radia- 
tion. Leenhouts, H.P. (Rijksinstituut voor Volksgezondheid en 
Milieuhygiene. Bilthoven (Netherlands)); Pruppers, M.J.M.; 
Wijngaard. E.: Sijsma, M.J.: Bouwens, B.T.; Chadwick, K.H. Ri- 
jksinstituut voor Volksgezondheid en Milieuhygiene, Bilthoven 
(Netherlands). Apr 1990. 18p. Project nr.248806. Order Number 
DE91640199. Source: OSTI; NTIS (US Sales Only); INIS. 

This investigation was carried out on behalf of and for the ac- 
count of the Commission of the European Communities 
(Directorate-General XIl). 

This is the final report of a contract of RIVM in the framework of 
the Radiation Protection Programme of the Commission of the Eu- 
ropean Communities. The aim of the project was to investigate the 
nature of the dose-effect relationship for radiobiological effects after 
difterent types of ionizing radiation and UV. The results support the 
idea that the linear-quadratic dose relationship for radiobiological 
effects does reflect a 2-hit or 2-event type of radiation effect. The 
track structure calculations of the linear term indicate that the DNA 
double-strand break could be the crucial lesion and that the 2 si- 
multaneous events should occur close to each strand of the DNA 
molecule in a single track. The experimental data indicate that the 
quadratic term arises from the combination of 2 time independently 
induced events the role of which can be modified by repair but 
these data do not provide any information on the nature of the ra- 
diation induced lesions. (author). 8 refs.; 7 figs. 


28829 (UCRL-ID—107630) Heart value processsing: A feasi- 
bility study. Candy, J.V.; Barnes. F.L.; Thomas, G.H. Lawrence 
Livermore National Lab.. CA (United States). Jul 1991. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE91015748. Source: OSTI; 
NTIS; GPO Dep. 

After processing of digital acoustic data measured from labora- 
tory sheep with implanted Bjorek-Shiley convexo-concave heart 
valves, analysis indicates that the measurements of a “good” valve 
provide spectral information the expected frequency bands, but due 
to the noisy operational environment, extraneous resonances also 
appear. The measurements of a “fractured valve” appear similar to 
the good valve primarily because of poor signal-to-noise ratio and 
the inability to detect the onset of valve opening because of low 
signal level. The results of processing these preliminary data sets 
indicate that preprocessing (filtering, resampling, etc.) of the noisy 
data and extracting the valve “closings” and “openings” aids the 
overall analysis. This resonance extraction enables us to investi- 
gate the critical fracture spectral region for “failure resonances” 
(e.g. 2 = 3 KHz). Although modern spectral analysis techniques 
coupled with this preprocessing aids in discerning the fracture res- 
onances, the techniques are not adequately reliable by themselves 
and therefore, a noise cancelling filter was designed for signal en- 
hancement. Preliminary results appear promising, but more data 
must be analyzed to attach any statistical significance to the find- 
ings. 8 refs., 6 figs. 


5602 Thermal Effects 
Refer also to citation(s) 28588 


28830 (SNV-3786) Bottom fauna in the area of Simpevarp 
1983-1989. Mo, K. National Environmental Protection Agency, 
Solna (Sweden). Sep 1990. 3ip. (in Swedish). Order Number 
DE91641226. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies of the fauna in the thermal discharge area of Simpevarp. 
Both the number of species and the total number of organisms 
have increased in the bottom sediments of the area. (K.A.E.). 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 27207, 27335, 28580, 28598 


28831 (DOE/ER/60444—2) Simulated eftects of a doubling 
of carbon dioxide on corn production in portions of the cen- 
tral US: Final report. Decker, W.L.; Achutuni, V.R.; Dhakhwa, G. 
Missouri Univ., Columbia, MO (United States). Cooperative Inst. for 
Applied Meteorology. 1 Mar 1991. 37p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG02-86ER60444. 
Order Number DE91016843. Source: OSTI: NTIS: GPO Dep. 

One aspect of global change with consequence for agriculture is 
the “greenhouse effect.” In recent years many of the “greenhouse 
gases” have been increasing in concentration. The trace gas most 
often identified as a major contributor to the increased concentra- 
tion of the greenhouse gases is carbon dioxide. Water vapor, 
although not a pollutant, remains as the most important green- 
house gas in the atmosphere. Global warming will result in 
increased evaporization and consequently, the concentration of 
atmospheric water vapor. Carbon dioxide. in addition to its impor- 
tance as a greenhouse gas, also supplies the carbon for the 
photosynthetic reaction in plant growth. There are many reports in 
the literature which demonstrate that as the concentration of car- 
bon dioxide increases the amount of photosynthate produced at a 
given light level will be increased. Thus, carbon dioxide acts as a 
“fertilizer” enhancing the growth process and the levels of grain 
and forage production. To simulate the effects of increases in car- 
bon dioxide, it is necessary to develop a model of how plants 
respond to both these changes and any interactions between the 
two effects. The model must consider the effects of climate change 
on the water balance and crop development (rates of growth and 
phenological stages). It must consider how these factors will inter- 
act with the changes induced in the plant by the increased carbon 
dioxide to either increased or decreased carbohydrate production. 
16 refs., 15 figs., 7 tabs. 


28832 (DOE/METC—90/6115-Vol.2, pp. 538-546) Toxicologi- 
cal studies of mild gasification products. Ong, Tongman 
(NIOSH, Morgantown, WV (USA)); Ma, J.: Whong, Wenzong; Wal- 
lace, W. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1990. DOE Contract Al21-89MC26018. 
(CONF-900853—Vol.2: 10. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(United States), 28-30 Aug 1990). In Proceedings of the tenth an- 
nual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 262p. Order Number DE90009690. 
Source: OSTI; NTIS. 

The objectives of this project are: (1) to perform mutagenicity 
studies on coal liquids produced by mild gasification from different 
coals and/or processing conditions with the Ames Salimonella/ 
microsomal assay system, (2) to determine whether coal liquids 
which are mutagenic to bacteria are also mutagenic and/or clasto- 
genic to mammalian cells, (3) to establish correlations among 
mutagenicity, aromaticity and boiling range of coal liquids, and (4) 
to identify the chemical classes which are likely to be responsible 
for the mutagenic activity of gasification products. This paper re- 
ports on the progress of this project. 


28833 (ETDE-mf—1515360) Multi-centred study aimed at 
the development and validation of methods for the biological 
monitoring of the influences of PAH on humans. Related in- 
vestigations into the carcinogenicity of fractions of sidestream 
smoke condensate using the lung implantation test in rats. 
Wenzel-Hartung, R.; Brune, H. Biologisches Lab. Dr. med. H. 
Brune, Hamburg (Germany); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 8 Mar 1988 13p. (in German). 
Contract BMFT 01HK764. Order Number DE91515360. Source: 
OSTI; NTIS (US Sales Only). 

A lung implantation test was carried out in three-month-old fe- 
male Osborne Mendel rats, which received three fractions of 
sidestream smoke condensate, being administered once in propor- 
tional doses at the beginning of study. The greatest carcinogenic 
potential was determined for PAH > 3 ring structures, which was 
the smallest fraction as regards weight and caused carcinomas in 
14% of the rats at a dose level of 1.06 mg/animal. When the dose 
was increased 10fold, carcinomatous changes were seen in no less 
than 40% of the animals. The frequency of carcinomas determined 
for PAH 2 + 3 ring structures, being the largest fraction on the ba- 
sis of weight, was lower than 6% and absence of any carcinogenic 
potential could be shown for the fraction of semi-volatiles, which 
are in about the same weight range. The results obtained here 
have led to the conclusion that the fraction of PAH > 3 ring struc- 
tures has the greatest share by far (an estimated 70%) in the 
carcinogenicity of sidestream smoke condensate. (orig.). 
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28834 (ETDE-mf-1515786) Investigations for the quantifi- 
cation of injury to forest trees on the basis of spectral 
reflectance properties. Final report. Ammer, U.; Koch. B.; 
Schneider. T.; Wittmeier, H. Muenchen Univ. (Germany). Lehrstuhl 
fuer Landschaftstechnik: Bundesministerium fuer Forschung und 
Technologie. Bonn (Germany). Jun 1990 175p. (In German). Con- 
tract BMFT 0339061B0. Order Number DE91515786. Source: 
OSTI: NTIS (US Sales Only). 

Research work to quantify injury to forest trees by means of their 
spectral reflectance properties had to be finalized in December 
1989. as the grant term expired. At the beginning of the eighties, 
when novel forest disease was dramatically on the increase. the 
concept evolved to develop a method for surveying the condition of 
forests based on the spectral reflectance of trees. To carry out the 
measurements, a spectroradiometer was developed that measures 
between 400 nm and 2200 nm radiation in 58 steps and can be 
used both in the laboratory and the field. It served to measure the 
reflectance of trees over a period of four years (1985-89). The re- 
sults show clearly the influence of diurnal curves, annual curves, 
needie loss, yellowing, dry stress, and the age of needles on the 
reflectance of trees. The uses of remote sensing data for forest 
condition surveys are demonstrated as well as the influence of fac- 
tors limiting surveying (soil. lighting, shadow). Further detailed 
research into the influence of these external parameters on foliage 
reflectance is deemed necessary. (orig.). 


28835 (ETDE-mf—1515882) Electron microscopic investiga- 
tions for judging the accumulation and effect of organic air 
pollutants in leaf organs. Final report. Kristen, U. Hamburg Univ. 
(Germany). Inst. fuer Allgemeine Botanik und Botanischer Garten; 
Bundesministerium fuer Forschung und Technologie. Bonn (Ger- 
many). 1989 9p. (in German). Contract BMFT 037401. Order 
Number DE91515882. Source: OSTI; NTIS (US Sales Only). 

Needle material from pairs of trees in an old spruce stand near 
Hamburg was subjected to comparative, electron-microscopic tis- 
sue analyses. The aim is to elucidate the part played by organic air 
pollutants as one of several causes of novel forest decline against 
the background of already existing data on organic and inorganic 
air pollution, soil chemism, population genetics, and physiological 
investigations of crowns of trees. For the screening of atmogenous 
organic substances, a pollen test system was developed. Cy- 
topathological symptoms established by electron microscopy like, 
for instance, the expansion of the thylakoids, point to an injury at 
the molecular level, possibly due to organic air pollutants. Investi- 
gations on the cytotoxicity of atmogenous organic substances by 
means of the pollen test system so far confirm that pen- 
tachlorophenol, 2-tertiary-butyl-4-methoxyphenol, 2.4-dinitrophenol, 
and triethyl lead chloride have a particularly cytotoxic effect. 
According to the results obtained, the ailing spruces at the investi- 
gated site exhibit modifications of their photosynthesis apparatus. 
But these can not. so far, be traced back to the effect of an individ- 
ual air pollutant. (JH) 


28836 (INFO-0306) Study of the effects of uranium on kid- 
ney function. Moss, M.A. (Dalhousie Univ., Halifax, NS (Canada)). 
Atomic Energy Control Board, Ottawa, ON (Canada). Mar 1989. 
69p. Order Number DE91638683. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The chemical toxicity of inhaled or ingested soluble uranium, es- 
pecially its nephrotoxicity surpasses its radiotoxicity. Because of 
the functional overcapacity of the kidney, it is probable that 
adverse effects on renal function due to occupational uranium ex- 
posure may be sustained long before this becomes evident. The 
advent of more sensitive and specific tests, particularly of proximal 
tubular dysfunction, suggests that it may now be possible to detect 
and monitor such sub-clinical effects on renal function. The Atomic 
Energy Control Board requires an updated review of uranium 
nephrotoxicity, and an evaluation of the various tests available 
which might be used to detect altered kidney function in uranium 
workers. Recommendations are also required regarding occupa- 
tional studies which could be conducted in these workers to assess 
their current state of kidney function and possibly serve as monitor- 
ing tools in the future. 


28837 (ORNL/M-1336) TNT metabolites in animal tissues: 
Final report, December 1990. Shugart, L.R.; Griest, W.H.; Tan, 
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E.: Guzman. C.: Caton, J.E.: Ho. C.-H.; Tomkins. B.A. Oak Ridge 
National Lab.. TN (United States). Jun 1991. 83p. Sponsored by 
Department of Defense. Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91015518. Source: 
OSTI: NTIS: GPO Dep. 

Analyses for TNT and nine potential metabolites (TNT-related 
compounds) were made in deer, rabbit, and quail tissues (muscle 
and liver) taken from the Alabama Army Ammunition Plant (AAAP), 
Childersburg, Alabama. The listed TNT-related compounds are 
2.4,6- trinitrotoluene (parent compound); 2,4-diamino-6-nitrotoluene; 
2.6-diamino-4-nitrotoluene: 2-amino-4,6-dinitrotoluene: 4-amino-2,6- 
dinitrotoluene; 2,4,6-trinitrobenzy! alcohol; 2,4,6-trinitrobenzoic acid: 
1,3,5-trinitrobenzene; 4-hydroxylamino-2,6-dinitrotoluene; and 
2.6,2',6'-tetranitro-4,4’-azoxytoluene. The procedure for extraction 
of these compounds from animal tissue required homogenization in 
acetonitrile, and subsequent partitioning into chloroform. Quantita- 
tive determination of extracted compounds was obtained by 
chromatographic separation on a mixed-mode HPLC column in 
which the phase bonded to the silica surface contained both a C18 
(reversed-phase function) and a secondary amine (anion exchange 
function) incorporated into a single ligand. A ternary mobile phase 
gradient containing pH 5.1 phosphate buffer, methanol, and ace- 
tonitrile was used in separation. An experimental verification of the 
metabolism of TNT and the detection (or absence) of the selected 
metabolites was pertormed in mice subacutely dosed with 100 mil- 
ligrams per kilogram of ['4C]-TNT. These studies show that the 
TNT-related compounds of concern do accumulate in muscle and 
liver tissue of the mouse under the experimental conditions im- 
posed, but at concentrations below the 1.2 ppM level. However, 
products other than TNT and free metabolites may be accumulat- 
ing since some ['*C] was found to be nonextractable. 13 refs., 5 
figs., 6 tabs. 


28838 (UCRL-JC—107755) Biological dosimetry and mecha- 
nisms of carcinogenesis. Mendelsohn, M.L. Lawrence Livermore 
National Lab., CA (United States). 14 Jun 1991. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9104280—-1: Symposium on _ chemical 
carcinogenesis: the relevance of mechanistic understanding in toxi- 
cological evaluation, Berlin (Germany), 29-30 Apr 1991). Order 
Number DE91015689. Source: OSTI; NTIS; GPO Dep. 

Biological dosimetry has been given new meaning in recent 
years by advancing methodologies which provide increasingly sen- 
sitive and detailed cellular and biochemical information on the 
exposed subject. One mode of dosimetry is the toxicological mode; 
this involves the study of cause and effect relationships across 
subjects, doses, agents and species. The primary purpose of this 
mode is to understand and generalize the underlying mechanisms 
of biological damage, and to help predict or prevent ultimate toxic 
effects. The other mode of dosimetry described here is the epi- 
demiological mode. Here the emphasis is on using the biological 
response to reconstruct the dose received by occupationally, envi- 
ronmentally or medically exposed populations. This paper describes 
the use of these two modes of dosimetry in unraveling the mecha- 
nisms and risks of carcinogenesis in human populations. 17 refs. 
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28839 (ORNL/TM—11842) Management plan for Chemical 
Stockpile Emergency Preparedness Program Medical Course 
(Re)Design. Copenhaver, E.D. Oak Ridge National Lab., TN 
(United States). May 1991. 17p. Sponsored by Federal Emergency 
Management Agency, Washington, DC (United States). DOE Con- 
tract ACO5-840R21400. Order Number DE91014968. Source: 
OSTI; NTIS; GPO Dep. 

Under the Interagency Agreement between the Federal Emer- 
gency Management Agency (FEMA) and the Department of Energy 
(DOE), Oak Ridge National Laboratory (ORNL) has been tasked 
with the preparation of a chemical-agent-specific course (and a 
complementary “train-the trainer” program) for civilian emergency 
medical technicians (EMTs) and paramedics in Chemical Stockpile 





Emergency Preparedness Program (CSEPP)-impacted communi- 
ties in the 10 CSEPP states. This course is to be based on the 
Centers for Disease Control course “Medical Management of 
Chemical Exposures” and the US Army Medical Research Institute 
of Chemical Defense (MRICD) course entitled “Medical Manage- 
ment of Chemical Casualties.” Though the course materials will be 
based strongly on the above courses that have already undergone 
review and approval from the US Department of Health and 
Human Services (DHHS) and the Army. they will have to be rede- 
veloped to a significant degree. The redevelopment will change the 
orientation from on-site conditions to potential off-site conditions 
and will allow the courses or course modules to be used in the va- 
riety of instructional conditions outlined. the most difficult condition 
being the ability to be used by an individual without an instructor 
present. This necessitates the development of self-study guides for 
each module as well as instructional materials geared to group in- 
teractions and instructor-controlled presentation. 6 refs., 2 tabs. 


28840 (PNL-7738) Evaluation of S-101 course ‘“Supervi- 
sors’ orientation to occupational safety in DOE” taught at 
Rocky Flats, Colorado, April 23—-May 2, 1991. Vinther, R.W. Pa- 
cific Northwest Lab., Richland, WA (United States). Jul 1991. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91015806. Source: 
OSTI: NTIS; GPO Dep. 

This report summarizes trainee evaluations for the DOE Safety 
Training Institute’s course, “Supervisors Orientation to Occupational 
Safety in DOE,” which was conducted twice at the Rocky Flats fa- 
cility between April 23, 1991 and May 2, 1991. The first part of the 
report summarizes the quantitative course evaluations that trainees 
provided upon completion of the course and provides a transcript 
of the trainees written comments in Appendices A and B. The sec- 
ond part summarizes results from the final examination designed to 
measure the knowledge gained from the course. The third part of 
the report summarizes course modifications and recommendations 
for improvement. Numeric course ratings were generally positive 
and show that the course material and instruction was very effec- 
tive. Written comments supported the positive numeric ratings. The 
course content and knowledge gained by the trainees exceeded 
most of the students expectations of the course. Results from the 
final examination showed that students gained appropriate knowl- 
edge from the course. 


28841 (PNL-7747) Evaluation of S-101 course “Supervi- 
sors’ Orientation to Occupational Satety in DOE” taught in 
Richland, Washington, May 20—May 23, 1991. Vinther, R.W. Pa- 
cific Northwest Lab.. Richland, WA (United States). Jul 1991. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91015804. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the DOE Safety 
Training Institute's course, “Supervisors Orientation to Occupational 
Safety in DOE,” which was conducted May 20-23, 1991 at Rich- 
land, Washington. The first part of the report summarizes the 
quantitative course evaluations that trainees provided upon com- 
pletion of the course and provides a transcript of the trainees 
written comments in Appendix A. The second part summarizes 
results from the final examination designed to measure the knowl- 
edge gained from the course. The third part of the report 
summarizes course modifications and recommendations for im- 
provement. Numeric course ratings were generally positive and 
show that the course material and instruction was very effective. 
Written comments supported the positive numeric ratings. The 
course content and knowledge gained by the trainees exceeded 
most of the students expectations of the course. Results from the 
final examination showed that students gained appropriate knowl- 
edge trom the course. 
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27879, 28113, 28114, 28453, 28466. 28480. 28489. 28498. 28512 
28513, 28514. 28531. 28562 


28842 (DOE/ER/13267-T1) Long Valley Caldera: Monitor- 
ing studies of gas composition and helium, argon, and carbon 
isotopes: Final report, July 1, 1984-December 31, 1989. Craig. 
H. California Univ.. La Jolla. CA (United States). 25 Sep 1990. 
18p. Sponsored by USDOE. Washington, DC (United States). DOE 
Contract FG03-84ER13267. Order Number DE91016953. Source 
OSTI; NTIS: GPO Dep 

We have now completed our 3-year intensive monitoring pro- 
gramme of fumarole and hot spring gas chemistry at Long Valley 
caldera in the Sierra Nevadas. The study was initiated in response 
to earlier findings at the Isotope Laboratory linking variations in he- 
lium isotope ratios (*He/*He) to the presence of magma-based 
hydrothermal activity in the western United States. In an attempt to 
establish what relationship, if any, exists between variations in 
(?He*He) and the timing, magnitude and location of seismic 
events in the area we have focused on 6 sites within the caldera 
and immediate vicinity, and sampled them a total of 12 times dur- 
ing the period 1986-88. Again, our analytical effort has centered 
on helium isotope ratios (*He/*He). because of their extreme sen- 
Sitivity for monitoring the balance between magmatic and crustal 
additions to the volatile inventory: however, in an attempt to evalu- 
ate other geochemical parameters. we have also analysed for 
major gas chemistry (CO2. Oz, Nez, Ar). other trace gases (CH), 
and the isotopic composition of carbon (CO2 and CH,). This report 
represents on overview of our results for the 1986-1988 sampling 
period. It is divided into two sections, and deals with temporal 
helium isotope variations and preliminary remarks on the helium- 
carbon relations. 6 figs., 3 tabs. 


28843 (DOE/ER/14153-1) [Reactive fluid flow models and 
applications to diagenesis, mineral deposits and crustal 
rocks]: [Progress report and continuation request]. Lasaga, 
A.C.; Rye, D.M. Yale Univ., New Haven, CT (United States). 
[1991]. 3p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract FG02-90ER14153. Order Number 
DE91016779. Source: OSTI; NTIS; GPO Dep. 

The objective of this proposal is to put constraints on fluid and 
mass flux by combining theoretical and field studies of coupled 
fluid flow, heat and mass transport, and chemical reaction in hy- 
drothermal and metamorphic systems. We are presently applying 
the two-dimensional code 2DREACT to the study of reactive flow 
in hydrothermal system. The code represents a new approach to 
the modeling of simultaneous reaction and transport which was 
completed in the first months of this project. 


28844 (K/GDP/SAR/SUB-—1) Seismic hazard evaluation for 
the Paducah Gaseous Diffusion Plant, Paducah, Kentucky. 
Oak Ridge K-25 Site. TN (United States); Risk Engineering. Inc., 
Golden, CO (United States). Jul 1991. 220p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840T21400. Order Number DE91015996. Source: OSTI; NTIS; 
GPO Dep. 

The study presents the results of an investigation of seismic haz- 
ard at the site of the Paducah Gaseous Diffusion Plant. Paducah is 
located near the northern end of the Reelfoot Rift — a large feature 
of the earth's crust that is believed to be associated with the New 
Madrid earthquakes of 1811 and 1812. Results from three sepa- 
rate seismic hazard analyses are presented here. The EPRI/SOG 
analysis uses the input data and methodology developed by the 
Electric Power Research Institute, under the sponsorship of several 
electric utilities, for the evaluation of seismic hazard in the central 
and eastern United States. Section 2 of this report documents the 
application of the EPRI//SOG methodology to the Paducah site (for 
both rock and soil conditions). The LLNL analysis uses the input 
data and methodology developed by the Lawrence Livermore Na- 
tional Laboratory for the Nuclear Regulatory Commission. This 
analysis was performed by LLNL and results were transmitted to 
us. Section 3 of this report contains a summary of LLNL inputs and 
results (for both rock and soil conditions, and considering 4 and 5 
LLNL ground motion experts). 29 refs., 118 figs., 24 tabs. 


28845 (LBL-30688) Modeling elastic waves in fractured 
rock with the Kirchhoff method. Nihei, K.T. Lawrence Berkeley 
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Lab.. CA (United States). Nov 1989. 78p. Sponsored by USDOE 
Washington. DC (United States). DOE Contract ACO3-76SF00098 
Order Number DE91016983. Source: OSTI: NTIS: GPO Dep 

This study presents a numerical approach for modeling elastic 
wave propagation across single and multiple fractures. The ap- 
proach is based on the Kirchhoff method. Fractures are modeled 
as infinitesimally thin. non-welded. rectangular contacts embedded 
in a homogeneous. isotropic medium. In this model. tractions are 
continuous and displacements are discontinuous across the frac- 
ture. The magnitude of the displacement discontinuity is equal to 
the ratio of the stress to the stiffness of the tracture. The effects of 
a fracture on elastic waves are investigated by incorporating plane 
wave reflection and transmission coefficients for the fracture into 
the Kirchhoff method. Synthetic seismograms for the transmitted 
and reflected waves are generated for fractures with constant and 
random stiffness surfaces. The numerical results show that a frac- 
ture produces converted waves and diffracted waves form the 
fracture edges. The amplitude and frequency content of these 
waves are controlled by the stiffness of the fracture and the angle 
of the incident plane wave. When the stiffness varies randomly 
along the surface of the fracture scattered waves are also gener- 
ated. 57 refs.. 14 figs. 


28846 (NUREG/CR-5749) Tectonic deformation revealed in 
baidcypress trees at Reelfoot Lake, Tennessee. VanArsdale, R 
(Arkansas Univ.. Fayetteville. AR (USA)): Stahle. D.; Cleaveland 
M. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering: Arkansas Univ., Fayetteville, AR 
(United States). Jul 1991. 17p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI:; 
NTIS; INIS; GPO. 

Tree-ring analyses of baldcypress (Taxodium distichum) from 
Reelfoot Lake, Tennessee, support historical accounts that the lake 
formed during the great New Madrid earthquakes of 1811-1812 
Due to ground subsidence and permanent flooding all of the bot- 
tomiand hardwood trees within the impounded area were killed. 
However, many water tolerant baldcypress survived, and hundreds 
of 200 to 800 year old baldcypress outline the positions of former 
stream channels drowned by the subsidence. Dendrochronological 
analyses of multiple cores from 21 baldcypress in the lake reveal 
several pronounced growth responses to the 1811-1812 earth- 
quakes. These responses include a great surge in radial growth 
during the decade following the earthquakes and a permanent re- 
duction in wood density beginning in 1812. These and other growth 
responses to the 1811-1912 earthquakes may allow us to deter- 
mine if there have been other large earthquakes in the Reelfoot 
basin during the late Holocene and may help date the formation of 
other suspected sunk lands in the New Madrid seismic zone. 14 
rets., 6 figs. 


28847 (SKB-TR-91-02) Description of geophysical data in 
the SKB database GEOTAB. Version 2. Sehistedt. S. (SGAB, 
Luleaa (Sweden)). Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Jan 1991. 68p. Order Number 
DE91640770. Source: OSTI; NTIS (US Sales Only); INIS. 

For the storage of different types of data collected by SKB a 
database called GEOTAB has been created. The following data is 
stored in the database: Background data, geological data, geophys- 
ical data, hydrogeological and meteorological data, hydrochemical 
data, and tracer tests. This report describes the data flow for differ- 
ent types of geophysical measurement. The descriptions start with 
measurement and end with the storage of data in GEOTAB. Each 
process and the resulting data volume is presented separately. The 
geophysical measurements have been divided into the following 
subjects: Geophysical ground surface measurements, geophysical 
borehole logging, and petrophysical measurements. Each group of 
measurements is described in an individual chapter. In each chap- 
ter several measuring techniques are described and each method 
has a data table and a flyleaf table in GEOTAB. (author). 
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28848 (INIS-SU-225) Experimental and theoretical physics: 
Collection. Kratkie soobshcheniya po fizike. AN SSSR, Moscow 
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(USSRi. Fizicheskij Inst. 1990 56p. (in Russian). Order Number 
DE91003116. Source: OSTI: NTIS (US Sales Only): INIS 
Individual papers in this collection are indexed. (LW) 


28849 (INIS-SU-242) Experimental and theoretical physics: 

Collection. Kratkie soobshcheniya pol fizxike. AN SSSR. Moscow 

(USSR). Fizicheskij Inst. 1989 62p. (In Russian). Order Number 

DE91003115. Source: OSTI: NTIS (US Sales Only): INIS. 
Individual papers in this collection are indexed. (LW) 


28850 (JINR-1-40-90) JINR Rapid Communications: Col- 
lection. Joint Inst. for Nuclear Research. Dubna (USSR). 1990. 
67p. (In Russian). Order Number DE91003120. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Individual papers in this collection are indexed. 


28851 (JINR-5-38-89) JINR rapid communications: Collec- 
tion. Joint Inst. for Nuclear Research. Dubna (USSR). Lab. of 
Nuclear Problems. 1989. 42p. Order Number DE91003113. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Individual papers in this collection are indexed. 


28852 (JINR-6-39-89) JINR rapid communications: Collec 
tion. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 46p. 
Order Number DE91003114. Source: OSTI; NTIS (US Sales Only): 
INIS. 

Individual papers in this collection are indexed. (LW) 
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Refer also to citation(s) 27798. 28405, 28408, 28409, 28416, 
28911, 28991, 29106, 29107. 29129 


28853 (AECL-—9729) Shielding calculations for the SNO de- 
tector. Earle. E.D.; Wong, P.Y. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Aug 1988. 
21p. Order Number DE91641743. Source: OSTI; NTIS (US Sales 
Only): INIS. 

The shielding calculations for the SNO detector which were re- 
ported previously in AECL-9393 have been updated and extended 
in this report. These calculations are based on measured Th and U 
concentrations in the norite at the 2000 m level, on the composi- 
tion of sulfurcrete as the shielding wall and on recently evaluated 
(alpha, neutron) yields. The effect of asymmetries in the detector 
design have been considered and a comparison between mea- 
sured and calculated gamma and neutron backgrounds in the mine 
have been made. The report assumes reader familiarity with its 
predecessor, AECL-9393. 


28854 (CBPF-NF—007/91) Magnetohydrodynamic cosmolo- 
gies. Portugal, R.; Soares, |.D. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1991. 23p. Order 
Number DE91641733. Source: OST; NTIS (US Sales Only); INiS. 

We analyse a class of cosmological models in magnetohydrody- 
namic regime extending and completing the results of a previous 
paper. The material content of the models is a perfect fluid plus 
electromagnetic fields. The fluid is neutral in average but admits an 
electrical current which satisfies Ohm's law. All models fulfil the 
physical requirements of near equilibrium thermodynamics and can 
be favourably used as a more realistic description of the interior of 
a collapsing star in a magnetohydrodynamic regime with or without 
a magnetic field. (author). 


28855 (CBPF-NF-022/90) On the diffusion of the hadronic 
component of the cosmic rays and semi-groups. Oliveira Cas- 
tro, F.M. de. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil). 1990. 9p. Order Number DE91641744. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Semigroup theory is used to integrate the diffusion of hadrons in 
the atmosphere.(author). 


28856 (CBPF-NF-—026/90) An effective lagrangian descrip- 
tion of supernova-core bounce. Rodrigues, H.; Avila, V. de; 
Duarte, S.J.B.; Kodama, T. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1990. 27p. Order Number 
DE91641690. Source: OSTI; NTIS (US Sales Only); INIS. 





The global dynamical aspects of a supernova event is studied in 
terms of an effective Lagrangian formulation. The equation of mo- 
tion derived from this Lagrangian is solved numerically for different 
supernova core masses. An equation of state for cold matter is in- 
troduced by means of an adiabatic index parametrization which is 
a smooth function of the matter density. The energy transfer from 
the inner to the outer core is estimated in the context of the hydro- 
dynamic bounce mechanism. It is found that only a very restricted 
mass distribution to pre-supernova core configuration generate a 
strong enough shock wave leading to a prompt bounce ejection. 
(author). 


28857 (CBPF-NF—035/90) Spherically symmetric relativistic 
model for spiral galaxies and dense stars. Hojman, R. (Chile 
Univ., Santiago (Chile). Facultad de Ciencias); Rodrigues, L.M.C.; 
Sasse, F.D. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1990. 14p. Order Number DE91641691. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The behaviour of the pressure and the density as well as the 
gravitational field of a dense star are studied in some detail. For 
such a purpose and to take into account relativistic effects, we find 
a family of exact solutions of the Tolman-Oppenheimer-Volkov 
equation, which contains as a particular case solutions correspond- 
ing to a +-law equation of state. The mentioned family can also be 
used to model the (luminous or dark) matter content of spiral 
galaxies, as it fits the observed data for their orbital velocities pro- 
files. (author). 


28858 (DOE/ER/40317-5) Research in nuclear astro 
physics: Stellar collapse and supernovae: Technical progress 
report, December 1, 1990—-November 30, 1991. Lattimer, J.M.; 
Yahil, A. State Univ. of New York, Stony Brook, NY (United States). 
Research Foundation. [1991]. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-87ER40317. 
Order Number DE91015449. Source: OSTI; INIS; NTIS; GPO Dep. 

The interaction between nuclear theory and some outstanding 
problems in astrophysics is examined. We are actively researching 
the astrophysics of gravitational collapse, neutron star birth and 
neutrino emission, and neutron star cooling, on the one hand, and 
the nuclear physics of the equation of state of hot, dense matter on 
the other hand. There is close coupling between nuclear theory 
and supernova and neutron star phenomenon; some nuclear 
matter properties might be best delineated by astrophysical consid- 
erations. Our research has focused on the neutrinos emitted from 
supernovae, since they are the only available observables of the 
internal supernova mechanism. We are modifying our hydrodynam- 
ical code to use implicit differencing and to include multi-group 
neutrino diffusion and general relativity. In parallel, we are extend- 
ing calculations of core collapse supernovae to long times after 
collapse by using a hybrid explicit-implicit hydrodynamical code 
and by using simplified neutrino transport. We hope to establish 
the existence or non-existence of the so-called long-term super- 
nova mechanism. We are also extending models of the neutrino 
emission and cooling of neutron stars to include the effects of rota- 
tion and the direct Urca process that we recently discovered to be 
crucial. We have developed a rapid version of the dense matter 
equation of state for use in hydrodynamic codes that retains es- 
sentially all the physics of earlier, more detailed equations of state. 
This version also has the great advantage that nuclear physics in- 
puts, such as the nuclear incompressibility, symmetry, energy, and 
specific heat, can be specified. 


28859 (FNAL/C—91/78-A) Dark matter in the Universe. 
Turner, M.S. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Fermi National Accelerator Lab., Batavia, IL (United States). Mar 
1991. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-901141-6: Inter- 
national conference on trends in astroparticle physics, Santa 
Monica, CA (United States), 26 Nov - 1 dec 1990). Order Number 
DE91014863. Source: OSTI; NTIS; INIS; GPO Dep. 

What is the quantity and composition of material in the universe? 
This is one of the most fundamental questions we can ask about 
the universe, and its answer bears on a number of important is- 
sues including the formation of structure in the universe, and the 
ultimate fate and the earliest history of the universe. Moreover, an- 
swering this question could lead to the discovery of new particles, 
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as well as shedding light on the nature of the fundamental interac- 
tions. At present, only a partial answer is at hand: most of the 
material in the universe does not give off detectable radiation, i.e., 
is “dark;” the dark matter associated with bright galaxies con- 
tributes somewhere between 10% and 30% of the critical density 
(by comparison luminous matter contributes less than 1%); bary- 
onic matter contributes between 1.1% and 12% of critical. The 
case for the spatially-flat, Einstein-de Sitter model is supported by 
three compelling theoretical arguments — structure formation, the 
temporal Copernican principle, and inflation — and by some obser- 
vational data. If Q is indeed unity—or even just significantly greater 
than 0.1-then there is a strong case for a universe comprised of 
nonbaryonic matter. There are three well motivated particle dark- 
matter candidates: an axion of mass 10-® eV to 10-* eV; a 
neutralino of mass 10 GeV to about 3 TeV; or a neutrino of mass 
20 eV to 90 eV. All three possibilities can be tested by experiments 
that are either being planned or are underway. 71 refs., 6 figs. 


28860 (FNAL/C—91/173) Design of the Digital Sky Survey 
DA and online system—A case history in the use of computer 
aided tools for data acquisition system design. Petravick, D.; 
Berman, E.; Nicinski, T.; Rechenmacher, R.; Oleynik, G.; Pordes, 
R.; Stoughton, C. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jun 1991. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
9106122-4: 7. international conference on real time computer 
applications in nuclear, particle and plasma physics, Juelich (Ger- 
many), 18-21 Jun 1991). Order Number DE91016469. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As part of its expanding Astrophysics program, Fermilab is par- 
ticipating in the Digital Sky Survey (DSS). Fermilab is part of a 
collaboration involving University of Chicago, Princeton University, 
and the Institute of Advanced Studies (at Princeton). DSS main re- 
sults will be a photometric imaging survey and a redshift survey of 
galaxies and color-selected quasars over z steradians of the 
Northern Galactic Cap. This paper focuses on our use of Computer 
Aided Software Engineering (CASE) in specifying the data system 
for DSS. Extensions to “standard” methodologies were necessary 
to compensate for tool shortcomings and to improve communica- 
tion amongst the collaboration members. One such important 
extension was the incorporation of CASE information into the spec- 
ification document. 7 refs. 


28861 (I\C-90/468) Chemically reacting flow of a compress- 
ible thermally radiating two-component plasma. Bestman, A.R. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1990. 14p. Order Number DE91641684. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The paper studies the compressible flow of a hot two-component 
plasma in the presence of gravitation and chemical reaction in a 
vertical channel. For the optically thick gas approximation, closed 
form analytical solutions are possible. Asymptotic solutions are also 
obtained for the general differential approximation when the tem- 
perature of the two bounding walls are the same. In the general 
case the problem is reduced to the solution of standard nonlinear 
integral equations which can be tackled by iterative procedure. The 
results are discussed quantitatively. The problem may be applica- 
ble to the understanding of explosive hydrogen-buming model of 
solar flares. (author). 6 refs, 4 figs. 


28862 (IC—90/480) Production of primordial magnetic field 
in protogalactic tori. Chakrabarti, S.K. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1990. 7p. Order Number 
DE91641720. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that in the early epoch of galaxy formation, non- 

electrical forces in radiation pressure supported tori can drive a 
poloidal electric current. This can generate a toroidal magnetic field 
which we interpret as the primordial 'seed’ field. (author). 11 refs, 1 
fig. 
28863 (IFT-P-20/90) Parametrization of the mixmaster mo- 
mentum variables. Francisco, G. Instituto de Fisica Teorica (IFT), 
Sao Paulo, SP (Brazil). 1990. 15p. Order Number DE91641734. 
Source: OSTI; NTIS (US Sales Only); INIS. 

There has been much interest in the study of the dynamical 
properties of type IX cosmological models. Such studies rely on 
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the use of Kasner stages together with an associated discretization 
of the orbit. In this work | argue that this discretization is essentially 
1-dimensional and does not yield a complete specification of the 
pair of momentum variables. | show that a consistent approxima- 
tion, with the correct number of parameters, can be extracted from 
the dynamics of separatrix transitions. In this context it is stressed 
that the discretization fails to describe essential properties of this 
class os models. (author). 


28864 (IFT-P—25/90) Mixmaster: a weakly chaotic model?. 
Ferraz, K.; Francisco, G.; Matsas, G.E.A. Instituto de Fisica Teorica 
(IFT), Sao Paulo, SP (Brazil). 1990. 10p. Order Number 
DE91641735. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss in which sense the Mixmaster Universe can be 
considered chaotic, since there are as many authors answering af- 
firmatively as negatively to this question. Our point of view is that 
criteria for chaoticity based on Liapunov Exponents should not be 
used in the present situation. instead, amounts of information 
extracted directly from physical orbits provide the adequate alterna- 
tive from which this problem can be better understood. (author). 


28865 (IFUSP-P—864) A model of cp violation having a 
cosmological origin. Fleming, H.; Truppel, W.L. Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica. Aug 1990. 15p. Order Number 
DE91641736. Source: OSTI; NTIS (US Sales Only); INIS. 

CP is spontaneously broken through a Higgs field conformally 
coupled to the open Friedmann spacetime. The effect grows as we 
go toward the origin of the universe, resisting to its equilibrium 
temperature. (author). 


28866 (IN2P3-90-03-PT.2) At LEP, a new Physics. The 
Dark matter. Bouquet, A.; Haissinski, J.; Perrottet, M.; Renard, 
F.M.; Sadoulet, B.; Savoy, C.; Treille, D. (eds.). Institut National de 
Physique Nucleaire et de Physique des Particules (IN2P3), 75 - 
Paris (France). 1990. 122p. (in FR, EN). (CONF-8909438—: Sum- 
mer School on Particle Physics, Annecy-le-Vieux (France), 18-22 
Sep 1989). Order Number DE91502398. Source: OSTI; NTIS (US 
Sales Only). 

Different observational and theoric reasons of thinking that the 
major portion of universe matter is dark, are examined, with a par- 
ticular attention about the milky way halo question. Among the 
proposed explanations, the interpretation in terms of WINPs 
(weakly interacting massive particles) and the indirect detection 
possibilities by their astrophysic consequences are principally pre- 
sented. 


28867 (IN2P3—90-03-PT.2, pp. 7-53) The dark matter: Bod- 
ies and Goods. Bouquet, A. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires). Institut 
National de Physique Nucleaire et de Physique des Particules 
(IN2P3), 75 - Paris (France). 1990. (In French). (CONF-8909438—: 
Summer School on Particle Physics, Annecy-le-Vieux (France), 18- 
22 Sep 1989). In At LEP, a new Physics. Dark matter. 122p. 
Order Number DE91502398. Source: OSTI; NTIS (US Sales Only). 

An important portion of universe mass is not luminous. This dark 
matter is found at the scale of galaxies, where its extension is su- 
perior to the luminous matter extension, at the scale of galaxy 
clusters where its presence accelerates the galaxies and at the 
scale of all the universe. The existence of a new sort of particle is 
a challenge to theorists, who must find to it a reasonable place in 
their models, but also to experimenters who try to reveal it. The 
most of candidates are reasonable and ask only minimal exten- 
sions of standard model but a check, a non-discovery could call 
the physicists in question again. 


28868 (IN2P3-90-03-PT.2, pp. 59-116) Searches for dark 
matter particles. Sadoulet, B. (California Univ., Berkeley, CA 
(US). Dept. of Physics and Lawrence Berkeley Lab.). Institut Na- 
tional de Physique Nucleaire et de Physique des Particules 
(IN2P3), 75 - Paris (France). 1990. (In FR, EN). (CONF-8909438-: 
Summer School on Particle Physics, Annecy-le-Vieux (France), 18- 
22 Sep 1989). In At LEP, a new Physics. Dark matter. 122p. 
Order Number DE91502398. Source: OSTI; NTIS (US Sales Only). 

This paper reviews the present searches for the Weakly Interact- 
ing Massive Particles which may constitute Dark Matter. It attempts 
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to discuss the experimental challenges of such an endeavor. It de- 
scribes in particular the recent results obtained with cryogenic 
detectors. 


28869 (LA-UR-91-2267) Solar particle events during the 
rising phase of solar cycle 22. Reedy, R.C.; Cayton, T.E.; Belian, 
R.D.; Gary, S.P.; Gisler, G.R.; Reeves, G.D.; Fritz, T.A.; Chris- 
tensen, R.A. Los Alamos National Lab., NM (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9104288-1: 
Workshop on ionizing radiation environment models and methods, 
Huntsville, AL (United States), 16-18 Apr 1991). Order Number 
DE91016042. Source: OSTI; NTIS; INIS; GPO Dep. 

The solar energetic particle events since early 1989 have been 
among the most intense and hardest in almost three decades. 
These particles were measured by several Los Alamos instruments 
on satellites in geosynchronous orbit. Proton fluxes and spectral 
slopes as measured by the CPA instrument are reported for 1989 
and 1990. The composition of heavy (Z = 6-28) energetic (~2-50 
MeV) ions as measured by the SOPA instrument is presented for 
the October 1989 event. 13 refs., 4 figs. 


28870 (LBL-29415) Nuciear and particle astrophysics. 
Glendenning. N.K. Lawrence Berkeley Lab., CA (United States). 31 
Oct 1990. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9008166—2: 
Conference on structure of hadrons and hadronic matter, Dronten 
(Netherlands), 14-17 Aug 1990). Order Number DE91016260. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the physics of matter that is relevant to the structure 
of compact stars. This includes nuclear, neutron star matter and 
quark matter and phase transitions between them. Many aspects of 
neutron star structure and its dependance on a number of physical 
assumptions about nuclear matter properties and hyperon cou- 
plings are investigated. We also discuss the prospects for obtaining 
constraints on the equation of state from astrophysical sources. 
Neuron star masses although few are known at present, provide a 
very direct constraint in as much as the connection to the equation 
of state involves only the assumption that Einstein’s general of the- 
ory of relativity is correct at the macroscopic scale. Supernovae 
simulations involve such a plethora of physical processes including 
those involved in the evolution of the precollapse configuration, not 
all of them known or understood, that they provide no constraint at 
the present time. Indeed the prompt explosion, from which a con- 
straint had been thought to follow, is now believed not to be 
mechanism by which most, if any stars, explode. In any case the 
nuclear equation of state is but one of a multitude on uncertain fac- 
tors, and possibly one of the least important. The rapid rotation of 
pulsars is also discussed. It is shown that for periods below a cer- 
tain limit it becomes increasingly difficult to reconcile them with 
neutron stars. Strange stars are possible if strange matter is the 
absolute ground state. We discuss such stars and their compatibil- 
ity with observation. 112 refs., 37 figs., 6 tabs. 


28871 (LBL-30878) Fast pulsars, variational bound, other 
facets of compact stars. Glendenning, N.K. Lawrence Berkeley 
Lab., CA (United States). 1 May 1991. 138p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9105243—1: Workshop on strange quark matter in physics 
and astrophysics, Aarhus (Denmark), 20-24 May 1991). Order 
Number DE91016416. Source: OSTI; NTIS; INIS; GPO Dep. 

We derive a limit on the rotation period of a gravitationally bound 
star that is analogous to Ruffini’s mass limit for a neutron star. We 
discuss the impact of gravitational radiation-reaction instabilities. 
The condition that self-bound stars can rotate faster is derived. The 
present status of searches for fast pulsars is reviewed. The com- 
position of neutron stars is discussed in the context of nuclear and 
hypernuclear constraints. The phase transition from hadron to 
quark phase in the interior of dense neutron stars is discussed 
properly accounting for the fact that this first order phase transition 
involves two conserved charges. Hybrid stars are then described. 
28 refs., 13 figs. 


28872 


(LBL-30946) A progress report on the Berkeley 
search for distant supernovae to measure ©. Pennypacker, C. 
(Lawrence Berkeley Lab., CA (United States)); Perlmutter, S.; 








Goldhaber. G.: Marvin. H.: Muller. R.: Boyle. BJ: Couch. W 
Lawrence Berkeley Lab.. CA (United States). Mar 1991. 5p. Spon- 
sored by USDOE. Washington. DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9103196—1: Distribution of matter in the 
universe conference. Meudon (France}. 6 Mar 1991). Order Num- 
ber DE91016418. Source: OSTI: NTIS: GPO Dep. 

Over the past two years. in collaboration with the Anglo- 
Australian Observatory. we have constructed a prototype version of 
the hardware and software needed to discover distant supernovae 
for a measurement of 2. the ratio of the average density of the 
universe to the critical density. To make this measurement. we will 
use Type la supernova, which are now thought to be adequate 
standard candles for this purpose. 5 refs 


28873 (NIFS-PROC—4. pp. 155-160) Plasma diagnostics of 
solar flares with SOLAR-A/Bragg Crystal Spectrometer (BCS). 
Watanabe, Tetsuya (National Astonomical Observatory, Mitaka, 
Tokyo (Japan)). National Inst. for Fusion Science, Nagoya (Japan) 
Sep 1990. (CONF-9005341-—: Workshop on ‘plasma spectroscopy 
and atomic processes’, Nagoya (Japan), 14-15 May 1990). In 
Plasma spectroscopy and atomic processes: Proceedings of the 
workshop at Data and Planning Center in NIFS. 180p. Order 
Number DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 

The BCS experiment on the Japanese satellite of SOLAR-A 
launched by ISAS in 1991 has capability of observing the highest 
temperature solar flare plasma from 3 to 100 million deg. with 
increased sensitivities and temporal resolutions. The primary scien- 
tific target of this experiment is to reveal plasma heating and 
dynamics of solar flares at their impulsive phases, which has keys 
to understand the mechanisms of energy release and energy de- 
position of solar flares in the outer atmospheres of the sun. The 
instrument has four crystals, which cover the wavelengths of the 
resonance lines of helium-like ions of sulpher, calcium, and iron 
and the Lyman alpha line of the hydrogen-like iron. The onboard 
microprocessor of BCS controls its observing mode, taking the 
shutter speed of spectra less than a second at the initial phase 
and gradually longer ones in the decay phase of flares. Combining 
the increased sensitivity of crystals and detectors, and the in- 
creased capability of the onboard microprocessor, the SOLAR-A/ 
BCS will contribute in understanding the problems left unresolved 
in the last maximum of solar activity. (author). 


28874 (NIIYaF-MGU-90-7-153) Experiment at the Kosmos- 
1870 satellite. Part 1: 2. Investigation of the electron energy 
spectrum in the 8-30 MeV range in the cosmic ray composi- 
tion in the geomagnetic equator region. Abramenko, V.V. (and 
others); Belousov, S.E.; Dudkin, S.Yu. Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 20p. (In Russian). Order Number DE91639914. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment on investigating the cosmic radiation is conducted 
at the 'Kosmos-1870’ satellite. A part of the experiment conducted, 
dealing with the investigation into 8-30 MeV energy electron spec- 
trum in the region of geomagnetic equator is described. Description 
of SEhZ-8MA-01 spectrometer installed in the 'Kosmos-1870’ satel- 
lite is presented and its characteristics are given. 19 refs.; 11 figs. 


28875 (UCID-ID—106990) Plasma plumes for tapping the 
electromotive force of the solar wind. Hammer, J.H. Lawrence 
Livermore National Lab., CA (United States). 8 Apr 1991. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91014864. Source: 
OSTI; NTIS; GPO Dep. 

Highly-conducting plasma plumes ejected across the interplane- 
tary magnetic field are proposed as a technique for extracting 
electric power from the solar wind. Although the power density of 
the solar wind is very low (= 10-° W/m*), plumes generated by 
plasma guns may be capable of extending thousands of kilometers 
to generate > 10 megawatts. Calculations indicate that the ex- 
tractable power is proportional to the mass ejection rate of the 
plume, with net power production possible when the plume velocity 
is sufficiently less than the solar wind Alfven velocity (= 80 knv/ 
sec). Applications could include space propulsion outside of plane- 
tary magnetospheres and a lunar power section. 8 refs., 6 figs. 
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28876 (UCRL-JC—105034) Nuclear and astronomical con- 
Straints on the site for R-process nucleosynthesis. Mathews 
G.J. (Lawrence Livermore Nationa! Lab. CA 
Bazan, G.. Cowan. J.J. Lawrence Livermore Nationa: Lab. CA 
(United States). 7 Jun 1991. 15p. Sponsored by USDOE. Washing- 
ton. DC (United States): National Science Foundation. Washington. 
DC (United States). DOE Contract W-7405-ENG-48. Grant AST89- 
17442:Grant AST85-21705. (CONF-901057-30: 7. international 
symposium on capture gamma-ray spectroscopy and related top- 
ics, Pacific Grove. CA (United States). 14-19 Oct 1990). Order 
Number DE91016561. Source: OSTI: NTIS: INIS: GPO Dep. 

New measurements and theoretical studies of nuclear properties 
together with new astronomical data on the growth of heavy- 
element abundancess during the early history of the Galaxy. now 
provide a clearer picture of where in nature the elements heavier 
than iron are produced by rapid (r-process) neutron capture reac- 
tions. The nuclear data suggest that the r-process involves a 
high-temperature and high-neutron-density beta-flow equilibrium 
environment. The astronomical data. when compared with simple 
galactic chemical evolution models. suggests that the r-process is 
associated with Type 2 supernovae and that the neutron source 
must be manufactured by the star independent of the initial heavy- 
element abundance. Low-mass type 2 supernovae are proposed as 
the most important contributors to the r-process. 60 refts., 4 figs. 


(United States 


28877 (UCRL-JC—107495) OPAL Opacities for astrophysi- 
cal applications. Iglesias. C.A.; Rogers, F.J. Lawrence Livermore 
National Lab., CA (United States). May 1991. 7p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9010298—12: International workshop on radiative 
properties of hot dense matter, Sarasota, FL (United States), 22-26 
Oct 1990). Order Number DE91016922. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The OPAL opacity code developed at LLNL has been applied to 
astrophysical problems. The computed Rosseland mean opacities 
show significant differences when compared to the Los Alamos re- 
sults. These differences have been traced to both atomic and 
equation of state improvements in the OPAL code. Furthermore, 
preliminary work suggest that the OPAL caiculations considerably 
improve the agreement between observations and stellar models. 
24 refs., 4 figs. 
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Refer also to citation(s) 27498, 27916, 27917, 27923, 27929, 
28288, 28327, 28422, 28877, 29060, 29062, 29155, 29156, 29210 


28878 (CBPF-NF—-001/91) Magnetic field and temperature 
dependence of the fluorescence lifetime of Cr sup(3+) in 
GdA103. Heilman, J.S.; Caride, A.O.; Basso, H.C.; Terrile, M.C.; 
Carvalho, R.A. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil). 1991. 26p. Order Number DE91641573. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fluorescence lifetime of Cr sup(3+) in GdA10 sub(3) was 
measured in the range 1.8 - 4.2 K in magnetic fields up to 6 T. The 
results show a remarkable dependence of the transition probabili- 
ties on magnetic order. A model based on the exchange interaction 
between Cr sup(3+) in highly excited states and the Gd sup(3+) 
ions is proposed. (author). 


28879 (CBPF-NF—-027/90) Influence of the electron’s 
anomalous magnetic dipole moment on high-atomic number 
atoms. Almeida, C.A.S. (Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil)); Auto Neto, J. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1990. 17p. Order Number DE91641574. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Super heavy atoms ( Z > 100 ) are usually studied in the con- 
text of the so-called Quantum Electrodynamics of Strong Fields. In 
this theory the problem of the singularity in the electron energy 
whenever Z > 137 is overcome. This is done by considering the fi- 
nite size of the nucleus and leads to interesting phenomena, such 
as the spontaneous production of positrons. Here, we show that, 
taking into account the contribution from the Anomalous Magnetic 
Dipole Moment of the electron ( by means of an effective theory ), 
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within a point nucleus model. is a sufficient condition to obtain reg- 
ular wave functions and physically acceptable eneray values for Z 
> 137. (author) 


28880 (CBPF-NF—-055/89) TCP (truncated compound pois- 
son) process for multiplicity distributions in high energy 
collisions. Srivastava. P.P. Centro Brasileiro de Pesquisas Fisicas 
(CBPF;. Rio de Janeiro. RJ (Brazil). 1989. 41p. Order Number 
DE91641581. Source: OSTI: NTIS (US Sales Only): INIS 

On using the Poisson distribution truncated at zero for intermedi- 
ate cluster decay in a compound Poisson process we obtain TCP 
distribution which describes quite well the multiplicity distributions 
in high energy collisions. A detailed comparison is made between 
TCP and NB for UA5 data. The reduced moments up to the fifth 
agree very well with the observed ones. The TCP curves are nar- 
rower than NB at high multiplicity tail. look narrower at very high 
energy and develop shoulders and oscillations which become in- 
creasingly pronounced as the energy grows. At lower energies the 
curves are very close to the NB ones. We also compare the 
parameterizations by these two distributions of the data for fixed in- 
tervals of rapidity for UA5 data and for the data (at low energy) for 
e sup(+) e sup(-) annihilati80n and pion-proton. discussion of com- 
pound Poisson distribution expressions of reduced moments and 
Poisson transforms are also given. The TCP curves and curves of 
the reduced moments for different values of the parameters are 
also presented. (author) 


28881 (CONF-910746-1) Electron capture in very low en- 
ergy collisions of multicharged ions with H and D in merged 
beams. Havener, C.C.; Meyer, F.W.: Phaneuf, R.A. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 17. international conference on the physics of electronic and 
atomic collisions; Brisbane (Australia); 10-16 Jul 1991. Order Num- 
ber DE91015617. Source: OSTI; INIS; NTIS; GPO Dep. 

An ion-atom merged-beams technique is being used to measure 
total absolute electron-capture cross sections for multicharged ions 
in collisions with H (or D) in the energy range between 0.1 and 
1000 eV/amu. Comparison between experiment and theory over 
such a large energy range constitutes a critical test for both experi- 
ment os ak a a capture cross-section measurements for 
0% H(D) and O ) are presented and compared to state se- 
= ne Gierertal ae section calculations. Landau-Zener 
calculations show that for O>+ the sharp increase in the measured 
cross section below 1 eV/amu is partly due to trajectory effects 
arising from the ion-induced dipole interaction between the reac- 
tants. 20 refs., 8 figs. 


28882 (CONF-910746-3) Ultrarelativistic atomic collisions. 
Bottcher, C.; Strayer, M.R. Oak Ridge National Lab., TN (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From 17. inter- 
national conference on the physics of electronic and atomic 
collisions; Brisbane (Australia); 10-16 Jul 1991. Order Number 
DE91016768. Source: OSTI; NTIS; INIS; GPO Dep. 

Calculations of the coherent production of free pairs and of pair 
production with electron capture from ultrarelativistic ion-ion colli- 
sions are discussed. Theory and experiment are contrasted, with 
some conjectures on the possibility of new phenomena. 29 refs., 5 
figs., 1 tab. 


28883 (IC-90/464) The shifts in the gravity centers of en- 
ergy levels of rare earth ions due to crystal field. Chen Yimin. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1990. 9p. Order Number DE91641575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The shifts in the gravity centers of energy levels of Er* in 
Y3Als0,2 caused by J-mixing are calculated. These shifts are as 
large as tens of cm—'. We fit the levels with Racah parameters E', 
E*, E°, and spin-orbital coupling constant ¢, and compare the re- 
sults with and without taking into account these shifts. (author). 5 
refs, 3 tabs. 


28884 (INIS-BR-2429) Construction of electron accelerator 
for studying secondary emission in dielectric materials. Hes- 
sel, R. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
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Quimica. 1990 234p. (In Portuguese). Order Number DE91636292 
Source: OSTI: NTIS (US Sales Only): INIS 

An acelerator for the generation of low energy electrons (in the 
0.4 to 20 keV range) was constructed. The accelerator is equipped 
with some devices especially designed for the investigation of the 
electrical properties of electron-irradiated dielectrics. In this work 
we have employed it for the study of the secondary electron emis- 
sion of irradiated polymers. Reference is made to a method 
proposed by H. von Seggern [IEEE Trans. Nucl. Sci. NS-32. 
p.1503 (1985)] which was intended for the determination of the 
electron emission yield especially between the two cross-over 
points in a single run. here called the dynamical method. We have 
been able to prove that, contrary to expectation, this method does 
not give correct results over the entire emission curve. Rather it 
gives yield values which are too low by 25% in the region where 
the emission exhibits a maximum, due to the interaction between 
the electron emission process and the positive surface charge of 
the dielectric. However the method needs not to be dismissed en- 
tirely. As it is. it can be used advantageously for the precise 
determination of the energy of the second cross-over point. In ad- 
dition. with the same set up. the method could be improved by 
replacing the continuous irradiation of the sample by a pulsed irra- 
diation, leading to results essentially the same as those shown in 
the literature. Finally analysing the process of interaction between 
the positive charge of the dielectric and the mechanism of electron 
emission in several situations, we were able: (I) to determine the 
maximum value and the average value of the escape depth of the 
emitted electrons: (Il) for a sample with a net positive charge, to 
show that the positive charge resides very near the surface of inci- 
dence; (Ill) for a sample with a net negative charge. to show that 
the positive charge also resides near the surtace while the (preva- 
lent) negative charge resides in the bulk of the material. (author). 


28885 (INIS-BR-2665) Theoretical study of hyperfine fields 
due to S-P and transition impurities in gadolinium matrix. San- 
tos Leal, C.E. dos. Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil). 1985 114p. (In Portuguese). Order 
Number DE91639757. Source: OSTI; NTIS (US Sales Only); INIS. 

This work presents a systematic theoretical study for the hyper- 
fine field due to diluted s-p-and transition impurities in metallic 
gadolinium matrices. The peculiarities de a gadolinium matrix are 
shown, they are characterized by a semi-completed 4f-shell, which 
is far from (below) the energetic levels such as the type s-p and d- 
conduction bands. (author). 


28886 (INIS-BR-2666) Contribution to the theoretical study 
of metallic systems containing rare earths: hyperfine interac- 
tions and exchange coupling. Troper, A. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1978 247p. 
(In Portuguese). Order Number DE91639758. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A theoretical study involving rare earth impurities, which were 
embedded in transition metals (s-p or noble), from the point of view 
of the hyperfine interactions is presented. A model was created to 
describe a d-resonance (Anderson-Moriya) acting on a s-p conduc- 
tion band which was strongly perturbed by a slater-koster potential, 
used to describe the rare earths which were diluted in matrices of 
transition elements. (author). 


28887 (INIS-BR-2671) Hydrogen storage in metallic hy- 
drides: the hydrides of magnesium-nickel alloys. Silva, E.°. 
da. Universidade Estadual de Campinas, SP (Brazil). Inst. de 
Fisica. 1981 101p. (In Portuguese). Order Number DE91639759. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The massive and common use of hydrogen as an energy carrier 
requires an adequate solution to the problem of storing it. High 
pressure or low temperatures are not entirely satisfactory, having 
each a limited range of applications. Reversible metal hydrides 
cover a range of applications intermediate to high pressure gas and 
low temperature liquid hydrogen, retaining very favorable safety 
and energy density characteristics, both for mobile and stationary 
applications. This work demonstrates the technical viability of stor- 
ing hydrogen in metal hydrides of magnesium-nickel alloys. Also, it 
shows that technology, a product of science, can be generated 
within an academic environment, of the goal is clear, the demand 
outstanding and the means available. We review briefly theoretical 





models relating to metal hydride properties, specially the thermody- 
namics properties relevant to this work. We report our experimental 
results on hydrides of magnesium-nickel alloys of various composi- 
tions including data on structure, hydrogen storage capacities, 
reaction kinetics, pressure-composition isotherms. We selected a 
promising alloy for mass production. built and tested a modular 
storage tank based on the hydrides of the alloy, with a capacity for 
storing 10 Nm sup(3) of hydrogen of 1 atm and 20 sup(0)C. The 
tank weighs 46,3 Kg and has a volume of 21 |. (author). 


28888 (INIS-BR-2673) Measurements of differential cross 
sections with electrons of intermediate energy (300-1000 eV) 
scattered by atom and molecule. Barbieri, R.S. Sao Carlos 
Univ., SP (Brazil). Centro de Ciencias e Tecnologia. 1985 165p. (in 
Portuguese). Order Number DE91640851. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Differential Elastic Cross Sections for electrons scattered by 
osub(2) and Ar in the angular range 5 sup(0)- 140 sup(0) were 
measured in the energy range between 300 and 1000 eV. The 
Relative Flow Technique proposed by SRIVASTAVA et alii (1975) 
was used. Absolute Differential Elastic Cross Section data from 
DuBOIS and RUDD (1976) for Nsub(2) were stablished as a sec- 
ondary standard. Our obtained results for Ar at 400, 800 and 1000 
eV were compared against experimental and theoretical results 
available in the literature. For molecular Oxygen at 300, 400, 800 
and 1000 eV our experimental data were compared with values 
from other authors and also theoretical values from Independent 
Atom Model including Multiple Intramolecular Scattering. Results 
for Ar at 1000 eV in the angular range between 60 sup(0) and 140 
sup(0) and for osub(2) at 800 and 100 eV, between 5 sup(0) and 
120 sup(0), were reported for the first time. (author). 


28889 (INIS-mf—12867, pp. 5.2-5.4) The muon-catalyzed nu- 
clear energy system. Harms, A.A. (McMaster Univ., Hamilton, ON 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 375p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MUON-CATALYZED FUSION/ 
research programs; THERMONUCLEAR REACTORS 


28890 (INIS-SU-225, pp. 27-30) Variational principle with 
nondifterentiable wave functions for equivalent electrons. Be- 
jgman, |.L. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 56p. 
(In Russian). In Experimental and theoretical physics: Collection. 
Order Number DE91003116. Source: OSTI; NTIS (US Sales Only); 
INIS. 

To describe equivalent electrons variational method used on the 
class of wave functions, having a salient feature in the point of ra- 
dial coordinate coincidence, is suggested. Calculation of matrix 
elements by means of such functions is not more complicated than 
by way of usual single-electron Hartree-Fock functions. As an ex- 
ample calculations of the wave functions of the main He and Be3 
state are presented. 5 refs.; 1 fig.; 1 tab. 


28891 (INIS-SU-242, pp. 6-8) Transitions nk>n’l’ in Ryd- 
berg atoms in collisions with charged particles. Syrkin, M.|. 
(Minskij Gosudarstvennyj Pedagogicheskij Inst., Minsk (Byelorus- 
sian SSR)). AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
62p. (In Russian). In Experimental and theoretical physics: Collec- 
tion. Order Number DE91003115. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Analytical expressions of cross sections of optically forbidden 
nl->n'l transitions in Rydberg atoms in collisions with charged par- 
ticles are derived in Born approximation. 8 refs.; 1 tab. 


28892 (INIS-SU-242, pp. 14-15) Cross section of optical 
collision of identical atoms. Zhidkov, A.G. (AN SSSR, Moscow 
(USSR). Inst. Obshchej Fiziki); Petukhov, K.E. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. 62p. (In Russian). In Experimental 
and theoretical physics: Collection. Order Number DE91003115. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Calculations of dependence of cross section of optical collision of 
identical atoms on amplitude of resonance electromagnetic field in 
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a two-level approximation are carried out. It is shown that in ab- 
sorption band using Au >> Qw (where Aw - electromagnetic field 
frequency tune away from resonance one, Qw - Weisskopf fre- 
quency) and in not very strong fields E<E,z the cross section is 
described by Landau-Zener formula. 5 refs.; 1 fig. 


28893 (INPE-5198) Study of asymmetrical electric dis- 
charges using particle simulation. Alves, M.V. Instituto de 
Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP (Brazil). 
Nov 1990. 135p. (in Portuguese). Order Number DE91642773. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Asymmetrical electric discharges are been widely used in the 
microelectronic industry. The asymmetry in the electrode areas de- 
termines the magnitude of the plasma-to-electrode voltage, V 
sub(a), at the powered electrode, which determines the ion bom- 
barding energy, a critical plasma processing parameter. Two 
many-particle simulation codes, called P D C 1 and P D S 1, were 
developed. These codes are electrostatic, one-dimensional (radial) 
and model (a bounded plasma between two infinite cylinders or 
two concentric spheres that can be connected to a RLC external 
circuit. Both codes consider asymmetrical electrodes areas. In or- 
der to simulate electrical discharges, Monte-Carlo simulation of 
electron-neutral and ion-neutral collisions were included. These 
codes were used to study the relationship between the voltage 
area ratio across the sheaths, V sub(a) /V sub(b), and the elec- 
trode area ratio A sub(b) /A sub(a). Simulation results agree with 
experimental results and also with the analytical model that in- 
cludes local ionization near the electrodes, observed to occur in 
almost all our simulations. (author). 


28894 (INP-MSU-—90-24-170) Atomic capture of negative 
muons and hadrons in helium. Dolinov, V.K.; Korenman, G.Ya.; 
Moskalenko, |.V.; Popov, V.P. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1990. 23p. (NIIYaF-MGU-—90-24-170.). Order Number 
DE91640852. Source: OSTI; NTIS (US Sales Only); INIS. 
Collisions of slow negative heavy particles M~ with He atoms 
are considered using the semiclassical approximation for quantum 
coupling equations taking into account two-particle channel M~ 
*He and ionization channels M~*He*e. The ionization and atomic 
capture cross sections are calculated. The kinetic characteristics of 
slowing-down and atomic capture of the particles in helium are ob- 
tained. The results for stopping power and slowing-down of muons 
in helium are compared with the experimental data. 15 refs.8 figs. 


28895 (LA-UR-91-2495) Laser-based diagnostics for den- 
sity, temperature, velocity, and dissociation fraction in high 
temperature hydrogen flows. Sappey, A.D.; Funk, D.J. Los 
Alamos National Lab., NM (United States). [1991]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9109226-5: AIAA/NASA/OAI conference on 
advanced SEI technologies, Cleveland, OH (United States), 3-4 
Sep 1991). Order Number DE91016323. Source: OST; NTIS; 
GPO Dep. 

This paper is essentially a review of the current state of the art 
in hydrogen atom and hydrogen molecule diagnostics. This paper 
contains some of our own results and ideas along with results from 
many other laboratories. This is not intended to be an exhaustive 
review; instead it summarizes some techniques which we believe 
are ideally suited as diagnostics for high temperature hydrogen 
which are of paramount importance for the Space Exploration Ini- 
tiative (SEl). 31 refs., 1 fig. 


28896 (LUNFD6-NFFA-—1017-1-130) Experimental and theo- 
retical studies of the energy level structure of multiply 
charged many-electron ions. Redfors, A. Lund Univ. (Sweden). 
Dept. of Physics. 15 Mar 1991. 38p. Order Number DE91640846. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Magnesiumlike and aluminumlike spectra of the elements calcium 
- germanium have been obtained through the use of laser-produced 
plasmas (LPP) and a 3 m normal incidence vacuum spectrograph. 
The spectral analyses were mainly based on isoelectronic regulari- 
ties. Intermediate ionization stages of cerium (Ce V) and silicon (SI 
Vl) have also been studied. The light sources in these cases were 
a sliding spark and a modified version of the LPP. The Eagle spec- 
trograph at the National Institute of Standards and Technology, 
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Gaitherburg, Maryland was used to record the cerium spectrum. 
Ab initio calculations and least-squares fits of the Slater energy pa- 
rameters to the experimental energy levels are reported for all 
investigated spectra. Theoretical predictions of oscillator strengths 
for Y Ill and Zr Ill in the region 1150-3200 AA are presented. The 
oscillator strengths are needed for abundance determinations of 
Y2+ and Zr*+ in chemically peculiar stars. Cp stars. (65 refs.). 


28897 (NIFS-PROC-4, pp. 113-122) Electron spectra from 
doubly excited charged ions. Kanai, Y. (Institute of Physical and 
Chemical Research. Wako, Saitama (Japan)); Sakaue. H.A.: Ohta, 
K. National Inst. fer Fusion Science, Nagoya (Japan). Sep 1990. 
(CONF-9005341—: Workshop on ‘plasma spectroscopy and atomic 
processes’, Nagoya (Japan), 14-15 May 1990). In Plasma spec- 
troscopy and atomic processes: Proceedings of the workshop at 
Data and Planning Center in NIFS.  180p. Order Number 
DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 

The report describes spectroscopic investigations of ejected 
electrons from autoionizing state of doubly-excited He-like ions. To- 
tal angular momentum L-distributions in the double electron 
transfer processes have been discussed for O®+, N5*, C** and 
O*. Those previous studies suggest that high-angular momentum 
states are dominantly populated by doubie-capture collisions of 
highly charged ions. In the present study, most of the ejected elec- 
tions (about 80%) come from D and F states rather than S and P. 
If it is assumed that all of the magnetic sublevels are equally popu- 
lated, differential cross sections for electron emission in the forward 
direction will be proportional to the total emission cross sections for 
the respective L-states. Under this assumption, it can be concluded 
that high L-states are dominantly populated in the present collision 
systems for C®* + He at 67 keV and B>+ + He at 50 keV. At the 
current stage, however, more systematic observations, which can 
be expressed as a function of ejection angles, are needed because 
no accurate information is available on the magnetic sublevel pop- 
ulation. (N.K.). 


28898 (NIFS-PROC-4, pp. 128-139) Code ATOM for calcula- 
tion of atomic characteristics. Vainshtein, L.A. (AN SSSR, 
Moscow (USSR). Fizicheskij Inst.). National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Sep 1990. (CONF-9005341—: Workshop on 
‘plasma spectroscopy and atomic processes’, Nagoya (Japan), 14- 
15 May 1990). In Plasma spectroscopy and atomic processes: 
Proceedings of the workshop at Data and Planning Center in NIFS. 
180p. Order Number DE91767928. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In applying atomic physics to problems of plasma diagnostics, it 
is necessary to determine some atomic characteristics, including 
energies and transition probabilities, for very many atoms and ions. 
Development of general codes for calculation of many types of 
atomic characteristics has been based on general but compara- 
tively simple approximate methods. The program ATOM represents 
an attempt at effective use of such a general code. This report 
gives a brief description of the methods used, and the possibilities 
of and limitations to the code are discussed. Characteristics: of the 
following processes can be calculated by ATOM: radiative 
transitions between discrete levels, radiative ionization and recom- 
bination, collisional excitation and ionization by electron impact, 
collisional excitation and ionization by point heavy particle (Born 
approximation only), dielectronic recombination, and autoionization. 
ATOM explores Born (for z=1) or Coulomb-Born (for z>1) approxi- 
mations. In both cases exchange and normalization can be 
included. (N.K.). 


28899 (NIFS-PROC-4, pp. 109-112) Collision processes in- 
volving doubly excited states of He and H~. Matsuzawa, Michio 
(University of Electro-Communications, Chofu, Tokyo (Japan)). Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Sep 1990. 
(CONF-9005341-—: Workshop on 'plasma spectroscopy and atomic 
processes’, Nagoya (Japan), 14-15 May 1990). In Plasma spec- 
troscopy and atomic processes: Proceedings of the workshop at 
Data and Planning Center in NIFS.  180p. Order Number 
DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. HELIUM/ion-atom collisions; 
HYDROGEN IONS 1 MINUS/ion-atom collisions; HELIUM; EX- 
CITED STATES; ELECTRON CORRELATION; ENERGY-LEVEL 
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TRANSITIONS; WAVE FUNCTIONS; CARBON IONS; INNER- 
SHELL EXCITATION; ARGON IONS 


28900 (NIFS-PROC—4, pp. 123-127) Resonance states of 
muonic molecules and muon-catalyzed fusion. Shimamura, 
Isao (Institute of Physical and Chemical Research, Wako, Saitama 
(Japan)). National Inst. for Fusion Science, Nagoya (Japan). Sep 
1990. (CONF-9005341—: Workshop on ‘plasma spectroscopy and 
atomic processes’, Nagoya (Japan), 14-15 May 1990). In Plasma 
spectroscopy and atomic processes: Proceedings of the workshop 
at Data and Planning Center in NIFS. 180p. Order Number 
DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MUONIC MOLECULES/energy 
levels; MUON-CATALYZED FUSION/energy levels; RESONANCE; 
MOLECULE-MOLECULE COLLISIONS; IONIZATION; HYDROGEN 
IONS; EXCITED STATES; METASTABLE STATES 


28901 (NIFS-PROC-4, pp. 140-143) Differential cross sec 
tions for electron-impact excitation of atomic ions. Itikawa, 
Yukikazu (Institute of Space and Astronautical Science, Sagami- 
hara, Kanagawa (Japan)); Sakimoto, Kazuhiro. National Inst. for 
Fusion Science, Nagoya (Japan). Sep 1990. (CONF-9005341-: 
Workshop on ‘plasma spectroscopy and atomic processes’, 
Nagoya (Japan), 14-15 May 1990). In Plasma spectroscopy and 
atomic processes: Proceedings of the workshop at Data and Plan- 
ning Center in NIFS. 180p. Order Number DE91767928. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ATOMIC IONS/cross sections; 
ATOMIC !ONS/electron-ion collisions; EXCITATION; ELECTRON 
BEAMS; IRRADIATION; EXCITED STATES; ENERGY-LEVEL 
TRANSITIONS; HELIUM IONS; LITHIUM IONS; WAVE FUNC- 
TIONS 


28902 (SAND—91-0956C) Ground-state in-plane light-holes 
in GaAs/AlGaAs structures. Jones, E.D. (Sandia National Labs.., 
Albuquerque, NM (United States)); Lyo, S.K.; Klem, J.F.; Schirber, 
J.E.; Lin, S.K. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9109208—-1: International symposium on gallium arsenide and 
related compounds, Seattle, WA (United States), 23-26 Sep 1991). 
Order Number DE91016408. Source: OSTI; NTIS; GPO Dep. 

We have performed low-temperature magnetoluminescence, 
far-infrared cyclotron resonance, and magneto-transport measure- 
ments on narrow (4.5 mm) GaAs/Alo25Gao.75As single 
quantum-wells. The ground state in-plane valence band was found 
to be light and very nonparabolic, i.e., at zone center, the valence 
band mass is my ~ O., and for E; = 10 meV, m x 0.25. 


28903 (UCRL-JC—103342) High-intensity photoionization of 
Ho. Allendorf, S.W.; Szoeke, A. Lawrence Livermore National Lab.., 
CA (United States). May 1991. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9104164—7: Conference on short-wavelength coherent ra- 
diation: generation and application, Monterey, CA (United States), 
4-10 Apr 1991). Order Number DE91017087. Source: OST]; NTIS; 
INIS; GPO Dep. 

A tunable, high-intensity picosecond dye laser system has been 
employed with electron energy analysis to investigate the dynamics 
of (3+1) resonance-enhanced multiphoton ionization of H2 via dif- 
ferent vibrational levels of its B;Zy* and C'M,y electronic states. 
We observe production of molecular ions in various vibrational lev- 
els, with a shift to increased population of lower vibrational states 
of H2* consistent with the a.c. Stark shift of the correspondingly 
lower vibrational levels of the C state into resonance with the 
three- photon energy of the laser. Clear evidence of direct dissoci- 
ation of Hz followed by single-photon ionization of the excited H 
atom is observed as well. Above threshold ionization of these two 
processes occurs readily. We also find that dissociative ionization 
is an increasingly important ionization pathway as the wavelength 
is increased. Finally, we see evidence of a new ionization pathway, 
which we assign to photoionization into a transient bound state 
created by the avoided crossing of the first repulsive electronic 
state of Ho*, |2pou, n), with the single-photon-dressed ground 
state of H2*, |1scg,n + 1). 6 refs., 2 figs. 








28904 (UCRL-JC—107099) Time-dependent studies of high- 
order harmonic generation. Schafer, K.J. (Lawrence Livermore 
National Lab.. CA (USA)); Krause, J.L.; Kulander, K.C.; L'Huillier 
’ A. Lawrence Livermore National Lab., CA (United States). Jun 
1991. 9p. Sponsored by USDOE, Washington. DC (United States) 
DOE Contract W-7405-ENG-48. (CONF-9107115—15: Society of 
Photo-Optical Instrumentation Engineers (SPIE) meeting, San 
Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91015688. Source: OSTI: NTIS: GPO Dep 

Recent reevaluation of the neutron displacement damage func- 
tion for silicon qualifies it as a sensor for spectra determinations 
This development is especially useful in the critical energy region 
from 0.1 to 2.0 MeV where, in the absence of fission foils. there is 
a shortage of response functions needed to define spectra satis- 
factorily. This paper describes how silicon bipolar devices can be 
used to improve neutron spectra determinations and therefore to 
better predict the displacement damage induced in devices. 11 
rets., 3 figs., 2 tabs. 


28905 (UCRL-JC—107611) Electron-ion interaction cross 
sections determined by x-ray spectroscopy on EBIT. Beiersdor- 
fer, P. (Lawrence Livermore National Lab., CA (USA)); Cauble, R.; 
Chantrenne, S.: Chen, M.; Knapp, D.; Marrs, R.; Phillips, T.; Reed, 
K.; Schneider, M.; Scofield, J.; Wong, K.; Vogel, D.; Zasadzinski, 
R.; Wargelin, B.; Bitter, M.; von Goeler, S. Lawrence Livermore 
National Lab., CA (United States). 26 Jun 1991. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-910746—-2: 17. international conference on 
the physics of electronic and atomic collisions, Brisbane (Australia), 
10-16 Jul 1991). Order Number DE91015786. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Livermore electron beam ion trap (EBIT) is used to measure 
electron-ion interactions with high-resolution x-ray spectroscopy. 
Measurements are presented of the Ka x-ray emission of helium- 
like Fe24+ that demonstrate the effect of various processes on the 
spectrum of highly charged heliumlike ions. In particular, we have 
studied how dielectronic recombination into high-n Rydberg levels 
and resonance excitation processes contribute to the x-ray emis- 
sion near threshold for direct electron-impact excitation. From 
these and other measurements we infer the cross sections for im- 
pact excitation of heliumlike titanium, chromium, manganese, and 
iron. Comparing the results with theoretical cross sections from 
distorted-wave calculations we find excellent agreement for all tran- 
sitions but the heliumlike resonance transition from 1s2p 'P, to 
ground, whose excitation cross section is measured to be 10%— 
20% smaller than calculated. 36 refs., 6 figs., 1 tab. 
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28906 (CONF-9105116—) Proceedings of the ninth sympo- 
sium on energy engineering sciences: Fluid and dynamical 
systems. Argonne National Lab., IL (United States). [1991]. 340p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. From 9. symposium on energy engi- 
neering sciences: fluid and dynamical systems; Argonne, IL 
(United States); 13-15 May 1991. Order Number DE91015974. 
Source: OSTI; NTIS; GPO Dep. 

The Ninth Symposium on Energy Engineering Sciences was held 
on May 13-14, 1991, at the Argonne National Laboratory. These 
proceedings include the program, list of participants, and the pa- 
pers that were presented during the nine technical sessions held at 
this meeting. The central theme of this year's meeting was fluid 
and dynamical systems and related topics. Each year a group of 
selected researchers in the DOE/BES Engineering Research Pro- 
gram are invited to present their research findings in such an open 
forum. By organizing around a central theme, principal investiga- 
tors, their associates, and other interested parties are able to 
engage in discussions and share thoughts on subjects of common 
interests. This Symposium was organized into nine technical ses- 
sions: multi-phase flow, dynamical systems, porous media and 
transport, robotic systems, fluid systems, nonequilibrium systems, 
combustions and thermo/fluid systems, heat and mass transfer, 
and measurement of thermophysical properties. 
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28907 (DOE/ER/13902-3) Thermophysical properties of su- 
percritical fluids and fluid mixtures: Progress report. May 15, 
1988—July 14, 1991. Sengers. J.V. Maryland Univ.. College Park 
MD (United States). Inst. for Physical Science and Technology. Jul 
1991. 13p. Sponsored by USDOE. Washington. DC (United 
States) DOE Contract FGO05-88ER13902. Order Number 
DE91015794. Source: OSTI: NTIS: INIS: GPO Dep. 

This research is concerned with the development of a quantita- 
tive scientific description of the thermodynamic and transport 
properties of supercritical and subcritical fluids and fluid mixtures. It 
is known that the thermophysical properties of fluids and fluid mix- 
tures asymptotically close to the critical point satisfy scaling laws 
with universal critical exponents and universal scaling functions. 
However, the range of validity of these asymptotic scaling laws is 
quite small. As a consequence, the impact of the modern theory of 
critical phenomena on chemical engineering has been limited. On 
the other hand, an a priori estimate of the range of temperatures 
and densities, where critical fluctuations become significant. can be 
made on the basis of the so-called Ginzburg criterion. A recent 
analysis of this criterion suggests that this range is actually quite 
large and for a fluid like carbon dioxide can easily extend to 100 
degrees or so above the critical temperature. Hence, the use of 
traditional engineering equations like cubic equations is not scientif- 
ically justified in a very wide range of temperatures and densities 
around the critical point. We have therefore embarked on a scien- 
tific approach to deal with the global effects of critical fluctuations 
on the thermophysical properties of fluids and fluid mixtures. For 
this purpose it is not sufficient to consider the asymptotic critical 
fluctuations but we need to deal also with the nonasymptotic critical 
fluctuations. The goal is to develop scientifically based questions 
that account for the crossover of the thermophysical properties from 
their asymptotic singular behavior in the near vicinity of the critical 
point to their regular behavior very far away from the critical point. 


28908 (SAND—91-1578) Approximate treatment of a strong 
explosion and expansion in a near vacuum. Thornton, A.L. San- 
dia National Labs., Albuquerque, NM (United States). Jul 1991. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91016063. Source: 
OST; NTIS; GPO Dep. 

The hydrodynamic blast created by the initiation of a 1 kev X-ray 
source from an arc-induced ionized gas column, involves density 
and temperature ratios of such magnitude that the strong shock 
theory of propagation from continuum fluid mechanics does not ap- 
ply. Because these simulations occurs in a near vacuum, the 
continuum equations of motion break down and become invalid 
during the expansion process as the wavefront density decreases. 
This report summarizes an approximate treatment of the hydrody- 
namics of a strong explosion followed by an expanding wavefront 
in a near vacuum. The analysis was performed in support of the 
Saturn program to assist the test engineers in the design of a 
shroud which is optimized to receive the maximum cold X-ray radi- 
ation through its aperture while minimizing the hydrodynamic 
damage to the rest specimens. The analytical treatment uses mass 
conversion and the assumption of a liner velocity profile to assess 
the dynamic behavior of the developing wavefront. This technique 
provides a first estimate of the gas motion and pressure pulse and 
indicates some general trends of the hydrodynamic phenomenon. 9 
rets., 16 figs., 1 tab. 


28909 (UCRL-JC—107409) Energy generation by a shock 
crossing a perturbed interface. Crowley, W.P.; Burke, E.W. 
Lawrence Livermore National Lab., CA (United States). 29 May 
1991. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9106222-3: 
Workshop on physics of compressible, turbulent mixing, Royau- 
mont (France), 17-19 Jun 1991). Order Number DE91015678. 
Source: OSTI; NTIS; GPO Dep. 

The investigation is directed toward determining, computationally, 
the amount of “perturbed” kinetic energy that is generated by a 
shock passing over a perturbed interface. The traditional experi- 
mental approach is to make measurements on a perturbed flow, 
obtain mean values from these data and to define the difference 
between the mean and the instantaneous as the perturbed energy. 
The approach is amenable to numerical simulations as well and 
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the fluctuating kinetic energy (FKE) obtained from it was described 
by Besnard. Another approach Is to obtain two computational re- 
sults. one perturbed and the other unperturbed and to define the 
perturbed energy as the difference between these two This ap- 
proach is not amenable to physical experiments: from it we derive 
perturbed kinetic energy (PKE) defined below. We will compare re- 
sults from the two methods. 3 refs.. 4 figs 
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28910 (DOE/ER/00881-T2) High energy physics: Experi- 
mental, theoretical and phenomenology institute: Technical 
progress report. Barger, V.; Camerini. U.: Carlsmith. D.; Durand 
B.: Durand, L.; Erwin. A.; Fry. W.; Goebel, C.; Halzen, F.; Love- 
less. R.: March. R.: Morse, R.: Olsson, M.; Pondrom. L.: Prepost, 
R.: Reeder. D.; Sheaff, M.: Smith. W.; Thompson, M.; Wu. S.L 
Wisconsin Univ., Madison. WI (United States). Dept. of Physics. 1 
May 1991. 273p. Sponsored by USDOE. Washington. DC (United 
States) DOE Contract AC0O2-76ER00881. Order Number 
DE91015737. Source: OSTI; NTIS; INIS: GPO Dep. 

This report discusses research in the following task: hadron 
physics at Fermilab: Lepton hadron scattering; electromagnetic & 
weak interactions at the Stanford Linear Accelerator Center - 
SLAC; hyperon beam program - hadroproduction of heavy beam 
flavors at Fermilab; ultra high energy colliding beam physics: 
Institute for high energy physics phenomenology; weak & electro- 
magnetic interactions using PETRA at DESY & LEP at CERN: 
theoretical high energy physics; DUMAND; study of ultra high 
energy gamma rays: data analysis facility; and R&D for major sub- 
systems for the SSC detectors. 


28911 (DOE/ER/03130-821) A research program in experi- 
mental and theoretical high energy physics: Progress report, 
1 January 1991-31 December 1991. Brown Univ., Providence, RI 
(United States). Dept. of Physics. 1 Jul 1991. 126p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76ER03130. Order Number DE91014728. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses progress in high energy physics at Brown 
University. Some topics discussed are: quantum field theory; 
physics of the early universe; standard model and beyond; 
progress in computational physics; interactions of leptons and 
hadrons, with accelerator and astrophysical sources; and hadron 
collider and neutrino physics. 


28912 (DOE/ER/03230—-T10) Research in elementary parti- 
cle physics: Technical progress report, June 1, 1990—May 31, 
1991. Kirsch, L.E.; Schnitzer, H.J.; Abbott, L.F.; Bensinger, J.R.; 
Blocker, C.A. Brandeis Univ., Waltham, MA (United States). Dept. 
of Physics. [1991]. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76ER03230. Order Number 
DE91015359. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Z neutral boson decay 
asymmetry; B-anti-B mixing; top quark search; measurement of the 
inclusive central jet cross section; search for pair produced lepto- 
quarks at cdf; direct photon production; calibration of cdf; hadronic 
energy scale for the cdf central calorimeters; skyrme model; two 
and three dimensional field theory; the path integral on a branched 
manifold; and mean-field theory of neural networks. (LSP) 


28913 (DOE/ER/40319-4) [High energy particle physics]: 
Task A, High energy physics program: Experiment and theory; 
Task B, High energy physics program: Numerical simulation of 
quantum field theories: Progress report, August 1, 1990—June 
30, 1991. Lannutti, J.E. Florida State Univ., Tallahassee, FL (United 
States). Dept. of Physics. [1991]. 88p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-87ER40319. 
Order Number DE91015652. Source: OSTI; NTIS; INIS; GPO Dep. 
This report discusses the following research: fixed target experi- 
ments; collider experiments; computing, networking and VAX 
upgrade; SSC preparation, detector development and detector con- 
struction; solid argon calorimetry; absorption of CAD system 
geometries into GEANT for SSC; and particle theory programs. 
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28914 (IN2P3-90-03-PT.1) At LEP, a new Physics. The 
Dark matter. Bouquet. A.: Haissinski. J.: Perrottet. M.: Renard. 
F.M.: Sadoulet. B.: Savoy. C.: Treille. D. (eds.). Institut National de 
Physique Nucleaire et de Physique des Particules (IN2P3). 75 - 
Paris (France). 1990. 364p. (In FR. EN). (CONF-8909438-: Sum- 
mer School on Particle Physics. Annecy-le-Vieux (France). 18-22 
Sep 1989). Order Number DE91502401. Source: OSTI: NTIS (US 
Sales Only). 

The starting of LEP (European Large Electron-Positron storage 
rings) took place, in July 1989 and the 5 reports introduced during 
the 21th Summer School on Particle Physics (Ecole de Gif) locate, 
after a rapid recall of standard model, the problems that LEP will 
have to resolve in a more or less long time, LEP 100 or LEP 200. 
These reports are indexed separately. 


28915 (IN2P3—90-03-PT.1, pp. 269-363) Possibilities for the 
future of LEP physics. Treille, D. (CERN, Geneve (CH)). Institut 
National de Physique Nucleaire et de Physique des Particules 
(IN2P3), 75 - Paris (France). 1990. (CONF-8909438—-: Summer 
School on Particle Physics, Annecy-le-Vieux (France), 18-22 Sep 
1989). In At LEP, a new Physics. The dark matter. 364p. Order 
Number DE91502401. Source: OSTI; NTIS (US Sales Only). 

To go beyond the LEP 1 program, one can: (1) increase the c.m. 
energy, (2) increase the luminosity, an option technically related to 
the previous one, (3) increase the sensitivity to possible deviations 
from the Standard Model by polarizing the beams. These upgrades 
open many possibilities of physics concerning accurate measure- 
ments as well as searches for new effects. They also require from 
the theoretical and experimental points of view several improve- 
ments and changes. These various topics and their relationship are 
reviewed and discussed. 
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28916 (ANL-HEP-CP-91-01) Direct photon production in 
polarized pp collisions. Berger, E.L. (Argonne National Lab., IL 
(USA). High Energy Physics Div.); Qiu, J. Argonne National Lab., 
IL (United States). High Energy Physics Div. Jan 1991. 9p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. Grant PHY-89-08495. (CONF-9011177-6: 
Polarized collider workshop, University Park, PA (United States), 
15-17 Nov 1990; ITP-SB-90-102). Order Number DE91008728. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We argue that inclusive direct photon production at large trans- 
verse momentum in proton-proton interactions with longitudinally 
polarized beam and target is an incisive probe of the polarized 
gluon distribution in a proton. We provide predictions of cross 
sections of range of reasonable choices of the polarized gluon dis- 
tribution. At current fixed target energies, the cross sections are 
small but measurable. At collider energies, such as the SSC en- 
ergy, isolated direct photon production should be considered in 
order to minimize the nonperturbative contribution due to fragmen- 
tation. 9 refs., 3 figs. 


28917 (ANL-HEP-CP-—91-44) A new kind of bottom quark 
factory. Mtingwa, S.K. (Argonne National Lab., IL (USA). High En- 
ergy Physics Div.); Strikman, M. Argonne National Lab., IL (United 
States). High Energy Physics Div. [1991]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9104276-1: 14. annual meeting of the National 
Society of Black Physicists (NSBP), Hampton, VA (United States), 
12 Apr 1991). Order Number DE91015551. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We describe a novel method of producing large numbers of B 
mesons containing bottom quarks. It is known that one should ana- 
lyze at least 10° B meson decays to elucidate the physics of CP 
violation and rare B decay modes. Using the ultra high energy elec- 
tron beams from the future generation of electron linear colliders, 
we Compton backscatter low energy laser beams off these electron 
beams. From this process, we produce hot photons having energy 





hundreds of GeV. Upon scattering these hot photons onto station- 
ary targets, we show that it is possible to photoproduce and 
measure the necessary 10° B mesons per year. 24 refs.. 4 figs. 


28918 (ANL-HEP-CP-91-53) Fermilab polarized beam ex- 
periments: 7° and 7 production results. Yokosawa, A. Argonne 
National Lab., IL (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9105106—17: 4. conference on the intersections 
between particle and nuclear physics, Tucson, AZ (United States), 
23-29 May 1991). Order Number DE91015559. Source: OST]; 
NTIS; INIS; GPO Dep. 

We summarize activities concerning the Fermilab polarized beam 
(proton and antiproton) with particular emphasis on asymmetry 
measurements in the +° and n production at high pi and at large 
Xp. 14 refs., 8 figs. 


28919 (BNL-46282) Results from AGS E845: K,° — 
mete, ete-+, ete-ete-. Morse, W.M. (Brookhaven National 
Lab., Upton, NY (USA)): Leipuner, L.B.; Larsen, R.C.; Jastrzemb- 
ski, E.; Adair, R.K.; Greenlee, H.B.; Kasha, H.; Mannelli, E.B.; Ohl, 
K.E.; Schmidt, M.P.; Vagins, M.R.; Schwarz, C.B. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC02-76ER03075 ;AC02-76CH00016. (CONF-9105106-14: 4. 
conference on the intersections between particle and nuclear 
physics, Tucson, AZ (United States), 23-29 May 1991). Order 
Number DE91015212. Source: OSTI; NTIS; INIS; GPO Dep. 

Results from AGS experiment 845 are reviewed. The data was 
collected during 1989. Final results on K.° — x°ete- and ete- + 
are described. Preliminary results on e*e~-+yy and e*e-ete~ are 
discussed. 10 refs., 5 figs. 


28920 (BNL-46323) Quasinuclear NN states. Dover, C.B. 
Brookhaven National Lab., Upton, NY (United States). Jun 1991. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9105106—19: 4. conference on 
the intersections between particle and nuclear physics, Tucson, AZ 
(United States), 23-29 May 1991). Order Number DE91015832. 
Source: OSTI; INIS; NTIS; GPO Dep. 

We present an interpretation of recent experimental results on 
nucleon-anti-nucleon annihilation reactions of the type NN — 7X, 
which have yielded evidence for a new tensor meson AX (here 
called Xp) with Jx°(IS) = 2**(0*). The branching ratios for produc- 
ing Xp from NN atomic states of orbital angular momentum L = 0,1, 
as well as its preference for decay into pp and wm rather than KK 
channels, are consistent with the identifications of Xp as a 
13P,_13F, bound state of the NN potential. We suggest further 
key test of this interpretation. 21 refs. 


28921 (CONF-9010291-2) Searching for the Higgs in ep 
collisions at LEP/LHC. Grindhammer, G. (Max-Planck-Institut fuer 
Physik und Astrophysik, Muenchen (Germany)); Haidt, D.; Ohne- 
mus, J.; Vermaseren, J.; Zeppenfeld, D. Wisconsin Univ., Madison, 
WI (United States). Dept. of Physics. Nov 1990. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FGO5- 
87ER40319 ;AC02-76ER00881. (MAD/PH-618). From Large 
Hadron Collider (LHC) workshop: physics and instrumentation; 
Aachen (Germany); 4-9 Oct 1990. Order Number DE91015701. 
Source: OST]; NTIS; INIS; GPO Dep. 

We investigate the possibility to observe an intermediate mass 
Higgs in ep collisions at LEP/LHC. We find that such a particle can 
be observed once a reasonable level of flavor identification is avail- 
able to separate efficiently the bb decay mode of the Higgs from 
most of the background. 18 refs., 11 figs., 7 tabs. 


28922 (CONF-9101105—1) Heavy flavor production and top 
quark search at hadron colliders. Baer, H.A. Florida State Univ., 
Tallahassee, FL (United States). Dept. of Physics. [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-87ER40319. From Workshop on high energy 
physics phenomenology; Calcutta (India); Jan 1991. Order Number 
DE91015703. Source: OSTI; NTIS; INIS; GPO Dep. 

We review heavy flavor production at hadron colliders, with an 
eye towards the physics of the top quark. Motivation for existence 
of top, and current status of top search are reviewed. The physics 
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of event simulation at hadron colliders is reviewed. We discuss 
characteristics of top quark events at pp colliders that may aid in 
distinguishing the top quark signal from Standard Model back- 
grounds, and illustrate various cuts which may be useful for top 
discovery. Top physics at hadron supercolliders is commented 
upon, as well as top quark mass measurement techniques. 22 
rets., 5 figs. 


28923 (CONF-9105231—1) The electromagnetic scenario for 
Higgs production in large colliders. Bottcher, C.; Strayer, M.R. 
Oak Ridge National Lab., TN (United States). [1991]. 27p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC05-840R21400. From Workshop on beam-beam and beam- 
radiation interactions: high intensity and nonlinear effects; Los 
Angeles, CA (United States); 13-16 May 1991. Order Number 
DE91015304. Source: OSTI; NTIS; INIS; GPO Dep. 

We outline the formalism required to calculate coherent pair pro- 
duction from electromagnetic fields. Applications are made to the 
production of the Higgs boson at large colliders, with particular at- 
tention to the problem of discriminating against backgrounds. 
Electromagnetic production does indeed appear to be a competitive 
probe of the symmetry-breaking sector. 14 refs., 17 figs., 2 tabs. 


28924 (DESY-91-023) Inclusive production of D°, D* and 
D*(2010)* mesons in B decays and nonresonant e*e— 
annihilation at 10.6 GeV. Albrecht, H. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)); Ehrlichmann, H.; 
Hamacher, T.; Harder, G.; Krueger, A.; Nau, A.; Nippe, A.; Reiden- 
bach, M.; Schaefer, M.; Schroeder, H.; Schulz, H.D.; Sefkow, F.; 
Wurth, R.; Appuhn, R.D.; HasARGUS Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Apr 
1991. 18p. Contract BMFT 054D051P;BMFT 054ER12P;BMFT 
054HD24P;BMFT 054KA17P Order Number DE91507527. Source: 
OSTI; NTIS (US Sales Only); iNIS. 

Using the ARGUS detector at the ete~ storage ring DORIS |i at 
DESY, we have measured the inclusive production of D°, D* and 
D* (2010)* mesons in B decays and in nonresonant e*e~ annihi- 
lation around 10.6 GeV. The inclusive branching ratios for B 
decays to D°, D* and D** mesons are found to be (52.2 +- 8.2 +- 
3.5)%, (27.2+- 6.3 +- 3.5)% and (34.8 +- 6.0 +- 3.5)% respectively. 
Thus, D° and D* production account for about 70% of the charm 
produced in B decays, neglecting b -> u contributions to the total 
width. The production cross sections and momentum spectra for 
continuum e*e- annihilation are also presented. (orig.). 


28925 (DOE/ER/03065-T9) High energy physics: Progress 
report, December 1, 1986—November 30, 1991. Fortney, L.F.; 
Goshaw, A.T.: Walker, W.D. Duke Univ., Durham, NC (United 
States). High Energy Physics Group. 12 Jun 1991. 95p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AS05- 
76ER03065. Order Number DE91015796. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This progress report presents a review of research done over 
the past five years by the Duke High Energy Physics Group. This 
research has been centered at Fermilab where we have had a 
continuing involvement with both the Tevatron collider and fixed- 
target programs. In 1988 we began extensive detector R&D for the 
SSC through its Major Subsystem Program. Duke has been an ac- 
tive member of the Solenoida!l Detector Collaboration (SDC) since 
its formation. These last five years has also been used to finish the 
analysis of data from a series of hybrid bubble chamber experi- 
ments which formed the core of Duke’s research program in the 
early 1980's. 


28926 (DOE/ER/03130-270) Progress report of a research 
program in experimental high energy physics: Task B, 
Interactions of leptons and hadrons, with accelerator and as- 
trophysical sources: Progress report. Widgoff, M. Brown Univ., 
Providence, Ri (United States). Dept. of Physics. 1 Jul 1991. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76ER03130. Order Number DE91016208. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The LVD Collaboration has made major progress during the past 
year in constructing the basic modules of the detector and installing 
them in five-tower LVD structure. Each of these modules consists of 
a portatank containing eight liquid scintiliation counters (each 1.0m 
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x 1.0m x 1.5m, viewed by three photomultipliers) totalling 9.6 tons 
of liquid scintillator and 6.7 tons of steel. Each portatank is covered 
on its bottom and one side by two layers of limited streamer tubes 
which form the tracking system of the detector. About half of the 
first tower has now been installed and initial data-taking with the 
entire tower is expected to being during the Fall of 1991. Data 
acquisition hardware and software are in place for this. The data- 
taking run of FNAL Experiment E782, a study of the interactions of 
200 GeV muons in a hybrid system with the Tohoku Freon bubble 
chamber as visible target, was completed in August 1990. Film 
analysis is now in progress. The results will be readily comparable 
to those obtained in FNAL Experiment E745, a study of the inter- 
actions of muon neutrinos in a similar system. The film analysis of 
E745 has been completed, and some preliminary results are pre- 
sented on the production of strange particles, based on the 
combined data of both the 1985 and 1987 runs of this experiment. 


28927 (DOE/ER/13065—663) Nucleon structure functions 
from vmu-Fe scattering at the Tevatron. Bodek, A. The CCFR 
collaboration. Rochester Univ., NY (United States). Dept. of 
Physics and Astronomy. [1991]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States); Nationa! Science Foundation, 
Washington, DC (United States). DOE Contract AC02-76ER13065. 
(UR-1211;CONF-9105106-25: Conference on the intersections 
between particle and nuclear physics, Tucson, AZ (United States), 
23-29 May 1991). Order Number DE91016550. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We present preliminary results for nucleon structure functions 
measured in high energy neutrino interactions. Included are new 
results for the Gross-Llewellyn Smith Sum Rule, [x/"xFadx = 2.66 


+ .03(stat)+.08(syst), the ratio of cross-sections, ovlo” = 511 + 
.002(stat) = .005(syst), and an analysis of the Q* evolution of xF3. 
16 refs., 5 figs. 


28928 (DOE/ER/40085-23) High Energy Physics at Tufts 
University: Progress report, 1986-1991. Milburn, R.H.; Schneps, 
J. Tufts Univ., Medford, MA (United States). Dept. of Physics and 
Astronomy. 15 Jun 1991. 129p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83ER40085. Order 
Number DE91015055. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following: fermilab fixed target experi- 
ments; photoproduction at 20 GeV: SLAC BC72-75; soudan 2 
nucleon decay project; physics at the antiproton-proton collider at 
V/s = 1.8 TeV; Designing the solenoidal detector for the supercol- 
lider; charm physics at LEP in OPAL; neutrino telescope proposal; 
general kinematic description of polarization in scattering pro- 
cesses; polarization in inclusive hyperon production and QCD 
subprocesses; measuring quark helicity underlying hadronic jets; 
scattering in extended skyrmion models and spin dependence; the 
diquark-quark model of the excited baryons; computation and net- 
working; and the science and technology center. 


28929 (DOE/ER/40515-2) Experimental research in high 
energy physics: Final report, July 1, 1989-December 31, 1989. 
Ritchie, J.L. Texas Univ., Austin, TX (United States). Dept. of 
Physics. [1989]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-89ER40515. Order Number 
DE91015573. Source: OSTI; NTIS; INIS: GPO Dep. 

DOE funding for experimental high energy physics research be- 
gan at UT Austin as of July 1, 1989, to support on-going study of 
the very rare decays of the neutral long-lived kaon, K,, at the 
Brookhaven National Laboratory's Alternating Gradient Synchrotron 
facility. Experiment 791 at BNL continues to probe the 2-body de- 
cays, K, — we, K_, — wu, and K, — ee, with the best sensitivity 
of any equipment. These modes provides a promising window for 
the search for physics beyond the Standard Model. 


28930 (DOE/ER/40646-1) Experimental particle physics at 
the University of Pittsburgh: Progress report, June 1, 1991— 
October 31, 1991. Engels, E. Jr.; Perera, U.; Shepard, P.; 
Thompson, J.A. Pittsburgh Univ., PA (United States). Dept. of 
Physics and Astronomy. Jun 1991. 159p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER40646. 
Order Number DE91014829. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research on the following topics: helios; K- 
decay and CP violation at INP; rare K-decays at BNL; direct 
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photon production at the Tevatron: CDF; and fractional charge par- 
ticles in semiconductors. (LSP) 


28931 (FNAL/C—91/193-E) Jets in CDF. Buckley-Geer, E. 
(Rutgers-the State Univ., New Brunswick, NJ (United States)). 
Fermi National Accelerator Lab., Batavia, IL (United States). Jul 
1991. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-9105106—1: Conference 
on the intersections between particle and nuclear physics, Tucson, 
AZ (United States), 23-29 May 1991). Order Number DE91017357. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the 1988/89 Tevatron Collider run the CDF experiment col- 
lected 4.0 + 0.3 pb-' of proton-antiproton interactions at a 
center-of-mass collision energy currently available in the laboratory 
and gives us a unique opportunity for studying Quantum Chro- 
modymanics (QCD) processes at the highest available energies. 
We report results from various QCD studies performed with this 
data. 11 refs., 8 figs. 


28932 (IHEP-OEF-90-78) G/fp(1590), f'/f2(1525) and ©/ 
f2(1720) decays through etaeta and KK-bar channels. 
Prokoshkin, Yu.D. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki 
Vysokikh Ehnergij. 1990. 7p. (IFVE-OEF—90-78.). Order Number 
DE91641044. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 25. Intern. Conf. on High Energy Physics; Aug 
1990, Singapore. 

New results on etaeta-system produced in 300 GeV pion-proton 
central collisions (GAMS Collaboration, NA12/2 experiment at the 
SPS CERN) are analyzed together with the existing data on KK- 
bar states observed in central hadron collisions and in radiative J/ 
psi decays. It is shown that 1.65 GeV meson produced in reaction 
J/psi -> etaeta cannot be identified with @/f2(1720) discovered in J/ 
psi -> y® -> -yKK-bar decay. Its identification with G(1590), the 
scalar glueball candidate decaying through etaeta is considered. 18 
refs.; 3 figs. 


28933 (IHEP-OEF-—90-135) Further analysis of the exotic 
mesons decaying into eta’eta. Kulik, A.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 5p. (IFVE-OEF—90- 
135.). Order Number DE91639940. Source: OSTI; NTIS (US Sales 
Only): INIS. 

Submitted to the Intern. Conf. on High Energy Physics; Sep 
1989, Madrid (ES). 

New data on the eta’eta-system obtained by the GAMS collabo- 
ration at the Serpukhov accelerator are presented. The data 
confirm the existence of the resonance with the mass of 1.9 GeV, 
X(1910) and its extremely low upper limits on az, etaeta and KK- 
bar decays relative to eta’eta. The possibility for the quantum 
numbers of the X(1910) to be JP = 1-* and its exotic nature is 
discussed. New data on the scalar G(1590)-meson confirm that its 
eta'eta-decay rate is 3 times higher than that through etaeta. 10 
rets.; 2 figs. 


28934 (INP-MSU-90-41-187) Analysis of possible free 
quarks production process at hadron colliders. Boos, E.E.; Er- 
molov, P.F.; Golubkov, Yu.A. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 23p. (NIIYaF-MGU-90-41-187.). Order Number 
DE91641045. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors regard the process of free b-quark production in 
proton-antiproton collisions at energies of new colliders. It is sug- 
gested to use the pair of unlike sign with transverse momenta in 
the range py, >5 GeV/c to trigger this process. Additionally it is sug- 
gested to measure a weak ionization signal from free s-quark from 
b-quark decay. The calculations of free bb-quarks production 
cross-sections have been made taking into account their energy 
losses in strong colour field. It is shown that the most effective 
range of lepton transverse momenta for observation of the process 
does not depend on threshold energy and is approximately equal 
to one for usual b mesons. 16 refs.; 10 figs. 


28935 (JINR-5-38-89, pp. 5-10) The observation of a stable 
dibaryon. Shakhbazyan, B.A.; Sashin, V.A.; Kecheryan, A.O.; Mar- 
tynov, A.S. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
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of Nuclear Problems. 1989. In JINR rapid communications: Collec- 
tion. 42p. Order Number DE91003113. Source: OSTI: NTIS (US 
Sales Only): INIS 

V°-particle which is unambiguously interpreted as a weak decay 
of the stable dibaryon value of cross section H->p+X~ ,L->n+77~ Is 
observed. Its mass is My=(2218+-12) MeV c* with a standard devi- 
ation S=12 MeV/c and the error of the mean o=2.8 MeVic*. The 
investigation has been performed at the Laboratory of High ener- 
gies, JINR. 10 refs.: 1 fig.; 3 tabs. 


28936 (JINR-R—1-89-424) Inclusive cross sections of cu- 
mulative 7~-meson production in ~~ C interactions at 40 GeV/ 
c as functions of kinetic and transverse enegy. Baatar, Ts.; Bat- 
cajkhan, Ts.; lvanovskaya, |.A.; Khurehlbaatar, B.; Solov’ev. M.I.; 
Togoo, R.: Tuvdendorzh, D. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 10p. (In Russian). Order Num- 
ber DE91634600. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Invariant distributions of the kinetic and transverse E; =\/ p,2+m? 
energies on cumulative «~-mesons produced in 7~C interactions 
at 40 GeV/c are investigated. The experimental spectra slopes cor- 
respond to the temperature of cumulative ~-meson production 
Tox300 MeV. This value is higher than the theoretical estimations 
for the critical temperature of a phase transition from the hadron 
matter to the quark-gluon plasma T,~200 MeV. May be it indicates 
to the fact that the quark-gluon plasma is produced in the local re- 
gion of cumulative «~-meson production. 27 refs.; 5 figs.; 2 tabs. 


28937 (KEK-90-15, pp. 269-276) Narrow structures ob- 
served in the p-p analyzing power. Shimizu, Hajime (Yamagata 
Univ. (Japan). Faculty of Science). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: 
RCNP cyclotron cascade workshop on polarized ion sources and 
gas jets for nuclear physics at an intermediate energy, Tsukuba-Shi 
(Japan), 12-17 Feb 1990). In Proceedings of the international work- 
shop on polarized ion sources and polarized gas jets. 393p. Order 
Number DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 
The momentum dependence of the p-p elastic analyzing power 
has been measured in small steps using an internal target during 
polarized beam acceleration from 1 to 3 GeV/c. The momentum 
bin size ranges from 5 to 18 MeV/c. The relative uncertainty of the 
analyzing power is typically less than 0.01 for each momentum bin. 
Narrow structures have been observed in the two-proton invariant 
mass distribution of the analyzing power. A brief discussion on the 
interpretation of the present results is also given. (author). 


28938 (LA-UR-91-2416) Experimental prospects for ob- 
serving family-number violating decays. Cooper, M.D. Los 
Alamos National Lab., NM (United States). [1991]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9103166-3: 2. international symposium on 
particles, strings and cosmology, Boston, MA (United States), 25- 
30 Mar 1991). Order Number DE91016230. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A number of the motivations for experimentalists to undertake 
experiments that test family-number conservation are discussed. A 
set of principles for experimental design are stated and illustrated 
with the example of the MEGA experiment at LAMPF. The current 
status and anticipated prospects for the field are reviewed. 13 
rets., 2 figs. 


28939 (MPI-PAE/Exp.El.—236) Determination of the strong 
coupling constant in the e*e~ annihilation into hadrons and 
leptons in the range of the Z° resonances. Lange, E. Max- 
Planck-institut fuer Physik und Astrophysik, Muenchen (Germany). 
Werner-Heisenberg-Iinst. fuer Physik; Technische Univ. Muenchen, 
Garching (Germany). Fakultaet fuer Physik. Mar 1991. 108p. (in 
German). Order Number DE91515870. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The storage ring LEP at CERN brings electrons and positrons at 
a c.m. energy of ,/s ~ Mz to collision. As final products of these 
collisions originate lepton-antilepton pairs and quark-antiquark 
pairs. The latter fragmentate into hadrons. The standard model 
makes a precise prediction for the ratio R’ of the hadronic to the 
leptonic events. Especially R’ depends on the strong coupling con- 
stant a,. By this it is possible to determine a, from the measured 


ratio R’. This analysis is based on the data taken 1989 and 1990 
with the ALEPH detector. c.m. energies between ,/s=90.25 GeV 
and ,/s=92.25 GeV are regarded The data set contains nearly 
170000 events. which corresponds to an integrated luminosity of 
Lint=5.4 pb-'. The R’ ratio for the c.m. energy \/s=91.22 was 
measured to R'=20.58+-(0.22 sta: +-(0.19)sys.. The QCD correction 
results from the comparison of the measurements with the values 
for R’ predicted by the standard model. It is obtained 
1+8Q¢pAtEPH (Mz?)=1.048+-0.014. (orig/HSI). 


28940 (NIKHEF-H-91-07) Production of neutrinos at HERA. 
Janssen. M.MJ.F. (Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF). Amsterdam (Netherlands)). Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H. 1991. 29p. Order Number DE91639938. 
Source: OSTI: NTIS (US Sales Only): INIS. 

For the ep collider at HERA, processes are studied with neutri- 
nos in the final state. Furthermore, production of W and Z bosons 
is discussed. Because of the very small lifetimes of the W and Z, 
the authors consider the production of their leptonic decay prod- 
ucts rather than the bosons themselves. All the results are based 
on exact calculations of the matrix elements at the tree level. Total 
cross sections and various kinematical distributions are presented. 
(author). 19 refs.; 4 figs.; 1 tab. 


28941 (RAL—91-001) Particle physics experiments 1990. 
Roberts, B.A. (comp.). Rutherford Appleton Lab.. Chilton (United 
Kingdom). 1991. 151p. Order Number DE91639937. Source: OST]; 
NTIS (US Sales Only); INIS. 

This report describes work carried out in 1990 on experiments 
approved by Particle Physics Experiments Selection Panel. The 
contents consist of unedited contributions from each experiment. 
(author). 


28942 (SLAC-PUB-5605) Review of tau lepton decays. 
Stoker, D.P. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jul 1991. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9105106—-18: 4. conference on the intersections between particle 
and nuclear physics, Tucson, AZ (United States), 23-29 May 1991). 
Order Number DE91015751. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of the + decay modes are reviewed and com- 
pared with the predictions of the Standard Model. While the 
agreement is generally good, the status of the “1-prong puzzle” re- 
mains controversial and a discrepancy between the measured 
leptonic branching fractions and the 7 lifetime persists. Prospects 
for precision measurements at a Tau-Charm Factory are also re- 
viewed. 20 refs., 2 tabs. 


28943 (SSCL-481) Model independent test of the standard 
model. Sanda, A.|. Superconducting Super Collider Lab., Dallas, 
TX (United States). Jun 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-89ER40486. 
(CONF-9106243-1: 1991 international workshop on the B factory, 
Tsukuba (Japan), Jun 1991). Order Number DE91015289. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: k meson physics; lattice evaluation of f,; 
heavy quark symmetry; and cp asymmetry in b decays. 
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Refer also to citation(s) 28859, 28917, 28921, 28922, 28938, 
28942, 28943, 29003, 29107, 29136, 29137 


28944 (BNL-46322) Strange quarks in nuclei. Dover, C.B. 
Brookhaven National Lab., Upton, NY (United States). Jun 1991. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9105106—20: 4. conference on 
the intersections between particle and nuclear physics, Tucson, AZ 
(United States), 23-29 May 1991). Order Number DE91015833. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We survey the field of strange particle nuclear physics, starting 
with the spectroscopy of strangeness S = -1 A hypernuclei, 
proceeding to an interpretation of recent data on S = —2 AA hyper- 
nuclear production and decay, and finishing with some speculations 
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on the production of multi-strange nuclear composites (hypernuclei 
or “strangelets”) in relativistic heavy ion collisions. 41 refs.. 5 figs 


28945 (BONN-IR-91-08) Study on the coherent emission of 
gluons in QCD jets from electron-positron annihilation. Kreutz- 
mann. H. Bonn Univ. (Germany;. Physikalisches Inst.. Bonn Univ 
(Germany:. Mathematisch-Naturwissenschaftliche Fakultaet. Nov 
1990. 223p. (In German). Order Number DE91515917. Source 
OSTI: NTIS (US Sales Only): INIS 

The inclusive momentum distribution of charged particles is 
studied with the OPAL detector at LEP in multihadronic events pro- 
duced in e*e~-annihilations at Ecm ~ M(Z°). Agreement is found 
with analytical formulae for gluon production that include the phe- 
nomena of soft gluon interference. Using data from c.m. energies 
between 14 GeV and 91 GeV. the dependence of the inclusive 
momentum distribution on the centre of momentum energy Ecm is 
investigated. The analytic predictions derived from perturbative en- 
ergy Eem ~ MiZ°) and its change with Ecm are also described by 
QCD shower Monte Carlo programs which include either coherent 
gluon branchings or string fragmentation. Simple incoherent mod- 
els with independent fragmentation fail to reproduce the energy 
dependence and the momentum spectra. A detailed simulation of 
the OPAL Jet Chamber and a reconstruction program for jet cham- 
ber tracks were developed and applied in this analysis. The 
essential features of both programs are presented. (orig.). 


28946 (CBPF-NF—-024/90) Diquark contributions to the nu- 
cleon deep inelastic structure functions. Anselmino. M. (Cagliari 
Univ. (italy). Dipt. di Scienze Fisiche); Caruso, F.: Leader, E.; 
Soares, J. Centro Brasileiro de Pesquisas Fisicas (CBPF). Rio de 
Janeiro, RJ (Brazil). 1990. 15p. Order Number DE91641806. 
Source: OST!; NTIS (US Sales Only); INIS 

The contributions of diquarks to the nucleon structure functions 
are discussed in the framework of the parton mode! and in the 
most general case of both vector and scalar diquarks inside unpo- 
larized and polarized nucleons. The vector diquark anomalous 
magnetic moment and the scalar-vector and vector-scalar diquark 
transitions are also taken into account. The properties of the di- 
quarks and of their form factors, required in order for the resulting 
scaling violations to be compatible with the observed ones, are dis- 
cussed. (author). 


28947 (CBPF-NF-028/90) Sum rules, asymptotic behaviour 
and (multi)baryon states in the Skyrme model. Mignaco, J.A. 
(Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, 
RJ (Brazil)); Wulck, S. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1990. 12p. Order Number 
DE91641807. Source: OSTI; NTIS (US Sales Only); INIS. 

We obtain sum roles that should be satisfied by the solutions of 
the Euler-Lagrange equation for the chiral angle in the Skyrme 
model in the hedgehog representation. The sum rules allow to de- 
termine the existence of solutions with integer baryon number for 
well determined values of a relevant dimensionless parameter PHI 
only. For all other values, there are no solutions with integer baryon 
number, in particular for the pure non-linear sigma model. (author). 


28948 (CBPF-NF-—030/90) Charmonium decays into proton- 
antiproton and a quark-diquark model for the nucleon. 
Anselimino, M. (Cagliari Univ. (Italy). Dipt. Di Scienze Fisiche); 
Caruso, F; Forte, S. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1990. 26p. Order Number 
DE91641768. Source: OSTI; NTIS (US Sales Only); INIS. 

A quark-diquark model of the nucleon is applied to a perturbative 
QCD description of several decays of the charmonium family: eta 
sub(c), chi sub(c0,c1,c2), -> p sup(-)p. Both experimental data and 
theoretical considerations are used to fix the parameters of the 
model. Decay rates for the chi’s in good agreement with the exist- 
ing experimental results may be obtained. The values for the 
decay of the eta sub(c) are found instead to be much smaller than 
the data. Our formalism provides a general framework for the com- 
putation of the decay amplitudes of any sup(25+1)L sub(j), C = +1, 
heavy quarkonium state into hadron-antihadron. The explicit ex- 
pression for the decay into two photons is also given. (author). 


28949 (CBPF-NF—-038/90) On tachyon quantization. Bollini, 
C.G.; Giambiagi, J.J. Centro Brasileiro de Pesquisas Fisicas 
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(CBPFi. Rio de Janeiro. RJ (Brazil), 1990. 17p. Order Number 
DE91641808. Source: OSTI: NTIS (US Sales Only): INIS 

There are two different cases in K sup(->)-space for tachyon 
quantization. We concentrate our discussion on the second case. 
for which we write the hamiltonian. which is different from the usual 
harmonic oscillator one. and solve the corresponding eigenvalue 
equation. The spectrum is continuous and we find the energy cre- 
ation and destruction operators. (author) 


28950 (CONF-9105238-1) A dynamical picture of hadron- 
hadron collisions with the string-parton model. Dean. D.J. (Oak 
Ridge National Lab.. TN (United States)): Umar. A.S.: Wu, J.S.: 
Strayer. M.R. Oak Ridge National Lab.. TN (United States). [1991]. 
13p. Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC05-840R21400. From Conference on computational 
quantum physics: Nashville. TN (United States): 22-25 May 1991. 
Order Number DE91016278. Source: OSTI: NTIS: INIS: GPO Dep. 

We introduce a dynamical model for the description of hadron- 
hadron collisions at relativistic energies. The model is based on 
classical Nambu-Goto strings. The string motion is pertormed in 
unrestricted four-dimensional space-time. The string endpoints are 
interpreted as partons which carry energy and momentum. We 
study ete~, e — p. and p — p collisions at various center of mass 
energies. The three basic features of our model are as follows. An 
ensemble of strings with different endpoint dynamics is used to ap- 
proximately reproduce the valence quark structure functions. We 
introduce an adiabatic hadronization mechanism for string breakup 
via qq pair production. The interaction between strings is formu- 
lated in terms of a quark-quark scattering amplitude and exchange. 
This model will be used to describe relativistic heavy-ion collisions 
in future work. 28 refs., 3 figs., 1 tab. 


28951 (CONF-9105238-2) Particle production through two- 
photon processes in relativistic heavy-ion colliders. Wu, J.-S. 
(Oak Ridge National Lab., TN (United States)); Bottcher, C.; 
Strayer, M.R.; Shakin, C.M. Oak Ridge National Lab., TN (United 
States). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation. Washington, DC 
(United States). DOE Contract AC05-840R21400. From Confer- 
ence on computational quantum physics; Nashville, TN (United 
States): 22-25 May 1991. Order Number DE91016221. Source: 
OSTI; NTIS: INIS; GPO Dep. 

Particle production via two-photon processes in relativistic heavy- 
ion colliders is discussed. We consider the coherent production, 
including its impact parameter dependence, and incoherent produc- 
tion. Particular attention is given to Higgs boson production in the 
energy regime of the LHC and the SSC. 15 refs., 7 figs., 1 tab. 


28952 (I\C-90/421) Domain of the Higgs boson and t-quark 
masses which ensures no zero-charge behaviour in a mag- 
netic field. Skalozub, V.V. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 16p. Order Number 
DE91641809. Source: OSTI; NTIS (US Sales Only); INIS. 

A domain of the Higgs boson and t-quark masses my, m, is de- 
rived by considering the requirements that the standard model 
must be consistent in a magnetic field. The restriction emerges 
naturally by studying the one-loop effective potential as a function 
of my, m; and masses, when there is no zero-change in the fields 
H ~ Ho = Mw*%/e, are obtained. A bound from below on scalar par- 
ticle masses m, > or approx. 124 GeV/c?, is also determined. 
(author). 14 refs, 6 figs. 


28953 (IC—90/428) Group theory approach to unification of 
gravity with internal symmetry gauge interactions. Part 1. 
Samokhvalov, S.E. (Dnepropetrovsk State Univ., Dnepropetrovsk 
(USSR). Dept. of Physics); Vanyashin, V.S. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1990. 8p. Order Number 
DE91641810. Source: OSTI; NTIS (US Sales Only); INIS. 

The infinite group of deformed diffeomorphisms of space-time 
continuum is put into the basis of the Gauge Theory of Gravity. 
This gives rise to some new ways for unification of gravity with 
other gauge interactions. (author). 7 refs. 


28954 (1\C-90/429) The relation between anomalous mag- 
netic moment and axial anomaly. Teryaev, O.V. Intemational 





Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 6p. Order 
Number DE91641759. Source: OSTI; NTIS (US Sales Only); INIS. 

The conservation of total angular momentum of spinor particle 
leads to a simple relation between the famous Schwinger and 
Adler coefficients determining axial anomaly and anomalous mag- 
netic moment, respectively. (author). 8 refs, 1 fig. 


28955 (IC-91/46) Theory of mutation of elementary parti- 
cles and its application to Rauch’s experiments on the 
spinorial symmetry. Santilli, R.M. International Centre for Theoret- 
ical Physics, Trieste (Italy). Mar 1991. 86p. Order Number 
DE91641811. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we study an open historical legacy of nuclear 
physics, according to which the magnetic moment of nucleons 
could be altered in the transition from motion in vacuum under ex- 
ternal electromagnetic interactions (as measured until now), to 
motion under joint, external, electromagnetic and strong interac- 
tions, with a consequential conceivable fluctuation of the spin. The 
legacy is studied via the construction of the Lie-isotopic generaliza- 
tion of conventional field equations, i.e., generalized equations that 
are invariant under the Poincare-isotopic symmetry proposed in a 
preceding paper. It emerges that in the transition from motion in 
vacuum under potential interactions, to motion within a physical 
medium with potential as well as contact non-Hamiltonian interac- 
tions, there is, in general, the alteration (called "mutation”) of all 
intrinsic characteristics of particles, such as: rest energy, spin, 
charge, mean life, space and charge parity. electric and magnetic 
moments, etc. The emerging, generalized, iso-field theory is 
applied to a direct and quantitative interpretation of Rauch’s experi- 
mental data according to which thermal neutrons experience a 
deformation of their charge distributions with consequential alter- 
ation of their magnetic moments when under joint, external, 
electromagnetic and nuclear interactions. We then pass to the re- 
view of an intriguing generalization of Dirac’s equation proposed by 
Dirac himself, in which the spin is mutated from 1/2 to zero. We 
show that the generalized equation possesses an essential isotopic 
structure precisely of the class submitted in this work. A number of 


fundamental implications of the open historical legacy are pointed 
out. (Abstract Truncated) 


28956 (IC—91/47) Apparent consistency of Rutherford’s 
hypothesis on the neutron structure via the hadronic general- 
ization of quantum mechanics - 1: Nonrelativistic treatment. 
Santilli, R.M. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1991. 69p. Order Number DE91641769. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Rutherford conceived the existence of the neutron back in 1920 
as a "compressed hydrogen atom”, i.e., as an electron compressed 
(say, in the core of a star) inside the proton structure. While the 
existence of the neutron was subsequently confirmed, Rutherford’s 
original conception of its structure was claimed to possess several 
inconsistencies’, i.e. the lack of a quantitative representation of 
rest energy, meanlife, spin, etc. In this paper we show that these 
“inconsistencies” appear to be due to the excessive approximations 
which are inherent in the use of the underlying discipline, ordinary 
quantum mechanics, for the physical conditions of Rutherford’s 
Structure. In fact, quantum mechanics can only provide a point-like 
abstraction of particles, and thus produce a model of Rutherford’s 
neutron as a sort of small atomic structure, while the latter physical 
conditions imply the total mutual penetration of the wavepackets of 
the electron and of the proton one inside the other. It is shown 
that, if a generalization of quantum mechanics specifically con- 
ceived to represent the latter conditions (under the name of 
hadronic mechanics), is used to treat Ruthertord’s hypothesis, all 
“inconsistencies” originating in the use of quantum mechanics ap- 
pear to be resolved by permitting a consistent representation of all 
characteristics of the neutron, such as: rest energy, meanlife, size, 
spin, charge, space and charge parity, (anomalous) magnetic mo- 
ment, as well as the neutron decay. It is therefore conjectured that 
Rutherford’s compression of the hydrogen atom may well be the 
ultimate mechanism for the creation of neutrinos in Nature. A rein- 
spection of Barut's model on the neutron structure as a bound 
state of one proton, one electron and an antineutrino, is suggested 
for possible fundamental advances in the origin of the neutrino. 
(author). 47 refs, 3 figs. 
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28957 (IFT-P—18/90) Generalized eftective interactions with 
parity violation for particles with arbitrary spin. Pleitez, V.; 
Tonasse, M.D. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1990. 23p. Order Number DE91641812. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We consider 2- and 3- rank spinor representations of the Poin- 
care group to construct effective interactions, which violate parity, 
among particles of arbitrary spin ( < 3/2 ). (author). 


28958 (IFT-P-39/89) Hot hadrons and black holes. Schiffer, 
M.; Dey, J.; Tomio, L. Instituto de Fisica Teorica (IFT), Sao Paulo, 
SP (Brazil). 1989. Sp. Order Number DE91641770. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The entropy bound from black hole thermodynamics can be in- 
voked to set limits for temperatures at which hadrons can survive 
as a confined system. We find that this implies that the pion can 
be formed in heavy ion collisions much later than for example the 
K-meson, when the fireball is cooler. The temperatures found in a 
simple mode! agree with experiment. We also suggest that this 
may be the reason why in pion interferometry experiments the 
space-time volume of the pion source seems large. (author) 


28959 (IFUSP-P-—859) Charm production yield from target 
nuclei filtering intrinsic projectile charm. Quack, E. (Heidelberg 
Univ. (Germany, F.R.). Intitut fuer Theoretische Physik); Kodama, 
T.; Nemes, M.C. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
1990. 10p. Order Number DE91639928. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Estimating the process of filtering an intrinsic projectile charm 
component by a target nucleus as proposed earlier, we obtain 
upper limits for the cross sections of open charm and J/PSI. Com- 
paring with experiment, we conclude that this filtering mechanism 
is not sufficient to explain the observed A a-dependence at large 
final state momenta. (author). 


28960 (IFUSP-P-861) Semi-inclusive rapidity distributions 
and a critical analysis of the concept of partition temperature. 
Hama, Y. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Pluemer, 
M. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1990. 21p. Order 
Number DE91639934. Source: OSTI; NTIS (US Sales Only); INIS. 

An analytical computation has been performed of the partition 
temperature of a n-particles system of total invariant mass M with 
a transverse-momentum cutoff. The result has been used to com- 
pare with the previously obtained fitted values at ,/s=540 GeV, 
which show a complete disagreement with the now available ones, 
calculated by starting from the definition. The effect of the center- 
of-mass motion of the system on the pseudo-rapidity distributions 
is also discussed. (author). 


28961 (IFUSP-P-—867) A quantitative analysis of instabili- 
ties in the linear chiral sigma model. Nemes, M.C. (Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica); Nielsen, M.; Oliveira, M.M. de; 
Providencia, J. da. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
Aug 1990. 26p. Order Number DE91641813. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We present a method to construct a complete set of stationary 
states corresponding to small amplitude motion which naturally in- 
cludes the continuum solution. The energy wheighted sum rule 
(EWSR) is shown to provide for a quantitative criterium on the 
importance of instabilities which is known to occur in nonasymptoti- 
cally free theories. Out results for the linear o model showed be 
valid for a large class of models. A unified description of baryon 
and meson properties in terms of the linear o model is also given. 
(author). 


28962 (IFUSP-P—870) Charmonium absorption in hadronic 
matter by coherent multiple scattering. Quack, E. (institut fuer 
Theoretusche Physik, Heidelberg (Germany, F.R.)). Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. Sep 1990. 37p. Order Number 
DE91641814. Source: OSTI; NTIS (US Sales Only); INIS. 

A quantum mechanical model for a heavy quark pair as 
produced in hadronic collisions is presented. It describes the dy- 
namical time evolution of the pair, using a potential model, and 
simultaneously takes into account the interaction of the pair with 
surrounding hadronic matter while leaving the reaction zone. The 
physical concepts involved like coherence effects are studied and 
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an expansion time scale is introduced for bound state formation. 
The model is applied to hadron-hadron, hadron-nucleous and 
nucleus-nucleus scattering and can account for a large part of the 
experimental observations. (author). 


28963 (IFVE-ONF-90-173) General characteristics of soft 
pp interactions processes at energy of 0.4x3.0 TeV. Babintsev, 
V.V.; Kiryunin, A.E.; Kozlovskij, E.A.; Perelygin, V.F. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 24p. (In 
Russian). Order Number DE91637101. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The characteristics of soft pp interactions processes at ,/s=2.2 
TeV are analyzed. The comparison of events, simulated by the 
ISAJET and HERWIG Monte Carlo programs are provided for 
these processes. The proposals for low-level trigger for collider ex- 
periments are put forward. 10 rets.; 10 figs.: 8 tabs. 


28964 (IFVE-OTF-89-190) Rare decay B -> K’*> in 
standard and supersymmetric models. Aliev, T.M. (AN Azerba- 
jdzhanskoj SSR, Baku (USSR). Inst. Fiziki); Ovchinnikov. A.A.; 
Slobodenyuk, V.A. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR. Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij. 1989. 12p. (In Russian). Order Number DE91639924. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Submitted to Phys. Lett., B. 

The rare decay B -> K*-+ is studied. The form factor F,(0)=0.56 
+- 0.10 is found in the framework of the QCD sum rules method 
for the three-point correlators. It differs from the values calculated 
in previous papers. The experimental upper limit on Br(B -> K* +) 
does not provide the limits on the t-quark mass, however, 3-4 times 
rise of sensibility of the experiment is to lead either to obtaining of 
the upper limit on m;,, or to discovery of the decay considered. The 
limits on SUSY particles masses are obtained. They agree with 
ones known from the other experiments. 17 refs.: 2 figs. 


28965 (IHEP-OEF—90-166) On search for cryptoexotic 
baryons as resonances in direct channels for some exclusive 
reactions. Landsberg. L.G. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 6p. (IFVE-OEF-90-166.). Order 
Number DE91639929. Source: OSTI; NTIS (US Sales Only); INIS 

Submitted to Yad. Fiz. 

Possibilities to carry out searches for cryptoexotic baryons of the 
type (qqqss-bar), (qqsss-bar) and (qqqg) in the experiments at low 
energies (<6 GeV/c) when performing energy scanning of a num- 
ber of exclusive reactions (r~p -> phin, m~p -> £*—(1385)K*, 
etc.) are considered. 6 refs.; 2 figs. 


28966 (IHEP-OTF—89-8) How to look for free quarks at 
high energy colliding beams. Arbuzov, V.A. (Gosudarstvenny; 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij); Boos, E.E.; Kravchenko, 
O.V.; Sultanov, S.F. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki 
Vysokikh Ehnergij. 1989. 13p. (IFVE-OTF-89-8.). Order Number 
DE91639930. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys. A. 

The predictions of the hypothesis on incomplete colour confine- 
ment for experiments on search for free quarks at colliders of the 
new generation whose energy may exceed the threshold of their 
production are discussed. The most promising processes for search 
for free quarks are shown to be those with a bb-bar pair produced. 
Peculiar features of such events in e*e~, pp and pp-bar collisions 
are discussed. For these reactions, the estimates of the relevant 
cross sections are given, which, on the one hand, demonstrate that 
the possibility of incomplete colour confinement does not contradict 
the data available and, on the other hand, allow one to conclude 
that purposeful search for free quarks at colliders is quite feasible. 


28967 


(IHEP-TD-90-92) Z° decays due to the three-boson 
interaction. Likhoded, A.A. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 16p. Order Number DE91639931. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 
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The ete annihilation reactions with the three-vector-boson 
interaction and a final state meson have been discussed. The pos- 
sibility of making use of these processes for the exploration of the 
three-vector-boson reactions was estimated for the z, rho. A;, Ds, 
D* mesons corresponding to the diagonal Cabibbo-Kobayashi- 
Maskawa matrix elements at the present and planned luminosity of 
the LEP1 collider (,/S ~ 100 GeV). 17 refs.; 10 figs. 


28968 (IHEP-TD-90-156) Z° resonance line shape. 
Likhoded, A.A.; Yushchenko, O.P. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 24p. Order Number DE91639925. 
Source: OSTI: NTIS (US Sales Only); INIS. 

The Z° line shape measured in ete~ collisions has been 
analyzed. Explicit expressions for the fermion-antifermion pair pro- 
duction and hadronic cross sections including QED corrections up 
to O(a) are presented. The way to make allowance for a certain 
experiment acceptance is shown. 40 refs.; 4 figs.; 1 tab. 


28969 (IHEP-TD—90-159) QED corrected partial widths of 
Z° boson with kinematical cuts. Likhoded, A.A.; Yushchenko, 
O.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 6p. 
Order Number DE91639920. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Phys. Lett., B. 

A contribution of QED corrections to the partial widths of Z° bo- 
son decays into fermionic pairs (Z° -> ete-, ptu-, tauttau-) is 
semi-analytically calculated for particular kinematical cuts on the 
acollinearity angle and fermion energies. 9 refs. 


28970 (IN2P3—90-03-PT.1, pp. 53-89) An introduction to ini- 
tial state radiation in e*— annihilation. Haissinski, J. (Paris-11 
Univ., 91 - Orsay (France). Lab. de l'Accelerateur Lineaire). Institut 
National de Physique Nucleaire et de Physique des Particules 
(IN2P3), 75 - Paris (France). 1990. (CONF-8909438-: Summer 
School on Particle Physics, Annecy-le-Vieux (France), 18-22 Sep 
1989). In At LEP, a new Physics. The dark matter. 364p. Order 
Number DE91502401. Source: OSTI; NTIS (US Sales Only). 

It is important to calculate the deviations from predictions of the 
Standard model, with the maximum of precisions. This report is 
about the radiative corrections OED. (Quantum Electrodynamics) 
and the photons emission in e*e~ collisions. 


28971 (IN2P3—90-03-PT.1, pp. 93-151) Theoric introduction 
to radiative corrections in the standard model. Perrottet, M. 
(Aix-Marseille-2 Univ., 13 - Marseille (France). Centre Universitaire 
de Luminy). Institut National de Physique Nucleaire et de Physique 
des Particules (IN2P3), 75 - Paris (France). 1990. (in French). 
(CONF-8909438—: Summer School on Particle Physics, Annecy-le- 
Vieux (France), 18-22 Sep 1989). In At LEP, a new Physics. The 
dark matter. 364p. Order Number DE91502401. Source: OSTI; 
NTIS (US Sales Only). 

A number of used methods in the calcul of radiative corrections 
is introduced, after recalling the base ideas about the renormaliza- 
tion. The case of QED (Quantum Electrodynamics) is treated into 
the details. The associated notions in radiative corrections 
calculations are illustrated with examples: powers counting, renor- 
malizable interaction, normalization conditions renormalization 
scheme, regularization. The radiative corrections QCD (Quantum 
Chromodynamics) are introduced. 


28972 (IN2P3-90-03-PT.1, pp. 155-266) LEP precision tests. 
Renard, F.M. (Montpellier-2 Univ., 34 (France)). Institut National de 
Physique Nucleaire et de Physique des Particules (IN2P3), 75 - 
Paris (France). 1990. (in French). (CONF-8909438-: Summer 
School on Particle Physics, Annecy-le-Vieux (France), 18-22 Sep 
1989). In At LEP, a new Physics. The dark matter. 364p. Order 
Number DE91502401. Source: OSTI; NTIS (US Sales Only). 

The particular possibilities of LEP 100 are related at the very 
high statistic that the Z peak has brought. It is precisely this aspect 
which will be developed in this report. This report is about preci- 
sion tests. The bringing up of 10®-10’ Z disintegration events must 
allow the direct researches on the particles spectra. With a such 
Statistic, it is possible to realise measurements with a precision in- 
ferior to 1% (In a few cases, with a precision of 10-*). So it is 








possible to do tests about the deep structure of electroweak inter- 
actions, and to verify the native of Z interactions (as with the 
photon). The tests program is drawn up. The possible quantitative 
answers are presented. 


28973 (INIS-mf-12902) Relativistic analysis of the elec- 
tromagnetic properties of the deuteron. Hummel, E. 
Rijksuniversiteit Utrecht (Netherlands). 15 Apr 1991 139p. Order 
Number DE91639926. Source: OSTI; NTIS (US Sales Only); INIS 

Includes summary in Dutch 

In this thesis the electromagnetic properties of the deuteron are 
studied. A relativistic description is constructed starting from a 
quasi-potential approach of the bethe-Salpeter equation, which 
treats dynamical and electromagnetical properties in a consistent 
way. This is applied on elastic as well as inelastic electron-deuteron 
scattering. In ch. 2 the formalism of electromagnetic scattering in 
the one-photon exchange approximation is described. The general 
form of the electromagnetic deuteron current operator and the con- 
sequences of current conservation are discussed. The deuteron 
current operator is constructed in a simple quasipotential approxi- 
mation model. Ch. 3 discusses elastic electron-deuteron scattering. 
The rhow-+ and wey MEC contributions are taken into account and 
the results are compared to the experimental data for both the 
electric and magnetic form factor. In particular, the usual non- 
relativistic reduction of the two-body current operators is studied. In 
ch. 4 some improvements are made on the simple approximation 
model. In this improved model at the same time both elastic and 
breakup processes can be treated. The differences with the simple 
model are the treatment of the initial and final states and the prop- 
agator structure. The isovector two-body currents are constructed 
using the OBE-model, where the complications due to the use of 
strong form factors at the meson-nucleon vertices are accounted 
for. The results for elastic scattering using the improved model are 
compared with the results of ch. 3. Finally in ch. 5 the model de- 
veloped in ch. 4 is used to describe the electro-desintegration of 
the deuteron. The recent experiments at NIKHEF are discussed in 
the PWIA approximation also with FSI included. In the analysis of 
the threshold experiments the 2-MEC are included. In both experi- 
ments relativistic effects and in the threshold experiment also the 
controversy about the form factor in the MEC, are discussed. 


28974 (INIS-mf—12903) High order QED corrections in Z 
physics. Marck, S.C. van der. Rijksuniversiteit Leiden (Nether- 
lands). 24 Apr 1991 148p. Order Number DE91639921. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Includes summary in Dutch and list of publications by the author. 

In this thesis a number of calculations of higher order QED cor- 
rections are presented, all applying to the standard LEP/SLC 
processes e*e~ -> f-bar f, where f stands for any fermion. In cases 
where fnot = e~, ve, the above process is only possible via annihi- 
lation of the incoming electron positron pair. At LEP/SLC this 
mainly occurs via the production and the subsequent decay of a Z 
boson, i.e. the cross section is heavily dominated by the Z reso- 
nance. These processes and the corrections to them, treated in a 
semi-analytical way, are discussed. In the case f = e~ (Bhabha 
scattering) the process can also occur via the exchange of a virtual 
photon in the t-channel. Since the latter contribution is dominant at 
small scattering angles one has to exclude these angles if one is 
interested in Z physics. Having excluded that region one has to re- 
calculate all QED corrections. The techniques introduced there 
enables for the calculation the difference between forward and 
backward scattering, the forward backward symmetry, for the 
cases f not = e~, ve. At small scattering angles, where Bhabha 
scattering is dominated by photon exchange in the t-channel, this 
process is used in experiments to determine the luminosity of the 
e*e~ accelerator, hence an accurate theoretical description of this 
process at small angles is of vital interest to the overall normaliza- 
tion of all measurements at LEP/SLC. This paper gives such a 
description in a semi-analytical way. The last two chapters discuss 
Monte Carlo techniques that are used for the cases fnot = e~, ve. 
Ch. 6 describes the simulation of two photon bremsstrahlung, 
which is a second order QED correction effect. The results are 
compared with results of the semi-analytical treatment. Finally ch. 7 
reviews several techniques that have been used to simulate higher 
order QED corrections for the cases fnot = e-, ve. 
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28975 (INIS-SU-225. pp. 15-17) Charmonium and bottomo- 
nium in potential model. Efrosinin. V.P. (AN SSSR. Moscow 
(USSR). Inst. Yadernykh Issledovanij): Zhizhimontov. V.V.: Zaikin. 
D.A. AN SSSR. Moscow (USSR). Fizicheskij Inst. 1990. 56p. (In 
Russian). In Experimental and theoretical physics: Collection. Or- 
der Number DE91003116. Source: OSTI: NTIS (US Sales Only): 
INIS. 

Energy levels and lepton widths of heavy meson s-states are 
calculated. It is shown that simultaneous description of these val- 
ues for PSI and ~+-families is possible in frames of nonrelativistic 
potential model. Estimation of charmonium and bottomonium spin- 
spin splitting is carried out. 6 refs.: 2 figs.: 3 tabs. 


28976 (INIS-SU-242. pp. 19-21) Reconstruction of approxi- 
mate chiral symmetry in QCD, as a consequence of screening 
of chromoelectric and chromomagnetic fields. Veliev. Eh.Kh 
(Azerbajdzhanskij Gosudarstvennyj Univ., Baku (USSR)). AN 
SSSR. Moscow (USSR). Fizicheskij Inst. 1989. 62p. (In Russian). 
In Experimental and theoretical physics: Collection. Order Number 
DE91003115. Source: OSTI; NTIS (US Sales Only): INIS. 

Chiral phase transition in QCD, at finite temperatures T and 
baryon densities rho is studied. It is shown that beyond confine- 
ment region approximate chiral symmetry, caused by screening of 
chromoelectric and chromomagnetic fields, is reconstructed. 10 
rets.; 1 fig. 


28977 (INP—1497/PH) How to handle QED bremsstrahlung 
effects at HERA by photon tagging. Jadach, S. (Uniwersytet 
Jagiellonski, Cracow (Poland). Inst. Fizyki); Placzek, W.; Jezabek. 
M. Institute of Nuclear Physics, Cracow (Poland). Jun 1990. 10p. 
Order Number DE91641760. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is shown that the QED bremsstrahlung effects in the deep in- 
elastic electron-proton scattering at HERA can be substantially 
reduced by tagging events with hard photons emitted close to the 
incomming electron beam (collinear tagging) with help of the lumi- 
nosity detector. Preliminary results of the Monte Carlo analysis 
indicates that this new procedure of eliminating trivial QED effects is 
feasible and efficient in the low x and high y region where the QED 
corrections to the measured proton structure function are large and 
difficult to remove by other methods. 10 refs., 2 figs. (author). 


28978 (INP—1502/PH) Possible parametrization of parton 
distributions. Kwiecinski, J.; Strozik-Kotlorz, D. Institute of Nuclear 
Physics, Cracow (Poland). 1990. 15p. Order Number DE91641761. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The gluon and quark distributions of the nucleon are evaluated 
using the Altarelli-Parisi equations with the input distributions at 
Qo* = 5 GeV* for sea-quarks and gluons modified by the factor 
(ax—°-54b). The new parametrization incorporates singular small-x 
behaviour implied by bare Pomeron in QCD and provides consis- 
tent with large-x experimental data results as well. The theoretical 
predictions relevant for HERA for structure functions in the region 
of very small x (10-* <x<10-*) and large Q* and for the cross- 
section o(7*p->PSICHI) are presented. 15 refs., 7 figs. (author). 


28979 (INP—1527/PH) Elastic scattering and _ inelastic 
diffraction. Malecki, A. Institute of Nuclear Physics, Cracow 
(Poland). Dec 1990. 17p. Order Number DE91641771. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An approach to diffraction based on the concept of equivalence 
of states is developed. The application to elastic and inclusive in- 
elastic diffraction of high energy hadrons is very successful. The 
term which gives rise to a single minimum in the elastic cross- 
section turns out to be responsible also for the shape of the 
inclusive inelastic cross-section near forward direction. 7 refs., 2 
figs. (author). 


28980 
tum numbers. Yamazaki, Toshimitsu. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Apr 1991. 18p. Order Number 
DE91508223. Source: OSTI; NTIS (US Sales Only); INIS. 

New aspects of exotic atoms and nuclei which exhibit metastabil- 
ity (narrow width) are discussed. They are characterized by halo 
structure that protects the exotic particle from being absorbed 


(INS—868) Metastable exotic atoms of extreme quan- 
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promptly. Two examples are described: (1) deeply bound pionic 
atoms. and (2) metastable exotic helium atoms. (author) 


28981 (lYaF-89-154) Annihilation of slow e*e~-pair and 
positronium width. Kuraev. E.A.: Kukhto. T.V.: Silagadze. Z.K. AN 
SSSR. Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 10p. Order 
Number DE91639927. Source: OSTI: NTIS (US Sales Only): INIS. 

The cross section of slow e*~-pair annihilation into two and 
three photons is calculated taking into account relativistic correc- 
tions up to second order in relative velocity. The contributions to 
the cross section from total spin zero and one in the initial state 
are separated. The results is used for the estimation of a part of 
second order radiative corrections for the orthopositronium width. 
The discrepancy between theory and experiment cannot be re- 
moved by these corrections. 9 refs. 


28982 (JINR-6-39-89, pp. 37-42) The vector and axial- 
vector dominance of weak interactions. Volkov. M.K. (Joint Inst 
for Nuclear Research. Dubna (USSR). Lab. of Theoretical Physics) 
Opsipov. A.A.: Nagy. M. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. In JINR. rapid communications: Collection. 46p. Or- 
der Number DE91003114. Source: OSTI: NTIS (US Sales Only); 
INIS 

The problem of the vector and axial-vector dominance of weak 
interactions in the framework of the quark model of superconductiv- 
ity type is discussed. 8 refs. 


28983 (JINR-6-39-89, pp. 5-12) Some remarks on the re- 
sults of diproton resonance search. Emel'yanenko, V.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy): 
Nikitin, V.A.; Shafranova, M.G. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). In JINR rapid communications: 
Collection. 46p. Order Number DE91003114. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The data from the paper of Troyan et. al. on the search for the 
narrow diproton resonances in the two-proton effective mass 
spectrum from the reaction np->ppz~ are analyzed. These experi- 
mental data were obtained over the neutron momentum range from 
1.25 to 2.23 GeV/c. The authors declare the existence of sixteen 
narrow diproton resonances with the width of ~ 1 MeV/c*. The re- 
sults of the analysis and conclusions critically depend on the value 
and shape of the background distribution. Withal various back- 
ground models give significantly different results. In the present 
paper we tried to describe the effective mass spectrum from the 
paper by the smooth function without using narrow resonances. 
The values of chi*/d.f. near 1 and somewhat less than those ob- 
tained by using the resonances are obtained. The conclusion of the 
paper on the existence of a large number of narrow diproton reso- 
nances should be admitted as not enough justified. 1 ref.; 7 figs. 


28984 (JINR-6-39-89, pp. 30-36) The decay K,->7°y~+. 
Volkov, M.K. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics); Nagy, M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1989. In JINR rapid communications: 
Collection. 46p. Order Number DE91003114. Source: OSTI; NTIS 
(US Sales Only); INIS. 

By sing the linear o-model the estimates of the branching ratio of 
the decay K,->7°y-+ have been obtained. The comparison with the 
experimental data of the E731 group has been made. 11 refs.; 3 
figs. 


28985 (JINR-R—1-89-838) Properties of four-dimensional 
jets in e*e--annihilations and LUND-model. Grishin, V.G.; 
Didenko, L.A.; Kuznetsov, A.A.; Progulova, T.B. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy. 1989. 14p. 
(In Russian). Order Number DE91639922. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The automated properties of jets are studied in e*e~-annihilation 
simulated by LUND-model for energy range W=6-100 GeV. The 
analysis is made in the relative four-velocity space and is based on 
the new definition of the jets as hadron clusters in this space. The 
results obtained show the universality of jet properties in e*+e-- 
interactions at W=6-100 GeV as well as in soft hadron-hadron, 
hadron-nucleus and deep ineiastic »-barN-interactions that have 
been observed previously. 14 refs.; 9 figs.; 3 tabs. 


492 ERA Vol. 16, No. 10 


28986 (JINR-R-2-89-419) Tau~ -> viay7~rho® decay in the 
superconducting quark model. Volkov. M.K.: Ivanov. Yu.P.; Os- 
ipov. A.A. Joint Inst. for Nuclear Research. Dubna (USSR). Lab. of 
Nuclear Problems. 1989. 8p. (In Russian). Order Number 
DE91637010. Source: OSTI: NTIS (US Sales Only): INIS 

The width of the decay tau~ -> 14,77 rho® is calculated on the 
basis of the superconducting quark model. The main contribution is 
shown to be made by the a,(1260)-meson exchange diagram. 
Contributions of the diagrams with the +- mason exchange and 
with its radially excited state (1300) exchange are also consid- 
ered. The contribution of each diagram is 10% of the main one and 
they have opposite signs. Numerical estimations of the decay width 
are made at different values of the a,(1260)-meson mass and 
width. 14 refs.: 2 figs 


28987 (JINR-R-2-89-779) A;-meson in the tau->vtu°7 
decay. Volkov, M.K.: Ivanov, Yu.P.: Osipov, A.A. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 
26p. (In Russian). Order Number DE91634514. Source: OSTI; 
NTIS (US Sales Only): INIS. 

The phenomenological meson Lagrangian based on the four- 
quark interactions of the scalar, pseudoscalar, vector and axial 
types is used for description of the decay tau~->ryayr*x~ 2. The 
structure of the: main hadron vertex a;~ xp is discussed. The ex- 
pression for the axial hadron current J/(a;->37) is obtained. The 
low-energy limit of this current is analyzed. Spectral functions for 
the main channel of the given process are calculated. The fitting of 
the experimental data leads to the following values of the a, me- 
son parameters: ma;=(1242+-37) MeV. Tg1=(465143*°25) MeV 
(DELCO): ma;=(1260+-14) MeV, T41=(298_34*4°) MeV (MARK 2); 
M,1=(1250+-9) MeV, T,;=(488+-32) MeV (ARGUS). 31 refs.; 5 
figs.; 2 tabs. 


28988 (JINR-R-2-90-428) Estimation of the binding energy 
of the bound state in p antip system. Bykovskij, B.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Meshcheryakov, V.A.; Meshcheryakov. D.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1990. 5p. (In 
Russian). Order Number DE91639932. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the journal Pis'ma ZhETF. 

Elastic pp forward scattering for P, GeV/c is analysed. The 
model for the ampludes of the process with account of unobserved 
region is proposed. It shows the existence of a bound state in the 
pp system with binding energy of few keV. 


28989 (LU-TP-91-1) Transverse jets in high mass diffrac- 
tive excitation. Gustafsson, G.; Olsson, M. Lund Univ. (Sweden). 
Dept. of Theoretical Physics. 21 Jan 1991. 13p. Order Number 
DE91641001. Source: OSTI; NTIS (US Sales Only); INIS. 

The particle production from a diffractively excited proton is simi- 
lar to that in DIS. A model is proposed in which transverse jets are 
obtained from gluon bremsstrahlung in a way similar to the emis- 
sion in DIS. Good agreement is obtained with data from the UA8 
collaboration. The model can be tested in an experiment with a 
larger acceptance than that of the UA8 detector. (au). 


28990 (NIIYaF-MGU—89-68-145) On some new results of 
series summing of perturbation theory. Bukina, O.G.; 
Kubyshkin, Yu.A. Moskovskij Gosudarstvenny) Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. 15p. 
(In Russian). Order Number DE91639933. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Exactly solved models were taken as examples to study possibil- 
ities of the method of summing asymptotic Sommerteld-Watson 
series. Asymptotic interference was considered. Sommertfeld- 
Watson method was also used for summing G-function in model. It 
is shown that coefficients of PT series are brought to the steady 
mode and behaviour of 8-function in the limit of strong bond de- 
pends slightly on renormalization scheme. 19 refs. 


28991 (NIKHEF-H-91-10) New perspectives on the electro- 
weak interactions. Klinkhamer, F.R. (CHEAF, Amsterdam 
(Netherlands)). Nationaal Inst. voor Kernfysica en Hoge- 
Energietysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 





1991. 8p. Order Number DE91639923. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some classical aspects are discussed of the electro-weak stan- 
dard model and possible implications for cosmology and future 
particle colliders. (author). 9 refs.; 2 figs. 


28992 (SLAC—380) Anomalous baryogenesis at the weak 
scale. Singleton, R.L. Jr. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Jun 1991. 73p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
Order Number DE91015828. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the fundamental constants of nature is the baryon asym- 
metry of the universe — the ratio of the number of baryons to the 
entropy. This constant is about 10-1’. In baryon- number conserv- 
ing theories, this was just an initial condition. With the advent of 
the grand unified theories (GUTs), baryon number is no longer 
conserved, and this asymmetry can be generated dynamically. Un- 
fortunately, however, there are reasons for preferring another 
mechanism. For example, GUTs predict proton decay which, after 
extensive searches, has not been found. An alternative place to 
look for baryogenesis is the electroweak phase transition, de- 
scribed by the standard model, which posses all the necessary 
ingredients for baryogenesis. Anomalous baryon-number violation 
in weak interactions becomes large at high temperatures, which of- 
fers the prospect of creating the asymmetry with the standard 
model or minimal extensions. This can just barely be done if cer- 
tain conditions are fulfilled. CP violation must be large, which rules 
out the minimal standard model as the source of the asymmetry, 
but which is easily arranged with an extended Higgs sector. The 
baryon-number violating rates themselves are not exactly known, 
and they must be pushed to their theoretical limits. A more exact 
determination of these rates is needed before a definitive answer 
can be given. Finally, the phase transition must be at least weakly 
first order. Such phase transitions are accompanied by the forma- 
tion and expansion of bubbles of true vacuum within the false 
vacuum, much like the boiling of water. As the bubbles expand, 
they provide a departure from thermal equilibrium, otherwise the 
dynamics will adjust the net baryon number to zero. The bubble 
expansion also provides a biasing that creates an asymmetry on 
the bubbles surface. Under optimal conditions, the observed asym- 
metry can just be produced. 31 refs., 10 figs. 


28993 (TRI-PP-—88-84) Light neutrino masses in the 
Fritzsch model with horizontal Peccei-Quinn symmetry. Geng, 
C.Q.; Ng, J.N. TRIUMF, Vancouver, BC (Canada). Sep 1988. 14p. 
Order Number DE91641751. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We study the patter of light neutrino masses in a model of 
Fritzsch-type quarks and !epton mass matrices endowed with a 
global horizontal Peccei-Quinn symmetry. The model places the 
masses of (Ve, Vu, Vtau) to be in the range (10-7, 10-*, 10) eV and 
(10-7, 10, 10°) eV for stable and unstable v;, cases respectively. 


28994 (TRI-PP—89-2) Radiative muon capture on oxygen 
and the induced pseudoscalar coupling. Armstrong, D.S. (British 
Columbia Univ., Vancouver, BC (Canada)); Ahmad, S.; Burnham, 
R.A. TRIUMF, Vancouver, BC (Canada). Jan 1989. 12p. Order 
Number DE91641762. Source: OSTI; NTIS (US Sales Only); INIS. 
The photon spectrum from radiative muon capture in '°O has 
been measured using a time projection chamber (TPC) as a large 
acceptance pair spectrometer. The integrated partial branching ra- 
tio for photons of E. > 57 MeV, relative to the ordinary muon 
capture rate, is (2.2 +- 0.2) x 10-5. When compared to a caicula- 
tion using a phenomenological nuclear response function the data 
indicate a value for the induced pseudoscalar coupling 'O of gp/ 
ia = 7.3 +- 0.9; however, when compared to a microscopic nuclear 
model calculation the value gp/ga = 13.6_;.9*'® is obtained. 


28995 (UCRL-JC—107505) Chasing the x; dependence of J/ 
Y production. Vogt, R. Lawrence Livermore National Lab., CA 
(United States). 10 Jun 1991. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9105106—12: 4. conference on the intersections between 
particle and nuclear physics, Tucson, AZ (United States), 23-29 
May 1991). Order Number DE91015136. Source: OSTI; INIS; 
NTIS; GPO Dep. 
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We discuss the combined effects of hard scattering processes 
and intrinsic heavy-quark components in the hadron wavefunction 
on the x; dependence of J/y production. The A dependence arises 
from nuclear absorption, comover interactions, shadowing of parton 
distributions, and intrinsic heavy quarks. 9 refs., 1 fig. 


6453 Particle Invariance Principles and Symmetries 
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28996 (CBPF-NF-014/90) Gauging c-model isometries in 
(2,0)-superspace. Almeida, C.A.S.; Helayerl Neto, J.A.; Smith, 
A.W. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1990. 19p. Order Number DE91641554. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Considering (2,0)-supersymmetric non-linear a-models defined 
over Kaehlerian coset manifolds, we discuss the gauging of the 
isotropy and isometry groups in (2,0)-superspace and present the 
action coupling these a-models to the (2,0)-Yang-Mills supermulti- 
plets. (author). 


28997 (CBPF-NF-032/90) A less-constrained (2,0) super- 
Yang-Mills model: the coupling to non-linear c-models. 
Almeida, C.A.S. (Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil)); Doria, R.M. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1990. 15p. 
Order Number DE91641555. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Considering a class of (2,0) super-Yang-Mills muttiplets charac- 
terised by the appearance of a pair of independent gauge 
potentials, we present here their coupling to non-linear c-models in 
(2,0)-superspace. Contrary to the case of the coupling to (2,0) mat- 
ter superfields, the extra gauge potential present in the Yang-Mills 
sector does not decouple from the theory in the case one gauges 
isometry groups of o-models. (author). 


28998 (CBPF-NF—-044/90) On the self-duality condition in 
Chern-Simons systems. Srivastava, P.P.; Tanaka, K. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1990. 12p. Order Number DE91641557. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is shown that in the Higgs and Chern-Simons-Higgs (without 
the Maxwell term) systems the self-duality constraint on the scalar 
field (combined with the equations of motion) by itself leads to spe- 
cific forms for the potential. Similar results are shown to hold also 
for the supersymmetric extensions of the theories written in terms 
of superfields. A supersymmetric self-duality constraint on the mat- 
ter superfield is proposed which contains the bosonic one and 
leads to specific forms of superpotentials without invoking argu- 
ments based on an explicit N=2 supersymmetry. (author). 


28999 (IC—-S1/17) A search for symmetries in the genetic 
code. Hornos, J.E.M.; Hornos, Y.M.M. International Centre for 
Theoretical Physics, Trieste (Italy). Jan 1991. 25p. Order Number 
DE91641559. Source: OSTI; NTIS (US Sales Only); INIS. 

A search for symmetries based on the classification theorem of 
Cartan for the compact simple Lie algebras is performed to verify 
to what extent the genetic code is a manifestation of some underly- 
ing symmetry. An exact continuous symmetry group cannot be 
found to reproduce the present, universal code. However a unique 
approximate symmetry group is compatible with codon assignment 
for the fundamental amino acids and the termination codon. In or- 
der to obtain the actual genetic code, the symmetry must be 
slightly broken. (author). 27 refs, 3 figs, 6 tabs. 


29000 (IFT-P-010/91) Conformal theories, integrable mod- 
els and coadjoint orbits. Aratyn, H. (Illinois Univ., Chicago (USA). 
Dept. of Physics); Ferreira, L.A.; Gomes, J.F.; Zimerman, A.H. In- 
stituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1991. 18p. 
Order Number DE91641560. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We discuss the Kirillov-Kostant method of coadjoint orbits and its 
applications to the construction of actions invariant under the infi- 
nite dimensional Lie groups. The use of these techniques to the 
study of integrable models is discussed, with the case of the Toda 
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field theories receiving a special attention. As an illustration we de- 
rive, using these methods, a geometric WZWN action based on the 
extended two-loop Kac-Moody algebra. We show that under a 
Hamiltonian reduction procedure. which respects conformal invari- 
ance, we obtain a hierarchy of Toda type field theories, which 
contain as submodels the Toda Molecule and periodic Toda Lattice 
theories. (author). 


29001 (IFT-P-30/90) Ambiguities in chiral-symmetry break- 
ing using the effective potential approach. Montero, J.C. 
(Montpellier-2 Univ., 34 (France). Dept. de Physique Mathema- 
tique); Pleitez, V. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1990. 17p. Order Number DE91641561. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Using a form of the effective potential for composite operators 
with a variational approach we show that it is possible to get differ- 
ent directions of the chiral phase transition in QCD. Which one 
occurs depends on the way the Schwinger-Dyson equation for the 
fermion self-energy is used in the 2-loop term of the effective 
potential. We must choose the 2-loop term which agrees with phe- 
nomenology in each form of the effective potential. (author). 


29002 (IFUSP-P-872) The chern-simons term and the dy- 
namics of the CP"-' model in three dimensions. Abdalla, E. 
(Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Carvalho Filho, F.M. 
de. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. Sep 1990. 14p. 
Order Number DE916415&2. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We analyse the phase structure of the CP sup(n-1) model in 
three dimensional space time coupled to fermions, with special at- 
tention to the role played by the Chern Simons term generated by 
the fermions. A rich phase structure arises from the large n expan- 
sion. (author). 


29003 (IN2P3-90-03-PT.1, pp. 5-49) Infinite... 3-2-1: Mem- 
ory help of standard model breaking symmetry. Savoy, C.A. 
(Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires). Institut National de Physique Nucleaire et de Physique des 
Particules (IN2P3), 75 - Paris (France). 1990. (In French). (CONF- 
8909438-: Summer Schoo! on Particle Physics, Annecy-le-Vieux 
(France), 18-22 Sep 1989). In At LEP, a new Physics. The Dark 
matter. 364p. Order Number DE91502401. Source: OSTI; NTIS 
(US Sales Only). 

This report is about the standard model which is a theory able to 
describe all the observed phenomena in the particles interactions 
from fundamental principles as the principle of local invariances or 
jauge invariance, in insisting on experimental proofs of its validity 
and on the unknown or litigious points as the asymmetric string 
theory or not. 


29004 (INP—1503/PH) On the generalization of the Einstein 
equivalence principle. Horzela, A. (Institute of Nuclear Physics, 
Cracow (Poland)); Kapuscik, E.; Kempczynski, J. Institute of Nu- 
clear Physics, Cracow (Poland). Jun 1990. 10p. Order Number 
DE91641563. Source: OSTI; NTIS (US Sales Only); INIS. 

A generalization of the Einstein equivalence principle valid not 
only for gravitation but for all fundamental interactions is proposed. 
7 refs. (author). 


29005 (LBL-30634) Graph theory and the Virasoro master 
equation. Obers, N.AJ. Lawrence Berkeley Lab., CA (United 
States). Apr 1991. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Grant PHY90- 
21139;Grant PHY85-15857. (UCB-PTH-91/24). Order Number 
DE91016432. Source: OSTI; NTIS; GPO Dep. 

A brief history of affine Lie algebra, the Virasoro algebra and its 
culmination in the Virasoro master equations is given. By studying 
ansaetze of the master equation, we obtain exact solutions and 
gain insight in the structure of large slices of affine-Virasoro space. 
We find an isomorphism between the constructions in the ansatz 
SO(n)giag, which is a set of unitary, generically irrational affine- 
Virasoro constructions on SO(n), and the unlabelled graphs, while, 
conversely, a group-theoretic and conformal field-theoretic identifi- 
cation is obtained for every graph of graph theory. We also define 
a class of “magic” Lie group bases in which the Virasoro master 
equation admits a simple metric ansatz (gmetric), whose structure 
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is visible in the high-level expansion. When a magic basis is real 
on compact g, the corresponding Qmetric is a large system of uni- 
tary, generically irrational conformal field theories. Examples in this 
class include the graph-theory ansatz SO(n)giag in the Cartesian 
basis of SO(n), and the ansatz SU(n)metric in the Pauli-like basis of 
SU(n). Finally. we define the “sine-area graphs” of SU(n), which la- 
bel the conformal field theories of SU(N)metic, and we note that, in 
similar fashion, each magic basis of g defines a generalized graph 
theory on g which labels the conformal field theories of Gmetric- 24 
figs., 4 tabs. 


29006 (LBL-30703) Modular invariant gaugino condensa- 
tion. Gaillard, M.K. Lawrence Berkeley Lab., CA (United States). 9 
May 1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (UCB-PTH-91/20;CONF- 
9103166—-2: 2. international symposium on particles, strings and 
cosmology, Boston, MA (United States), 25-30 Mar 1991). Order 
Number DE91016249. Source: OSTI; NTIS; INIS; GPO Dep. 

The construction of effective supergravity lagrangians for gaug- 
ino condensation is reviewed and recent results are presented that 
are consistent with modular invariance and yield a positive definite 
potential of the noscale type. Possible implications for phenomenol- 
ogy are briefly discussed. 29 refs. 
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29007 (BONN-IR-91-01) Critical regions with central 
charge c=1/2,7/10,4/5 in the spin-1 quantum chain. Mueller, E. 
Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Jan 1991. 
95p. (In German). Order Number DE91514886. Source: OSTI; 
NTIS (US Sales Cnly); INIS. 

The phase diagramm of the Blume-Emery-Griffiths spin-1- 
quantum chain is calculated by finite-size scaling with respect to all 
four parameters. We locate the three-dimensional critical manifold 
and determine a two-dimensional tricritical surface where the spec- 
tra exhibit conformal invariance corresponding to the central 
charges c=7/10 and 4/5. Choosing one parameter to be zero, we 
can treat the model analytically and from this the spectrum on a 
large part of the Ising-like critical region can be understood: there 
the spectrum consists of conformal c=1/2-levels on which a mas- 
sive spectrum is superimposed. Calculating three-point functions 
we study which perturbations by primary fields lead from c=4/5 or 
c=7/10-critical points to Ising-type regions. (orig.). 


29008 (CBPF-NF-002/91)} A moduli-dependent lagrangian 
for (2,2) theories on Calabi-Yau n-folds. Fre, P. (SISSA- 
International School for Advanced Studies, Trieste (Italy)); Gliozzi, 
F.; Monteiro, M.A.R.; Piras, A. Centro Brasileiro de Pesquisas Fisi- 
cas (CBPF), Rio de Janeiro, RJ (Brazil). 1991. 31p. Order Number 
DE91641516. Source: OSTI; NTIS (US Sales Only); INIS. 

We provide an explicitly moduli-dependent realization of the 
(2,2), ¢ = 3m superconformal algebra, utilizing an interacting collec- 
tion of b,c,G,7 systems. Our construction follows from a (2,2) 
superconformal lagrangian describing the critical surface of a N = 2 
Landau Ginzburg Lagrangian or of a « model on a deformation 
class of Calabi-Yau n-folds. (author). 


29009 (CBPF-NF—-006/91) Quantization of spin-two field in 
terms of Fierz variables the linear case. Novello, M.; Freitas, 
L.R. de; Neto, N.P.; Svaiter, N.F. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1991. 43p. Order 
Number DE91641517. Source: OSTI; NTIS (US Sales Only); INIS. 

We give a complete self-contained presentation of the descrip- 
tion of spin-two fields using Fierz variables A sub(a 6 y) instead of 
the conventional standard approach which deals with second order 
symmetric tensor phi sub(y v). After a short review of the classical 
properties of the Gierz field we present the quantization procedure. 
The theory presents a striking similitude with electrodynamics 
which induced us to follow analogy with the Fermi-Gupta-Breuler 
scheme of quantization. (author). 


29010 (CBPF-NF—-008/91) Su(4) properties of the Dirac- 
Kaehler equation. Linhares, C.A. (Centro Tecnico Aeroespacial 





(CTA-IEAv), Sao Jose dos Campos. SP (Brazil). Inst. de Estudos 
Avancados): Mignaco, J.A. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro. RJ (Brazil). 1991. 36p. Order Number 
DE91641518. Source: OSTI; NTIS (US Sales Only); INIS 

We use the Dirac-Kaehler formalism in the space of differential 
forms (endowed with a Clifford product) to study the SU(4) symme- 
try related to the description of spin-1/2 particles found previously in 
the usual matrix treatment. We show that differential forms may be 
taken as the generators spanning the algebra of the SU(4) group 
and how the operations of this group can be related to a change of 
frame of reference in the algebra. We demonstrate that minimal left 
ideals of the algebra constitute irreducible representations for spin- 
1/2 particles for Clifford operation from the left, and exhibit how 
these ideals are related via space inversion, time reversal and their 
product. We also consider the dual space of minimal right ideals 
and show how the Dirac-Kaehler differential operator acts from the 
right, leaving the minimal right ideals invariant. This allows the in- 
troduction of an adjoint form and through the definition of a suitable 
scalar product, of conserved currents. We emphasize the relevance 
of all these features to the problem of proliferation of fermion 
species in the continuum limit of the lattice formalism. (author). 


29011 (CBPF-NF-010/91) Chiral-bosons with Green- 
Schwarz supersymmetry. Barcelos Neto, J. (Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Inst. de Fisica); Srivastava, 
P.P. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1991. 12p. Order Number DE91641519. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Supersymmetric extension of Floreanini and Jackiw formulation 
for chiral boson is constructed adapting the Green-Schwarz proce- 
dure as applied to the string theory. Dirac brackets which implement 
the two second class constraints are also constructed. (author). 


29012 (CBPF-NF-017/90) Study of wave equations involv- 
ing iterated laplacian and potential r —* by the 1/N method. 
Bollini, C.G.; Giambiagi, J.J.; Helman, J.S. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1990. 9p. 
Order Number DE91641520. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The relation between the potential tau sup(-6) and the asymp- 
totic behavior of the eigenvalues of the ordinary wave equation for 
space dimension N -> oo is found. An analogous relation is dis- 
cussed when the wave equation involves an iterated Laplacian. A 
criterion is given to determine when a potential should be consid- 
ered singular, depending on the space dimension and the degree 
of iteration of the Laplacian. Finally, a modification is suggested for 
the approximation proposed by Witten which sensibly improves the 
results for the ground state energy of the hydrogen and helium 
atoms. (author). 


29013 (CBPF-NF-019/90) On the attractive or repulsive na- 
ture of Casimir force in D-dimensional Minkowski spacetime. 
Caruso, F.; Pinto Neto, N.; Svaiter, B.F.; Svaiter, N.F. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1990. 26p. Order Number DE91641521. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The dependence of Casimir energy (associated to a massless 
scalar field) on spacetime dimensionality (D) is shown to be 
strongly entangled with the type of the geometric bounds and the 
kind of macroscopic boundary conditions imposed to the field. In 
the case of massless scalar field satisfying Dirichlet b.c. in the pres- 
ence of a hyperparallelepipedal cavity with p sides of finite length L 
and D-p-1 sides with length much greater than L, a new compact 
integral formula, more suitable to analyze the nature of the Casimir 
force, is obtained. The force results to be attractive if p is odd or 
for very large even values of p, irrespective of D. For each small 
even p there exists a critical spacetime dimension D sub(c) (p) 
such that: the force is repulsive if D < D sub(c) and attractive oth- 
erwise. As a consequence of these results, the instability of the 
semiclassical Abraham-Lorentz-Casimir model of the electron is 
proved to depend on the spacetime dimensionality. (author). 


29014 (CBPF-NF—042/90) The analytic regularization zeta 
function method and the cut-off method in Casimir effect. 
Svaiter, N.F. (Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil)); Svaiter, B.F. Centro Brasileiro de 
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Pesquisas Fisicas (CBPF). Rio de Janeiro. RJ (Brazil). 1990. 25p 
Order Number DE91641522. Source: OSTI: NTIS (US Sales Only) 
INIS. 

The zero point energy associated to a hermitian massless scalar 
field in the presence of perfectly reflecting plates in a three dimen- 
sional flat space-time is discussed. A new technique to unify two 
different methods - the zeta function and a variant of the cut-off 
method - used to obtain the so called Casimir energy is presented. 
and the proof of the analytic equivalence between both methods is 
given. (author). 


29015 (CBPF-NF—049/89) The triviality of the abelian 
thirring quantum field model. Botelho, L.C.L. (Para Univ., Belem, 
PA (Brazil). Dept. de Fisica); Mello, J.C. de. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1989. 8p. 
Order Number DE91641523. Source: OSTI; NTIS (US Sales Only): 
INIS. 

By using a grassmanian polymer representation for the 
Fermionic functional determinant we argue the triviality of the vec- 
torial four fermion interaction for space-time with dimensionality 
greater than two. (author). 


29016 (IC—90/425) Gauge-covariant Wess-Zumino actions 
tor super p-branes in superspace. lvanov, E.A. (Joint inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Kapustnikov, A.A. International Centre for Theoretical Physics, Tri- 
este (Italy). Dec 1990. 20p. Order Number DE91641524. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We present a general method of constructing manifestly worid- 
volume supersymmetric actions of super p-branes, starting from 
some higher-dimensional field theories in which the partial breaking 
of global supersymmetry (PBGS) comes about. Our approach is 
based upon a substitution of the superspace coordinates which 
relates linear and nonlinear realizations of PBGS. As instructive ex- 
amples we consider the massive d=2 superparticle (p=0) and d=4 
superstring (p=1). The relevant world-line and world-sheet super- 
field actions naturally appear as a long-wavelength limit of the 
superfield actions of some two- and four-dimensional supersym- 
metric field theories possessing topologically nontrivial soliton 
solutions. The corresponding topological charges prove to enter the 
super p-brane actions as the coupling constants. We also give a 
new general Wess-Zumino-type representation of the d=2 super- 
particle action via the world-line superfields. It respects invariances 
both under the target space Poincare supersymmetry and the 
gauge group of general reparametrizations of the world-line super- 
space. In one gauge it is reduced to the standard PBGS form while 
in another it gives rise to a very simple action which displays mani- 
fest world-line superconformal symmetry and is directly related to 
the familiar component action of the superparticle. The fermionic 
k-symmetry of the latter can be identified with the odd sector of su- 
perconformal symmetry. This identity suggests a simple recipe for 
building higher-order k-invariant corrections to the minimal super- 
particle action. (author). 20 refs. 


29017 (IC-91/5) Critical behavior of 2+1 dimensional 
CP'-' model with a Chern-Simons term. Park, S.H. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1991. 13p. Order 
Number DE91641528. Source: OSTI; NTIS (US Sales Only); INIS. 

| investigate the critical behaviour of 2+1 dimensional CP’-" 
model with a Chern-Simons term. | derive the 1/N expansion in this 
model and show that the theory is renormalizabie in this frame- 
work. The critical exponents eta and 4u are calculated to the O(1/ 
N). They exhibit 6 (coefficient of the Chern-Simons term) depen- 
dence. (author). 14 refs, 6 figs. 


29018 (I\C-91/12) The constraint of Newton’s constant in 
wormhole. Li Xinzhou (East China inst. for Theoretical Physics, 
Shanghai (China)); Zhang Jianzu. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jan 1991. 10p. Grant 1880126. Order 
Number DE91641525. Source: OSTI; NTIS (US Sales Only); INIS. 

The constraint of Newton's constant G(a) in wormhole is dis- 
cussed which shows that G(a) assumes the maximum on the 
surface in the wormhole parameter a-space where the cosmologi- 
cal constant A(a)=0*. This condition fixes the 6-parameter of QCD 
at 6=0 which corresponds to strong CP conservation. (author). 18 
refs. 
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29019 (1C—91/37) Non-perturbative supersymmetry anom- 
aly in supersymmetric QCD. Shamir. Y. International Centre for 
Theoretical Physics. Trieste (Italy), Mar 1991. 39p. Order Number 
DE91641526. Source: OSTI: NTIS (US Sales Only): INIS. 

The zero modes of the Dirac operator in an instanton and other 
topologically non-trivial backgrounds are unstable in a large class 
of massless or partially massless supersymmetric gauge theories. 
We show that under a generic perturbation of the scalar fields all 
zero modes become resonances. and discuss the ensuing break- 
down of conventional perturbation theory. As a result, despite of 
the presence of massless fermions. the field theoretic tunneling 
amplitude is not suppressed. In massless supersymmetric QCD 
with No < N, the effective potential is found to be negative and 
monotonically increasing in the weak coupling regime for scalar 
VEVs which lie on the perturbatively flat directions. Consequently, 
massless supersymmetric QCD with No < Ny exhibits a non- 
perturbative supersymmetry anomaly and exists in a_ strongly 
interacting phase which closely resembles ordinary QCD. The 
same conclusions apply if small masses are added to the la- 
grangian and the massless limit is smooth. (author). 21 refs, 5 figs. 


29020 (IC—91/43) String model in difterential forms. Solo- 
dukhin, S.N. International Centre for Theoretical Physics, Trieste 
(Italy). Jan 1991. 14p. Order Number DE91641527. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The string model in terms of the two-dimensional differential 
forms of arbitrary rank is formulated. The local supersymmetric 
string action with local conformal and Lorentz symmetries is con- 
structed. The connection with topological quantum field theory is 
discussed. Covariant quantization of the model is investigated. The 
critical space-time dimension is found to be d=4. (author). 14 refs. 


29021 (IFT-P—22/90) Vacuum energy and the fixed point of 
QED. Natale, A.A. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1990. 15p. Order Number DE91641529. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The vacuum energy of GED, as a function of the coupling con- 
stant a, is shown to have an absolute minimum at the critical 
coupling a sub(c) = n/3. The effect of chiral symmetry breaking 
diminishes as the coupling is increased. We argue that these as- 
pects of the vacuum energy shall remain unaltered beyond the 
ladder approximation. (author). 


29022 (IFT-P-24/90) Kac-Moody construction of toda type 
field theories. Aratyn, H. (Illinois Univ., Chicago (USA). Dept. of 
Physics); Ferreira, L.A.; Gomes, J.F.; Zimerman, A.H. Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1990. 13p. Order 
Number DE91641530. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the coadjoint orbit method we derive a geometric WZWN 
action based on the extended two-loop Kac-Moody algebra. We 
show that under a Hamiltonian reduction procedure, which respects 
conformal invariance, we obtain a hierarchy of Toda type field theo- 
ries, which contain as submodels the Toda molecule and periodic 
Toda lattice theories. We also discuss the classical r-matrix and in- 
tegrability properties. (author). 


29023 (IFUSP-P-856) Particle scattering in Euclidean lat- 
tice field theories. Barata, J.C.A. (Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica); Fredenhagen, K. Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica. 1990. 20p. Order Number DE91639751. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A Haag-Ruelle Scattering Theory for Euclidean Lattice Field The- 
ories is developed. (author). 


29024 (IFUSP-P-857) Scattering states of charged parti- 
cles in the ZETAsub(2) gauge theories. Barata, J.C.A. Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. 1990. 26p. Order Number 
DE91639752. Source: OSTI; NTIS (US Sales Only); INIS. 

Scattering states of charged particles in a massive Euclidean lat- 
tice gauge model are constructed. (author). 


29025 (IFUSP-P-871) Theory of near-critical-angle scatter- 
ing from a curved interface. Fiedler-Ferrari, N. (Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica); Nussenzveig, H.M.; Wiscombe, W.J. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1990. 101p. Order 
Number DE91641531. Source: OSTI; NTIS (US Sales Only); INIS. 
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A new type of diffraction effect. different from the standard semi- 
classical ones (rainbow. glory. forward peak. orbiting). takes place 
near the critical angle for total reflection at a curved interface be- 
tween two homogeneous media. A theoretical treatment of this new 
effects is given for Mie scattering. e.g.. light scattering by an air 
bubble in water: it can readily be extended to more general curved 
interface problems in a variety of different fields (quantum mechan- 
ics, acoustics, seismic waves). The relatively slowly-varying Mie 
diffraction pattern associated with near-critical scattering is ob- 
scured by rapid fine-structure oscillations due to interference with 
unrelated farside contributions. These contributions are evaluated 
and subtracted from the Mie amplitudes to yield the relevant near- 
side effects. A zero-order transitional CAM (complex angular 
momentum) approximation to the nearside amplitude is developed. 
The most important contributions arise from partial and total reflec- 
tion, represented by two new diffraction integrals, designated 
Fresnel-Fock and Pearcey-Fock respectively. Also discussed are 
the WKB approximation. a known physical optics approximation 
and a new modified version of this approximation: they are com- 
pared with the exact nearside Mie amplitude obtained by numerical 
partial-wave summation, at scatterer size parameters (circumfer- 
ence/wavelength) ranging from 1,000 to 10,000. (author). 


29026 (IFUSP-P-873) Field theoretical approach to Bose- 
Einstein condensation. Marques, G.C. Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. Oct 1990. 42p. Order Number 
DE91641532. Source: OSTI: NTIS (US Sales Only): INIS. 

This paper presents a novel approach to Bose-Einstein conden- 
sation. We show how one can get all relevant information on the 
Bose-Einstein condensation phenomena from the field theoretical 
Green's functions in momentum space computed at zero-momenta. 
One gets general expressions for the density of the zero- 
momentum state as a function of temperature as well as a 
complete te prescription for determining all thermodynamical vari- 
ables in the condensed phase. Explicit results are obtained by 
computing the generating functional of vertex functions at zero- 
momenta under simple approximations. (author). 


29027 (IFUSP-P-874) BRST quantization of relativistic 
spinning particles with a Chern-Simons term. Rivelles, V.O.; 
Sandoval Junior, L. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
Oct 1990. 17p. Order Number DE91641533. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We perform hte BRST-BFV quantization of the theory of a rela- 
tivistic spinning particle with N=2 extended supersymmetry and a 
Chern-Simons term. We calculate the transition amplitude and 
show that it is proportional to the propagator of the field strength of 
an antisymmetric tensor. The local internal SO(2) symmetry of the 
theory without the Chern-Simons term turns into a local external 
O(2) symmetry when the Chern-Simons term is added to the ac- 
tion. (author). 


29028 (INIS-SU-225, pp. 50-53) Nontransversality of polar- 
ization tensor in statistic Yang-Mills field theory with chemical 
potential. Kalashnikov, O.K.; Razumov, L.V. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1990. 56p. (in Russian). In Expenmental 
and theoretical physics: Collection. Order Number DE91003116. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that at non-zero densities of external Nonabelian 
charge introduction of chemical potentials to statistic Yang-Mills field 
theory breaks down transversality of gluon polarization tensor and 
varies a series of Slavnov-Taylor identities. Model independence of 
obtained results and their consequence is discussed. 5 refs. 


29029 (INIS-SU—225, pp. 54-56) Infrared limit of two-loop 
polarization tensor of gluons in feynman calibration at Tnot 
=0. Kalashnikov, O.K. AN SSSR, Moscow (USSR). Fizicheskij Inst. 
1990. 56p. (In Russian). In Experimental and theoretical physics: 
Collection. Order Number DE91003116. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is shown that at Tnot =0 infrared divergences of two-loop dia- 
grams of the perturbation theory are mutually reduced during 
Feynman calibration calculation of polarization tensor three- 
dimensional part trace, defining gluon magnetic mass. Calibration 
invariance of this result and its consequences is discussed. 7 refs. 





29030 (INIS-SU-242, pp. 22-24) On some noncovariant cal- 
ibrations. Karnaukhov, S.N. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. 62p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003115. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Ghost-free noncovariant calibration &,k”“”A,=0 in non-Abelian 
calibration theory is considered. At definite choice of k,,, axial, 
Coulomb and Lorentz calibrations are reproduced. One-loop renor- 
malization constants are calculated. 9 refs. 


29031 (INP—1494/PH) Another treatment of the relation be- 
tween classical and quantum mechanics. Horzela, A. (Institute 
of Nuclear Physics. Cracow (Poland)): Kapuscik, E. Institute of Nu- 
clear Physics, Cracow (Poland). Apr 1990. 12p. Order Number 
DE91641534. Source: OSTI; NTIS (US Sales Only); INIS. 

A model of field theory containing as its limits both the 
Schroedinger wave mechanics and the Newton classical mechan- 
ics is presented. All details are discussed explicitly on the example 
of the harmonic oscillator. A new fundamental constant connected 
with the distance of observation of physical phenomena is intro- 
duced. Its experimental value may be determined from the spectra 
of quantum mechanical systems. 8 refs. (author). 


29032 (INP-MSU-—90-38-184) Renormalization in p-adic 
quantum field theory. Smirnov, V.A. Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 11p. (NIIYaF-MGU-—90-38-184.). Order Number 
DE91639753. Source: OSTI; NTIS (US Sales Only); INIS. 

A version of p-adic perturbative Euclidean quantum field theory 
is presented. It is based on the new type of propagator which 
happens to be rather natural for p-adic space-time. Low-order Fey- 
namn diagrams are explicity calculated and typical renormalization 
schemes are introduced: analytic, dimensional and BPHZ 
renormalizations. The calculations show that in p-adic Feynman in- 
tegrals only logarithmic divergences appear. 14 refs.; 1 fig. 


29033 (JINR-E-2-89-288) Nonlocal renormalization stop- 
ping the running gauge. Shirkov, D.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. 
Order Number DE91636093. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Nucl. Phys., B. 

General modification of renormalization schemes in gauge quan- 
tum field theories that fixes a running gauge parameter 
a-bar(Q*)->a=const is proposed. It is based on nonlocal counter- 
terms AL=[f(square)(8B)]*/2a. The resulting simplification of the 
renorm-group analysis in gauge dependent QCD destroys the 
threats to the asymptotic freedom that have recently been ob- 
served in several MOM schemes. The nonlocality of used 
counter-terms is of a formal type as these can be absorbed by a 
gradient transformation of vector potential B,. The analysis of this 
transformation reveals a singularity at the point a=0. 15 refs. 


29034 (JINR-E-2-89-575) Quantum geometry of the Dirac 
fermions. Korchemskij, G.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 12p. Order 
Number DE91634076. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Phys. Lett., B. 

The bosonic path integral formalism is developed for Dirac 
fermions interacting with a nonabelian gauge field in the 
D-dimensional Euclidean space-time. The representation for the ef- 
fective action and correlation functions of interacting fermions as 
sums over all bosonic paths on the complex projective space 
CP2¢-1 2d=2ID 2] is derived where all the spinor structure is ab- 
sorbed by the one-dimensional Wess-Zumino term. It is the 
Wess-Zumino term that ensures all necessary properties of Dirac 
fermions under quantization. i.e., quantized values of the spin, 
Dirac equation, Fermi statistics. 19 refs. 


29035 (JINR-E-2-89-828) “The problem 4/3” and the 
Rindler-Denur “paradox”. Strel'tsov, V.N. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1989. 9p. Order 
Number DE91636097. Source: OSTI; NTIS (US Sales Only); INIS. 

The well-known problem of definition of the electromagnetic field 
energy and momentum of a charge is discussed. It is shown that 
the recently proposed “paradox” about an electrostatic energy of a 
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capacitor is related to the above problem. The physical require- 
ment that the momentum of a charge (capacitor) at rest be equal 
to zero forms the basis of the considered solution of the indicated 
problem and paradox. This leads to an unambiguous choice of a 
space-like surface of integration or to the definition of the volume 
of a moving body. 14 refs. 


29036 (JINR-E-5-89-826) N-monopole-soliton-type solu- 
tions of the self-dual equations for an SU(2) gauge theory in 
Minkowski space-time. Getmanov, B.S. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1989. 4p. Order Number DE91634081. Source: OST]; 
NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. 

The techniques for representation of Wu-Yang ansatz, t’'Hooft 
tensor, and spherical-symmetric functions in a covariant for (for an 
arbitrary frame) is introduced. Monopole solutions including N- 
soliton-type solutions of the self-dual equations in Minkowski 
space-time are constructed in a covariant form. 4 refs. 


29037 (LBL-30800) Particle physics and superstrings. Gail- 
lard, M.K. (California Univ., Berkeley, CA (United States). Dept. of 
Physics). Lawrence Berkeley Lab., CA (United States). 7 Jun 1991. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (UCB-PTH-91/25;CONF-9105113—1: 
Strings and symmetries conference, Stony Brook, NY (United 
States), 20-25 May 1991). Order Number DE91016259. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Implications of recent precision measurements of the standard 
model gauge coupling constants are discussed in the context of 
superstring theory. 40 refs. 


29038 (LBL-30801) Effective theories and thresholds in 
particle physics. Gaillard, M.K. Lawrence Berkeley Lab., CA 
(United States). 7 Jun 1991. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC03-76SF00098. 
(UCB-PTH-91/26;CONF-9105239-1: Conference on gauge theo- 
ries: past and future, Ann Arbor, MI (United States), 16-18 May 
1991). Order Number DE91016257. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The role of effective theories in probing a more fundamental un- 
derlying theory and in indicating new physics thresholds is 
discussed, with examples from the standard model and more spec- 
ulative applications to superstring theory. 38 refs. 


29039 


(NIFS-PROC—4, pp. 14-29) Relativistic configuration 
interaction method. Kagawa, Takashi (Nara Women’s Univ. 
(Japan). Dept. of Physics). National Inst. for Fusion Science, 


Nagoya (Japan). Sep 1990. (CONF-9005341-: Workshop on 
‘plasma spectroscopy and atomic processes’, Nagoya (Japan), 14- 
15 May 1990). In Plasma spectroscopy and atomic processes: 
Proceedings of the workshop at Data and Planning Center in NIFS. 
180p. Order Number DE91767928. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Based on the projection operator method, the relativistic configu- 
ration interaction (RCI) method for many-body systems is 
presented. In this method, a variational one-body potential vir) is 
introduced into a Hamiltonian and both a projection operator and a 
RCI wavefunction are constructed from the eigenfunctions for the 
one-body Hamiltonian involving v(r). This method is useful when 
one obtains variationally an optimum one-body projection operator 
used for constructing a relativistic many-body Hamiltonian without a 
disease of ‘variational collapse’. Numerical applications of the 
method to helium-like atomic systems are carried out. (author). 


29040 (NIKHEF-H-91-08) Quantum Maxwell theory on arbi- 
trary surfaces. Blau, Matthias (Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 
H); Thompson, George. Mainz Universitaet, Institut fuer Physik- 
NIKHEF-H Amsterdam Collaboration. Nationaal inst. voor 
Kernfysica en Hoge-Energietysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H; Mainz Univ. (Germany). Inst. fuer Physik. May 
1991. 17p. (MZ-TH-91-16.). Order Number DE91639754. Source: 
OST}; NTIS (US Sales Only); INIS. 
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Quantum Maxwell theory on 2-dimensional surfaces is studied, 
with an arbitrary number of handles and boundaries. Using path in- 
tegral methods genera! and explicit expressions are derived for the 
partition function and correlation functions of intersecting and self- 
intersecting loops on closed surfaces. as well as for the kernels on 
manifolds with boundaries. The role of large gauge transformations 
and topologically non-trivial bundies is discussed. Throughout the 
results are compared with those of Yang-Mills theory which is 
treated in the same way in a companion paper. (author). 13 refs. 


29041 (NIKHEF-H—-91-09) Quantum Yang-Mills theory on ar- 
bitrary surfaces. Blau, Matthias (Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sec- 
tie H); Thompson, George. Mainz Universitaet, Institut fuer 
Physik-NIKHEF-H Amsterdam Collaboration. Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H; Mainz Univ. (Germany). Inst. fuer Physik. May 
1991. 18p. (MZ-TH-91-17.). Order Number DE91639755. Source: 
OSTI: NTIS (US Sales Only): INIS. 

Quantum Yang-Mills theory on 2-dimensional surfaces is studied. 
Using path integral methods general and explicit expressions are 
derived for the partition function and expectation values of homo- 
logically trivial and non-trivial Wilson loops on closed surfaces of 
any genus, as well as for the kernels on manifolds with handles 
and boundaries. (author). 15 refs. 


29042 (UFPB-DF—04/89) Classical vortex solutions in 
three-dimensional supersymmetric Abelian-Higgs model. Mello, 
E.R.B. de: Peduto, P.R.; Frota-Pessoa, S. Paraiba Univ., Joao 
Pessoa, PB (Brazil). Dept. de Fisica. 1989. 15p. Order Number 
DE91641535. Source: OSTI; NTIS (US Sales Only); INIS. 

Classical vortex solutions in a three-dimensional supersymmetric 
Abelian-Higgs model are presented. A cylindrically symmetric 
ansatz for the bosonic and fermionic fields is used, and the asymp- 
totic behaviour of these fields are also obtained. No electric charge 
tor this model is found, although the temporal component for the 
bosonic gauge field is not zero. Finally, after we have integrated 
over all the fermionic degree of freedom, a purely bosonic action is 
obtained. (author). 
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Refer also to citation(s) 27794, 28848, 28849, 28850, 28851, 28852 
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Refer also to citation(s) 27799, 28154, 28315, 28920, 29141, 
29142, 29155, 29156, 29407, 29514, 29515 


29043 (DOE/ER/40415-18) Medium energy nuclear physics 
research: Progress report, July 1, 1990-May 31, 1991. 
Peterson. G.A.; Dubach, J.F.; Hicks, R.S.; Miskimen, R.A. Massa- 
chusetts Univ., Amherst, MA (United States). Dept. of Physics and 
Astronomy. Jun 1991. 62p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-88ER40415. Order Num- 
ber DE91015740. Source: OSTI; NTIS: INIS; GPO Dep. 

This report discusses research conducted on the following top- 
ics: transverse from factors of ''7Sn; elastic magnetic electron 
scattering trom ‘°C at O* = 1 GeV*/c?; a re-analysis of 'SC elastic 
scattering; deuteron threshold electrodisintegration; measurement 
of the elastic magnetic form factor of 9He at high momentum trans- 
fer; coincidence measurement of the D(e,e’p) cross-section at low 
excitation energy and high momentum transfer; measurement of 
the quadrupole contribution to the N — A excitation; measurement 
of the x-, Q®-, and A-dependence of R = o,/o7; the PEGASYS 
project; PEP beam-gas event analysis; plans for other experiments 
at SLAC: polarized electron scattering on polarized nuclei; experi- 
ment PR-89-015: study of coincidence reactions in the dip and 
delta-resonance regions; experiment PR-89-031: multi-nulceon 
knockout using the CLAS detector; drift chamber tests; a memo- 
randum of understanding and test experiments; photoprotons from 
1B: and hadronic electroproduction at LEP. 


29044 (DOE/ER/40531-2) Nucleus-nucleus collisions and 
the nuclear equation of state: Progress report, August 15, 
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1990-February 1991. Keane. D. Kent State Univ.. OH (United 
States). Dept. of Physics. [1991]. 19p. Sponsored by USDOE. 
Washington, DC (United States). DOE Contract FG02-89ER40531 
Order Number DE91016747. Source: OSTI: NTIS: INIS: GPO Dep. 
Activities during the period of support have been centered 
around (1) the analysis of existing experimental data trom the Be- 
valac streamer chamber and from the Kent State neutron flow 
experiment 848H: (2) work at the interface between theory and ex- 
periment, including transport model comparisons with the above 
data and with published results from other experiments, a new 
model to probe the possible use of spectator recoil to measure 
properties of the equation of state, and new methodologies for 
study of flow and HBT correlations, and (3) development of future 
Bevalac experiments, with particular emphasis on the EOS TPC. 


29045 (IAEA-NDS—126(Rev.0)) "ACTV-FUS/ECN”. Neutron 
activation cross-section library for fusion reactor application: 
Data from the Petten REAC-ECN-5 General Activation File. 
Pashchenko. A.B. International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section. Apr 1991. 111p. Order Number 
DE91637460. Source: OSTI; NTIS (US Sales Only); INIS. 

The "ACTV-FUS/ECN’library contains ENDF-6 formatted evalu- 
ated cross-section data for 387 neutron induced reactions, most 
important for activation in fusion reactor technology for neutron en- 
ergies up to 20 MeV. The library is available on magnetic tape 
from the IAEA Nuclear Data Section, free of charge, upon request. 
(author). 


29046 (IHEP-OEF-90-103) High momentum transfer hadron 
pair production in proton-nuclear collisions at 70 GeV. 
Abramov, V.V. (and others); Baldin, B.Yu.; Buzulutskov, A.F. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikn Ehnergij. 1990. 3p. (IFVE- 
OEF-90-103.). Order Number DE91639962. Source: OST]; NTIS 
(US Sales Only); INIS. 

Submitted to Mod. Phys. Lett. 

The cross sections for hadron pair production by protons off D, 
Be, Cu and Pb nuclei have been measured at 70 GeV. The 
A-dependence of the cross section is not described by the expo- 
nential A°. For heavy nuclei azz is falling down with the increase 
of P;. 6 refs.; 2 figs. 


29047 (INDC(CCP)-327/L, pp. 5-12) Neutron data for ther- 
mal reactor calculations. Abagyan, L.P.; Prosvetova, M.-P.; 
Yudkevich, M.S. International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee. Mar 1991. Translated 
by A. Lorenz for the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-311/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 4, 1989). 
38p. Order Number DE91637464. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-311/G. 

This paper gives a description of the evaluated neutron data 
library KORT-88 for neutron energies below 5 eV. This library con- 
sists of neutron cross-sections and resonance integrals tor nuclides 
with Z < 90. (author). 3 refs, 2 tabs. 


29048 (INIS-BR-2645, pp. 14-18) Double-ditferential spec- 
trum and cross section of break-up neutrons trom D(d,np) 
reaction. Cabral, S.C.; Boeker, G.; Klein, H.; Mannhart, W. Insti- 
tuto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
1986. 120p. (In Portuguese). In Annual Technical Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. Order 
Number DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of cross sections and double-differential spectrum 
determination of breakup neutron from D (d,n) in the energy range 
from 8 to 14 MeV and emission angle from 0 sup(0) to 15 sup(0) 
were done in PTB Laboratories-Braunschweig. The energy spectra 
of neutrons produced by deuteron bombardment were investigated 
for deuteron energies from 5.34 MeV to 13,29 MeV in steps of 
0,50 MeV and emission angles between 0 sup(0) and 15 sup(0) 
with steps of 2.5 sup(0). (M.C.K.). 


29049 (INIS-BR-2667) Fission and nuclear fragmentation 
of silver and bromine nuclei by photons of 1-6 GeV. Pinheiro 





Filho. J.D. Centro Brasileiro de Pesquisas Fisicas (CBPF). Rio de 
Janeiro, RJ (Brazil). 1983 165p. (In Portuguese). Order Number 
DE91639964. Source: OSTI: NTIS (US Sales Only): INIS. 

The studies of fission and fragmentation of silver and bromine 
nuclei by Bremsstrahlung photons of 1.6 GeV energy range are 
presented. The Il ford-KO nuclear emulsion submitted to 
Bremsstrahlung beams in Deutsches Elektronen Synchrotron 
(DESY) with total doses of 10” equivalent photons. was used for 
nuclear fragment detection. The discrimination of fission and frag- 
mentation events was done analysing angular distribution. range 
and angles between fragments. The results of fragment range dis- 
tributions. angular distributions, distributions of angles between 
fragments, distributions of ratio between range, velocity distribu- 
tions forward/backward ratio, cross sections of fission and 
fragmentation, nuclear fissionability and ternary fission frequency 
are presented and discussed. (M.C.K.) 


29050 (INP—1495/PL) Evolution of the nuclide distribution 
and heat partition along the dissipation path in heavy ion col- 
lisions. Planeta, R. (Uniwersytet Jagiellonski, Cracow (Poland). 
Inst. Fizyki). Institute of Nuclear Physics, Cracow (Poland). Apr 
1990. 112p. Order Number DE91641912. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We discuss several problems of nuclear physics with heavy ions. 
Special attention is paid to close collisions, where impact parame- 
ters are considerably smaller than the corresponding grazing 
values. Such collisions can lead to a formation of a compound nu- 
cleus (fusion) or to two body exit channels with a sizable loss of 
kinetic energy and large transfer of mass and charge between in- 
teracting nuclei (damped collisions). A short survey of experimental 
works done with my participation and devoted to fusion reactions is 
presented. This is followed by presentation of new experimental re- 
sults in the field of damped collisions. The data demonstrate that 
the N/Z equilibration and temperature equilibration are not rapid 
processes. A distinct correlation between the net nucleon transfer 
and the heating of the acceptor nucleus is observed. Experimental 
data are compared with the transport model. Disagreement be- 
tween model and experiment is discussed. 113 refs. (author). 


29051 (INP-1524/PH) Analysis of proton and antiproton in- 
teractions on nuclei at beam energy 120 GeV. Rozanska, M. 
Institute of Nuclear Physics, Cracow (Poland). 1991. 78p. (in Pol- 
ish). Order Number DE91641913. Source: OSTI; NTIS (US Sales 
Only): INIS. 

| present results of the experiment analysing proton and antipro- 
ton inclusive reactions: p + A -> p + X, p-bar + A -> p-bar + X, p 
+ A-> p-bar + X, p-bar + A-> p+ X (A=Be,Cu,Ag,W,U), at beam 
energy 120 GeV. The results are compared with multiple collision 
models and wounded quark models. For all targets | have ob- 
served that the production of antiprotons is less abundant then that 
of protons. Differences between leading p and p-bar are consistent 
with multiple collisions models and with increase of probability of 
annihilation in a multiple interaction. Extracted annihilation cross 
section in a single collision is consistent with the difference be- 
tween pp-bar and pp inelastic cross sections at energy 120 GeV. | 
also observe a stronger production of protons than antiprotons by 
a beam with opposite baryon number. Dual Parton Model 
describes properly these differences, including the weak A- 
dependence, and explains them as a result of target fragmentation 
into a forward hemisphere. Among analysed models, this model 
gives the best description of all observed characteristics of the 
data. 59 refs., 34 figs., 8 tabs. (author). 


29052 (JAERI-M-91-032, pp. 7-35) Nuclear data activities in 
China. Dunjiu, Cai (Chinese Nuclear Data Center, Beijing (China)). 
Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Mar 1991. (NEANDC(J)—160/U;INDC(JPN)—148/L;CONF-901 1204-: 
1990 Japan Atomic Energy Research Institute (JAERI) symposium 
on nuclear data, Tokai (Japan), 29-30 Nov 1990). In Proceedings 
of the 1990 symposium on nuclear data. 456p. Source: Japan 
Atomic Energy Research Institute, Tokai-mura, Naka-gun, Ibaraki- 
ken 319-11, Japan. 

Nuclear data compilation and evaluation were begun systemati- 
cally only in 1975, when the Chinese Nuclear Data Center (CNDC) 
and the Chinese Nuclear Data Coordination Network (CNDCN) 
were set up in order to meet the requirements for development of 
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nuclear energy. science. and engineering technology. Since China 
was not an IAEA member at that time. the authors could get only 
very few evaluated data from publications abroad and had to do 
their own evaluations to serve their users. Many experimental and 
theoretical nuclear scientists were involved in relevant work. includ- 
ing developing theoretical models. writing calculation codes 
performing nuclear data evaluation. etc. This situation has changed 
since the CNDC established contacts with IAEA/NDS. JAERI/NDC 
and BNL/NNDC in 1980. Especially in 1984. when the People's 
Republic of China became an IAEA member. international coopera- 
tion and exchange increased between the CNDC and other nuclear 
data centers. For example. they have participated in international 
cooperation in the evaluation and compilation of neutron data. nu- 
clear structure and decay data. fission product yields. and charged 
particle reaction data as well as in some coordinated research 
programs under IAEA contracts. They obtained entire sets of eval- 
uated neutron data of ENDF/B-4. ENDL, JENDL-2. INDL/V and 
quite a lot of EXFOR experimental data as well as some programs 
from IAEA/NDS and OECD/NEA-DB. They have also sent some 
neutron data evaluated or measured in China to IAEA/NDS and 
some codes to the NEA Data Bank. It is clear that international co- 
operation and exchange have promoted nuclear data activities in 
China and also created a proper channel for them to make contri- 
butions to international nuclear data activities. 


29053 (JAERI-M-91-073) Nuclear heating constant KERMA 
library: Nuclear heating constant library tor tusion nuclear 
group constant set FUSION-J3. Maki, Koichi (Japan Atomic En- 
ergy Research Inst.. Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Seki, Yasushi: Kawasaki, Hiromitsu; Kosako, 
Kazuaki. Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1991. 106p. (In Japanese). Order Number DE91522264. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Based on evaluated nuclear data file JENDL-3, published in April 
1990, we produced a nuclear group constant KERMA library for fu- 
sion nuclear group constant set FUSION-J3 instead of the KERMA 
library for GICX40. Neutron KERMA factors were calculated di- 
rectly by considering the kinematics in collisions, called ‘Direct 
Method’. In this method, uncertainties in calculated KERMA factors 
are expected to be reduced since subtraction between great num- 
bers is not necessary as in the energy balance method. Gamma 
ray KERMA factors were calculated by the energy balance method. 
In case of gamma ray, there is no problem in calculating gamma 
ray KERMA by the energy balance method since gamma ray heat- 
ing means energy deposition of kinetic energy in gamma ray. 
Produced KERMA library is applicable to fusion neutronics calcula- 
tions. It is expected that highly accurate results will be obtained in 
nuclear heating calculations for fusion reactor designs. (author). 


29054 (JINR-R—15-89-732) Investigation on the low-lying 
collective states of nuclei with mass numbers A = 54/124 over 
the scattering of a-particles with energy ~ 50 MeV and reac- 
tion “Ni@He, *He’) by means of the method of coupling 
channels and distorted waves. Burtebaev, N.T. (AN Kazakhskoj 
SSR, Alma-Ata (USSR). Inst. Yadernoj Fiziki); Kuterbekov, K.A.; 
Kukhtina, I.N. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation. 1989. 18p. (in 
Russian). Order Number DE91639965. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

The analysis of elastic and inelastic scattering of a-particles with 
energy ~ 50 MeV by nuclei with mass numbers A = 54-124 and 
SHe-particles by nucleus ®Ni is given in the framework of the opti- 
cal model by means of coupled channel method and distorted 
waves. The parameter of multipole deformations for lower states 
are determined. The parameters for quadrupole and octupole de- 
formations of the potential for nucleus ''@Sn are extracted, the 
values of hexadecupole deformation 6, of the potential for nuclei 
%47;, 120-124Sn are found. Information on the ratio of deformation 
parameters for the neutron and proton components and lower col- 
lective states (2,;*, 3; —) by nuclei with A = 90-124 is extracted. 79 
refs.; 4 figs.; 3 tabs. 


29055 (LA-12140-PR) Physics Division progress report, 


January 1, 1990-December 31, 1990. Shera, E.B. (comp.); 
Hollen, G.Y. (ed.). Los Alamos National Lab., NM (United States). 


ERA Vol. 16, No. 10 499 
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Jul 19971. 93p. Sponsored by USDOE. Washinaton. DC 
(United States) DOE Contract W-7405-ENG-36. Order Number 
DE91015978 Source: OSTI: NTIS: INIS: GPO Dep 

This report provides selected accounts of significant progress in 
research and development achieved by Physics Division personne! 
during the period January 1. 1990. through December 31. 1990. It 
also provides a general description of the goals and interests of 
the Division. very brief aescriptions of projects in the Division. and 
a list of publications produced during this period. The report 
represents the three main areas of experimental research and de- 
velopment in which the Physics Division serves the needs of Los 
Alamos National Laboratory and the nation in defense and basic 
sciences: (1) fundamental research in nuclear and particle physics. 
condensed-matter physics. and biophysics: (2) laser physics and 
applications. especially to high-density plasmas: and (3) defense 
physics. including the development of diagnostic methods for 
weapons tests. weapons-related high energy-density physics, and 
programs supporting the Strategic Defense Initiative. 


29056 (LBL-30930) Multitragment decay of hot nuclei: 
Dynamics or statistics?. Moretto. L.: Roussel-Chomaz. P.: Blu- 
menfeld. Y.; Charity, R.: Colonna, M.: Colonna. N.: Libby, B.: 
Hanold, K.; Peaslee. G.: Wozniak, G.J. Lawrence Berkeley Lab.., 
CA (United States). Jun 1991. 14p. Sponsored by USDOE. Wasb- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-910402-21: 201. American Chemical Society (ACS) na- 
tional meeting. Atlanta, GA (United States), 14-19 Apr 1991). Order 
Number DE91016256. Source: OSTI: NTIS; INIS: GPO Dep. 

Multifragment events are shown to be associated with specific 
sources characterized by their mass and excitation energy through 
the incomplete fusion model. Excitation functions for the different 
multifragment decay channels are found to be almost independent 
of the systems and the incident energy. Preliminary comparisons of 
the data with dynamical calculations followed by statistical decay 
calculations are discussed. 14 refs., 8 figs. 


6511 Experimental Techniques 


29057 (LA-12116-T) A technique for measurement of vec 
tor and tensor polarization in solid spin one polarized targets. 
Kielhorn, W.F. Los Alamos National Lab., NM (United States). Jun 
1991. 125p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91015975. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis. Submitted to the University of Texas, Austin, Texas. 

Vector and tensor polarizations are explicitly defined and used to 
characterize the polarization states of spin one polarized targets, 
and a technique for extracting these polarizations from nuclear 
magnetic resonance (NMR) data is developed. This technique is in- 
dependent of assumptions about spin temperature, but assumes 
the target's crystal structure induces a quadrupole interaction with 
the spin one particles. Analysis of the NMR signals involves a 
computer curve fitting algorithm implemented with a fast Fourier 
transform method which speeds and simplifies curve fitting algo- 
rithms used previously. For accurate curve fitting, the NMR 
electronic circuit must be modeled by the fitting algorithm. Details 
of a circuit. its model, and data collected from this circuit are given 
for a solid deuterated ammonia target. 37 refs., 19 figs., 3 tabs. 
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29058 (ANL/CP-73704) Exclusive nuclear reactions: Can 
you count on the deuteron?. Holt, R.J. Argonne National Lab., IL 
(United States). [1991]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9105106—-26: Conference on the intersections between particle and 
nuclear physics, Tucson, AZ (United States), 23-29 May 1991). Or- 
der Number DE91017321. Source: OSTI; NTIS; INIS; GPO Dep. 
Three of the simplest nuclear reactions — (1) electron-deuteron 
elastic scattering, (2) electro-disintegration of the deuteron near 
threshold and at high momentum transfer, and (3) photodisintegra- 
tion of the deuteron at high energy — were believed to have unique 
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signatures tor OCD effects in nuclei. The progress in the past few 
years with regard to these reactions will be traced and the results 
will be compared with recent theoretical predictions. 36 refs.. 12 
figs.. 1 tab 


29059 (BONN-IR-90-58) Measurement on the quasi-elastic 
electron-nucleon scattering on deuterium and nitrogen. Sarma- 
Rhode. H.A. Bonn Univ. (Germany). Physikalisches Inst.: Bonn 
Univ. (Germany). Mathematisch-Naturwissenschaftliche Fakultaet. 
Dec 1990. 46p. (In German). Order Number DE91514885. Source: 
OSTI: NTIS (US Sales Only): INIS 

The accurate measurement of the Electrical Neutron Form Fac- 
tor is an important tactor in the understanding of the Neutron. Pure 
neutron targets. however, do not exist. and deuterium cannot be 
sufficiently polarised. ND3 could be a well suited target for this pur- 
pose. if it is possible to separate the underground neutrons 
resulting from electron-nitrogen scattering. A prototype neutronde- 
tectors. NUDE. was set up at the ELAN EXPERIMENT to compare 
neutron production due to electron scattering at nitrogen and deu- 
terium targets for a better assessment of this separability. (orig.). 


29060 (IAERU-9002. pp. 85-111) Cold tusion research in 
Japan Atomic Energy Research Institute. Kimura, Takaumi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Rikkyo Univ., Yokosuka, Kanagawa 
(Japan). Inst. for Atomic Energy. Nov 1990. (In Japanese). (CONF- 
9006327-: 6. IAERU seminar, ‘reactor chemistry’, Tokyo (Japan). 9 
Jun 1990). In Proceedings of IAERU seminar-Vl. ‘reactor chem- 
istry’. 122p. Order Number DE91755687. Source: OSTI; NTIS (US 
Sales Only): INIS 

Since the success of the cold nuclear fusion by the electrolysis 
of deuterium oxide was reported in March 1989, experiments for 
confirming the phenomena have been carried out by the coopera- 
tive team composed of Department of Chemistry and Department 
of Radioisotopes in JAERI. The following items have been carried 
out: (a) the measurements of the neutron emission rate during the 
electrolysis of D2O using various palladium cathodes, (b) the mea- 
surements of the neutron emission rate trom titanium and titanium 
alloy sponge in pressurized D2 gas, (c) the measurements of the 
neutron emission rate from the palladium rods stimulated with a 
high-voltage discharge between the rods, (d) the determination of 
a-emitting nuclides contained in the materials used for the experi- 
ments, and (e) the quantitative evaluation of multiple production of 
neutrons induced by cosmic rays in materials. The results so far 
established are as follows: (1) the neutron emission rate is less 
than 0.1 s~' in both the Do-electrolysis and the gas-type experi- 
ments, and (2) the burst emission of neutron is not observed. In 
the present report, the results obtained during August, 1989-June, 
1990 are summarized. (author). 


29061 (INDC(CCP)-326/L+F) Nuclear physics constants for 
thermonuclear fusion. A reference handbook. Abramovich, S.N.; 
Guzhovskij, B.Ya.; Zherebtsov, V.A.; Zvenigorodskij, A.G. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee; Tsentral’ny) Nauchno-lssledovatel’skij 
Inst. Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atom- 
noj Nauke i Tekhnike, Moscow (USSR). Mar 1991. 107p. Translated 
by A. Lorenz for the International Atomic Energy Agency. Order 
Number DE91641118. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the International Atomic Energy 
Agency. 

Light nuclei reactions are required for a number of practical appli- 
cations: they are used extensively in nuclear physics research as 
neutron sources, and as standards for the normalization of abso- 
lute reaction cross-sections. Nuclear reactions with light nuclei are 
useful in non-destructive testing and in the determination of iso- 
topic compositions when other analytical methods are not adequate 
for obtaining the required information. The information presented in 
this handbook consists of nuclear reaction cross-sections and scat- 
tering cross-sections for the interaction of hydrogen and helium 
isotopes with nuclei of Z < 5. The evaluated integral and partial 
differential cross-sections presented here have been derived from 
a large body of compiled information, and encompass data for both 
exo-energetic and endo-energetic reaction channels. The evaluated 





data are presented in the form of sets of coefficients for fitted poly- 
nomials which ensures reliable interpolation of the data using 
contemporary computer methods. Refs, figs and tabs. 


29062 (INIS-mf—12870, pp. 5.5-5.9) The muon-catalyzed nu- 
clear energy system. Harms. A.A. (McMaster Univ., Hamilton, ON 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 693p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference. Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Society 
sixth annual conference. Order Number DE91639723. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Muon-catalyzed fusion has recently emerged as an interesting 
fusion energy system prospect. Experimental results and paramet- 
ric analyses have provided the essential justification for its 
continuing development. We consider here this distinctive nuclear 
energy option with an emphasis on the underlying reaction and en- 
ergy systematics and their consequent implications for engineering 
analysis. 


29063 (LA-UR-91-2402) Polarization transfer in (p,n) reac- 
tions at 495 MeV. Taddeucci, T.N. Los Alamos National Lab., NM 
(United States). [1991]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9103165-—3: International conference on spin and isospin in nuclear 
interactions, Telluride, CO (United States), 11-15 Mar 1991). Order 
Number DE91016012. Source: OSTI; NTIS; INIS; GPO Dep. 

Polarization transfer observables have been measured with the 
NTOF facility at LAMPF for (p,n) reactions at 495 MeV. Measure- 
ments cf the longitudinal polarization transfer parameter D,, for 
transitions to discrete states at 0° show convincing evidence for 
tensor interaction effects. Complete sets of polarization transfer ob- 
servables have been measured for quasifree (p,n) reactions on 7H, 
12¢, 4°Ca at a scattering angle of 18°. These measurements show 
no evidence for an enhancement in the isovector spin longitudinal 
response. 19 refs., 10 figs. 
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29064 (IFUSP-P-860) Exploratory studies of the elastic 
scattering of sup(11)Li+sup(12)C. Satchler, G.R. (Oak Ridge Na- 
tional Lab., TN (USA)); Mcvoy, K.W.; Hussein, M.S. Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. 1990. 24p. Order Number 
DE91639966. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculations have been made of the elastic scattering of 
sup(11)Li+ sup(12)C at E/A = 30 and 85 MeV as an example of 
the scattering to be expected for ‘exotic’ neutron-rich light nuclei. 
The real optical potential was generated from a folding model us- 
ing Hartree-Fock densities for sup(11)Li. A variety of assumptions 
for the absorptive imaginary pontential were explored, subject to 
the important constraint that the predicted reaction cross section 
remain reasonable. Contrary to some expectations, we provide evi- 
dence that these weakly bound systems do not exhibit the 
diffractive type of scattering that is characteristic of strong absorp- 
tion. If anything, their more diffuse real potentials can result in an 
enhancement of the refractive features. (author). 


29065 (INDC(CCP)-327/L, pp. 13-21) Evaluation of N neu- 
tron data. Blokhin, A.I.; Badikov, S.A.; Buleeva, N.N.; Gusseinov, 
A.G.; Gusseinov, M.A.; Masterov, V.S.; Pronyaev, V.G.; Rabotnov, 
N.S.; Titarenko, N.N. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Mar 1991. Trans- 
lated by A. Lorenz for the IAEA. Original report in Russian was 
distributed as INDC(CCP)-311/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 4, 1989). 
38p. Order Number DE91637464. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-311/G. 

A short description of the '4N data file is given. Experimental 
data on the total, (n,~) and (n,p) cross-sections, not used in the 
ENDF/B-IV data library, were taken into account. A new evaluation 
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of oto: from 0.46 to 9 MeV was performed by fitting the experimen- 
tal results using the Pade approximation: the o(n.a) and o(n,p) 
cross-sections were re-evaluated by modifying the evaluations 
given in ENDF/B-IV. Most other cross-sections were recalculated 
using theory. (author). 20 refs. 4 figs. 


29066 (INDC(CCP)-330/L) Evaluated cross-sections used 
as proton beam monitors. Vukolov, V.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR. Moscow 
(USSR). Inst. Atomnoj Ehnergii); Chukreev, F.E. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. May 1991. 14p. Translated by A. Lorenz for the 
IAEA. Order Number DE91641120. Source: OSTI: NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. 

Recommended cross-sections together with their uncertainties 
for the 'C(p)"'C, 1C(p)’Be, ?7Alp)**Na, 27Al(p)?2Na and the 
®3Cu(p)®Zn reactions for proton energies up to 100 MeV are pre- 
sented in tabular form. The cross-sections for these reactions are 
designed to be used as flux monitors in experiments using proton 
beams. The evaluation of these cross-sections was performed on 
the basis of an analysis of experimental data which have been 
published up to the year 1986. The international EXFOR data li- 
brary served as the principal source of information. (author). 48 
rets, figs and tabs. 


29067 (INP—1484/PH) Observation of double PHi-meson 
production at SPS energies. Bailey, R. (Rutherford Appleton Lab., 
Chilton (UK)); Belau, E.; Boehringer, T. ACCMOR Collaboration. 
Institute of Nuclear Physics, Cracow (Poland). 1990. 24p. Order 
Number DE91641916. Source: OSTI; NTIS (US Sales Only); INIS. 

Inclusive PHIPHI production has been studied in hadron-Be in- 
teractions at 100, 200 GeV/c incident momentum. The PHI mesons 
are identified via their KtK~ decay channel. We observe the en- 
hancement of the PHIPHI effective mass spectrum at low values. 
The data show the effect which might be interpreted as “correlated” 
PHIPHI production; it is, however, weaker than that observed pre- 
vious. The increase of the ratio: do (K + Be -> PHIPHI + X)/dx-/ 
de (x + Be -> PHIPHI + X)/dx¢ with increasing Feynman x¢ of the 
PHIPHI system suggests a similar production mechanism for single 
PHI and PHIPHI production. 27 refs., 6 figs., 5 tabs. (author). 


29068 (JINR-5-38-89, pp. 11-15) Clusterization in process 
of multiple particle production on nuclei and its connection 
with cumulative production of hadrons. Angelov, N.; Lyubimov, 
V.B.; Togoo, R. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1989. (in Russian). In JINR rapid com- 
munications: Collection. 42p. Order Number DE91003113. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The methods of selection of clusters produced in inelastic nu- 
clear collisions have been worked out. The space of normalized to 
the same mass relative 4-velocities is used for this purpose. The 
analysis of hadron-nucieus (at 4.2, 10 and 40 GeV/c) and nucieus- 
nucleus collisions (at 4.2 GeV/c per nucleon) found in pictures from 
the 2 m propane bubble chamber was made using these methods. 
It ios found that slucters help to produce a considerable part of 
secondary particles (protons and piopns) including cumulative 
ones. Clusters have universal properties both on production and on 
decay characteristics independent of the presence of cumulative 
hadrons. 13 rets.; 12 figs.; 3 tabs. 
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29069 (GSI-91-05) A study of Bose-Einstein correlations 
in central O+Au and S+S collisions at a projectile energy of 
200 GeV per nucleon. Lahanas, M. Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany); Frankfurt Univ. 
(Germany). Feb 1991. 175p. (in German). Order Number 
DE91514883. Source: OSTI; NTIS (US Sales Only); INIS. 

In this thesis Bose-Einstein correlations between pions, which 
are produced in ultrarelativistic heavy-ion collisions, are studied. 
From these the space-time structure of the pion source is derived. 
The transverse, longitudinal, and Lorentz-invariant radius of this 
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pion source is determined as function of the rapidity. The rapidity 
dependence of these parameters for the symmetric S+S system 
differs trom that of the asymmetric system O+Au quantitatively and 
qualitatively. At the high energies considered here a correlation be- 
tween momentum and space-time is expected. This is regarded in 
the covariant Kolehmainen-Gyulassy (GM) model. The correspond- 
ing analysis shows, however. that the influence of these 
correlations on the transverse radius and the chaoticity parameter 
is small. For both systems the chaoticity parameter is positively 
correlated with the transverse radius. The study of three-particle 
correlations shows that the two-particle correlations are essentially 
conditioned by the Bose-Einstein statistics. (orig./HSI). 


29070 (INDC(CCP)-329/L, pp. 45-49) Experimental determi- 
nation of the 7 Al(n,a)*Na reaction cross-section for 14.8 MeV 
neutrons. Moisseev, N.N.; Ramendik, Z.A.; Shchebolev, V.T. Inter- 
national Atomic Energy Agency. Vienna (Austria). International 
Nuclear Data Committee. Mar 1991. Translated by A. Lorenz for 
the IAEA. Original report in Russian was distributed as 
INDC(CCP)-306/G. In Translation of selected papers published in 
Yadernye Konstanty (Nuclear Constants 3, 1989). 70p. Order 
Number DE91637357. Source: OSTI: NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G 

The ®7Al(n,a)®*Na reaction cross-section was measured by the 
activation method for 14.8 MeV neutrons. The measured value of 
this cross-section was 110+-2 mb. The neutron flux was deter- 
mined to an accuracy of less than 1%. Measurement of the 
induced activity was carried out by beta-gamma coincidence and 
by gamma spectrometry. (author). 8 refs. 


29071 (INIS-BR-2645, pp. 41-43) Study of sup(27)Al(a,p) 
sup(30)Si and sup(27)Al(a, a’) sup (27)Al, reactions using co- 
incidence system with E, AE. Barros, S. (Universidade Federal, 
Rio de Janeiro, RJ (Brazil). inst. de Fisica); Santos, W.M.S.; Brasil, 
V.B.; Peterson, RJ; Vinagre Filho, U.M.: Costa, V.L. da; 
Goncalves, A.C.; Auler, L.T.; Silva, A.G. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in 
Portuguese). In Annua/ Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALPHA REACTIONS/ 
aluminium 27 target; ALPHA REACTIONS/coincidence spectrome- 
try; ALPHA REACTIONS/surface barrier detectors: ALPHA 
PARTICLES; ALUMINIUM 27; ANGULAR DISTRIBUTION; CY- 
CLOTRONS; ENERGY SPECTRA: EXPERIMENTAL DATA; MEV 
RANGE 10-100; PROTONS; SILICON 30 


29072 (SAND-91-1582C) Secondary beams and dose en- 
hancement experiment at Brookhaven National Laboratories. 
Tanner, D.M. (Sandia National Labs., Albuquerque, NM (United 
States)); Calocci, T.F.: Posey, L.D.; Bonaparte, S.D.; Romero, 
R.L.; Zarick, T.A.; Beeson, D.E. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 8p. Sponsored by Defense 
Nuclear Agency, Washington, DC (United States). DOE Contract 
AC04-76DP007889. (CONF-9104286-1: Neutral particle beam tech- 
nical symposium, Boulder, CO (United States), 15-19 Apr 1991). 
Order Number DE91016114. Source: OSTI; NTIS: INIS; GPO Dep. 

Over the past three years, several experiments have been con- 
ducted at the Brookhaven National Laboratory Radiation Effects 
Facility. These experiments have been investigations of proton in- 
duced radiation effects in individual electronic components, circuits, 
operational subsystems and full systems. Our investigations using 
170-200 MeV protons have included total dose effects up to 12 
Mrad, dose rate effects of the ionizing radiation in the 10° to 10° 
rad/s range, the displacement damage effects of the protons up to 
10'5 p/cm?, and the proton induced thermal shift and thermal-rate 
effects. The target thickness of many test devices was an appre- 
ciable fraction of the range of 200 MeV protons. In our proton 
beam testing experiments at BNL, dosimetry placed downstream of 
the target consistently yielded higher dose in rad and in particle flu- 
ence than in dosimetry placed upstream of the target. We designed 
and performed an experiment to study this dose enhancement. 
The objective of the experiment was to determine the effect of 
sample thickness on our three methods of dosimetry. The data 
from the PIN diodes and tantalum calorimeters were consistent and 
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followed the expected DE/DX curve. They show a dose enhance- 
ment effect. The proton beam interacts and loses energy as it 
travels through thick targets. The exiting lower energy beam de- 
posits more energy into the dosimetry because the stopping power 
increases with decreasing proton energy 
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29073 (INIS-BR-2612, pp. 6-9) Measurement of cross sec- 
tion of the sup(58)Ni(n,p) sup(58)Co reaction induced by fast 
neutrons in the energy range from 8 to 14 MeV. Suita, J.C. (in- 
stituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica); Silva, A.G. da: Cabral, S.C.: Antunes, L.J.: Auler, 
L.T.; Barros. S. de. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro. RJ (Brazil). Dept. de Fisica. 1988. 78p. (In Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1988. Order Number DE91637263. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. COBALT 58/cross sections: 
FAST NEUTRONS; MEV RANGE 01-10; MEV RANGE 10-100: 
NEUTRON FLUX; NEUTRON REACTIONS: NICKEL 58 TARGET; 
PROTONS 
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Refer also to citation(s) 26210, 29066, 29081, 29083, 29090 
pp. 9-10) 


29074 (INIS-BR-2612, ) Measurement of 
sup(70)Ge(a,n) sup(73)Se. Barreto, J. (Universidade Federal, Rio 
de Janeiro, RJ (Brazil). Inst. de Fisica): Vinagre Filho, U.M.; Costa, 
V.L. da; Cabral, S.C. Instituto de Engenharia Nuclear (IEN). Rio de 
Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1988. Order Number DE91637263. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALPHA REACTIONS/cross sec- 
tions; SELENIUM 73/cross sections; EXCITATION FUNCTIONS; 
GERMANIUM 70 TARGET; MEV RANGE 10-100; NEUTRONS 


29075 (INIS-BR-2612, pp. 12-15) Measurement of sup(59)Ni 
energy-level density by determining double-differential spec- 
trum of neutrons emitted from sup(56)Fe(a,n) sup(59)Ni 
reaction. Suita, J.C.; Silva, A.G. da; Cabral, S.C.; Auler, L.T. Insti- 
tuto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica. 1988. 78p. (in Portuguese). In Annual Technical 
Report - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
1988. Order Number DE91637263. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. NICKEL 59/energy-level den- 
sity; ALPHA REACTIONS; BEAM SHAPING; IRON 56 TARGET; 
NEUTRON SPECTRA 


29076 (INIS-BR-—2612, pp. 18-19) Isomer ratio of sup(89)Nb 
from sup(90)Zr(p,2n). Cabral, S.C.; Vinagre Filho, U.M.; Costa, 
V.L. da; Auler, L.T.; Silva, A.G. da. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 78p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NIOBIUM 89/compound nuclei: 
NIOBIUM 89/isomer ratio; NIOBIUM 89/proton reactions; PROTON 
REACTIONS/niobium 89; PROTON REACTIONS/zirconium 90 
target, ANGULAR MOMENTUM TRANSFER; IRRADIATION PRO- 
CEDURES; MEV RANGE 10-100; NEUTRONS; THRESHOLD 
ENERGY 


29077 (INIS-BR-2645, pp. 36-38) Excitation function and 
isomer ratio of sup(89)Y( sup(3)He,3n) sup(89)Nb_ reaction. 
Vinagre Filho, U.M.; Costa, V.L. da; Cabral, S.C.; Auler, L.T.; Silva, 
A.G. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). 1986. 120p. (In Portuguese). In Annual! Technica! Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. 





Order Number DE91640398. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. HELIUM 3 REACTIONS/ 
niobium 89; HELIUM 3 REACTIONS /yttrium 89 target; NIOBIUM 
89/excitation functions; NIOBIUM 89/helium 3 reactions; NIOBIUM 
89/isomer ratio; EXPERIMENTAL DATA; NEUTRONS 


29078 (INIS-BR-—2645, pp. 38-39) Isomer reactions of 
sup(89) of sup(90)Zr(p,2n) reaction. Cabral, S.C.; Vinagre Filho, 
U.M.; Auler, L.T.; Silva, A.G. da. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986. Order Number DE91640398. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NIOBIUM 89/isomer ratio; NIO- 
BIUM 89/proton reactions; PROTON REACTIONS/niobium 89; 
PROTON REACTIONS/zirconium 90 target; EXPERIMENTAL 
DATA; IRRADIATION; MEV RANGE 10-100; NEUTRONS; 
THRESHOLD ENERGY 


29079 (INIS-BR-2645, pp. 40-41) Absolute cross section 
measurement of sup(70)Ge(a,n) sup(73)Se. Barreto, J. (Universi- 
dade Federal, Rio de Janeiro, RJ (Brazil). Inst. de Fisica); 
Magalhaes, S.D.; Wolf, H.; Vinagre Filho, U.M.; Costa, V.L. da. In- 
stituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
1986. 120p. (In Portuguese). In Annual Technical Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1986. Order 
Number DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALPHA REACTIONS/cross 
sections; ALPHA REACTIONS/germanium 70 target; CY- 
CLOTRONS; EXCITATION FUNCTIONS; IRRADIATION; MEV 
RANGE 10-100; NEUTRONS; SELENIUM 73 


29080 (JINR—5-38-89, aE 33-36) First ibservation of the 
neutron-rich nuclei 42Si, 4p, 48S and 5'Ci from the interac- 
tion of 44 MeV/u “®Ca+™Ni. Lewitowicz, M.; Penionzkevich, 
Yu.E.; Artykh, A.G. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1989. (in Russian). In JINR 
rapid communications: Collection. 42p. Order Number 
DE91003113. Source: OSTI; NTIS (US Sales Only); INIS. 

The five new very neutron-rich isotopes are identified from the in- 
teraction of a 44 MeV/u “*Ca beam with a “target. 5 refs.; 2 figs. 
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29081 (ANLU/NDM-119) Fast-neutron interaction with ele- 
mental zirconium, and the dispersive optical model. Chiba, S.; 
Guenther, P.T.; Smith, A.B.; Sugimoto, M.; Lawson, R.D. Argonne 
National Lab., IL (United States). Jun 1991. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE91015944. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Differential neutron elastic- and inelastic-scattering cross sec- 
tions of elemental zirconium are measured from = 1.5 to 10 MeV. 
Below 3 MeV the measurements are made at incident-neutron en- 
ergy intervals of = 100 keV, from 3 to 4 MeV at intervals of = 200 
keV, and at intervals of ~ 500 keV at higher energies. the angular 
range of the measurements is = 18° to 160°, with up to more than 
100 differential values per distribution. this comprehensive data 
base, augmented with a 24-MeV elastic-scattering distribution from 
the literature, is used to develop two phenomenological optical- 
statistical models which both describe the data very well. First, the 
parameters of the conventional spherical optical model (SOM) are 
deduced. Secondly, the model in which the change in the real 
potential brought about by the dispersion relationship (DOM) is ex- 
amined. the SOM parameters are consistent with systematics 
previously reported from this laboratory, and the volume integral- 
integral-per-nucleon of the real potential strength, Jy, and the 
radius, ry, are energy dependent. When the DOM is used, a sub- 
stantial part of the enrgy dependence of J)(= 30%) disappears. 
However, the change in the energy dependence of r, is small, so 
that a significant energy dependence remains when the DOM is 
used. Both models are extrapolated to the bound-state regime 
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where they have modest success in predicting the binding energies 
of the single-particle and single-hole states in °°Zr. 55 refs., 20 
figs., 7 tabs. 


29082 (IFUSP-P—879) New method for obtaining the EO 
contribution via + sub(1)-~sub(3) angular correlation: applica- 
tion to sup(100)Ru and sup(110)Cd. Cruz, M.T.F. da: Kenchian, 
G.; Goldman, |.D. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. Nov 
1990. 20p. Order Number DE91641928. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The use of the + sub(1)-- sub(3) indirect angular correlation for 
the determination of the EO component of the second transition is 
reviewed. A complete analysis based upon the least squares 
method is presented, and sensibility limits to the E0/E2 intensity ra- 
tio in even-even nuclei are calculated for several combinations of 
spin sequences and E2?m1 multiple mixtures of the first and sec- 
ond transitions. The statistical bias introduced by the least squares 
method is mapped and corrections values are determined. The 
method allows one to stipulate the minimum counting statistics be- 
yond which the E0/E2 intensity ratio can be determined with a 
standard deviation less than 100% The E0/E2 intensity ratio of the 
822keV,2'-> 2 transition in sup(100)Ru was determined using this 
method, and it is 0.051(34). Older data from other authors on the 
818 keV, 2—> 2 transition in sup(100)Cd were reanalysed with this 
method, and the value 0.19(6) is suggested for the E0/E2 intensity 
ratio. (author). 


29083 (INDC(CCP)-329/L, pp. 63-70) Measurement and 
evaluation of the Zn(n,p)*Cu, %2Zr(n,2n)Zr and 
111Cd(n,n’)'""'™Cd reaction cross-sections averaged over the 
235U fission neutron spectrum. Grigoryev, E.|.; Melekhin, Yu.A.; 
Troshin, V.S.; Yarina, V.P. International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Mar 1991. 
Translated by A. Lorenz for the IAEA Original report in Russian 
was distributed as INDC(CCP)-306/G. In Translation of selected 
papers published in Yadernye Konstanty (Nuclear Constants 3, 
1989). 70p. Order Number DE91637357. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G. 

The cross-sections for the ®Zn(n,p)®Cu, °2Zr(n,2n)®8°Zr and 
111Cd(n,n’)'™'™Cd reactions averaged over the 2°5U fission neutron 
spectrum have been measured. The results of these measure- 
ments are 34.4+-0.8 mb, 0.0945+-0.0045 mb and 198+-4 mb, 
respectively. The absolute intensity of the 0.52 MeV ®Cu photon 
was taken to be 0.343. The evaluated values for zinc and zirco- 
nium were 33.8+-0.7 mb and 0.0966+-0.0024 mb respectively. The 
cadmium reaction cross-section was not evaluated as there are no 
other published results. (author). 12 refs, 6 tabs. 


29084 (LUNFD6-NFFK-1003) Pre-equilibrium emission and 
multitragmentation in heavy-ion collisions. Karisson, Leif. Lund 
Univ. (Sweden). Dept. of Cosmic and Subatomic Physics. Dec 
1990. 42p. Order Number DE91641126. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Subthreshold pion production has been studied with a beam of 
12C on targets of 1*C,"®Sn and '24Sn. Cross-sections for x*~ 
production at 70 degrees C were obtained. The z*/x~ ratio is 
close to unity for all targets. Coincidence measurements show a 
suppression of the projectile fragment when pions are detected. 
The target mass dependence in the differential cross-section is 
analysed with an absorption calculation. The fragmentation of nu- 
clei has been studied in emulsion experiments with projectiles of Kr 
and 0 in an energy range of 5A to 2100A MeV. The maximum mul- 
tiplicity is compared to various models. The LILITA code, at low 
energies, and a hadromchemical calcuiation, at high energies. The 
predicted fluctuations at the critical point, in the percolation model 
and the Copenhagen liquid-drop mociel, are not observed. The 
main ingredients in the dynamical nucleus-nucleus collision code 
which is developed is the expansion cf the hot zone due to pres- 
sure differences, a time evolution by transport equations and a 
pre-equilibrium emission of particles. This model is compared with 
experimental data as well as with a VUU-calculation. The energy 
distribution is in both cases in good agreement. The comparison 
with experimental data, requires, however, a distorted potential. 
The differences in the angular distributions are large. (au). 
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29085 (ANL/CP-73370) Superdeformation: An experimen- 
tal review. Janssens, R.V.F. Argonne National Lab., IL (United 
States). [1991]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9106196-3: Nuclear shapes and nuclear structure at low excitation 
energies, Cargese (France), 3-7 Jun 1991). Order Number 
DE91015566. Source: OSTI; NTIS; INIS; GPO Dep. 

The discovery of a superdeformed (SD) band of 19 discrete tran- 
sitions in the nucleus '5@Dy is at the origin of the formidable 
experimental and theoretical effort which has allowed for much 
progress in the unraveling of the main properties of superdeforma- 
tion. Over the last five years, many unexpected features have been 
discovered. In fact, just as soon as a new feature has been ex- 
plained invariably the next observation has highlighted another 
surprising phenomenon. The net result of all the activity has been 
a dramatic increase of our understanding of rapidly rotating nuclei. 
The organizers of this conference have asked me to review the 
present status of the field: this is clearly an impossible task within 
the allowed space and time. Fortunately, the subject has recently 
been reviewed on several occasions, and therefore, | will only at- 
tempt to present here some of the general features that have 
emerged thus far, and discuss some of the important open ques- 
tions. The discussion will be restricted to SD nuclei in the A=150 
and A=190 regions, i.e. to the nuclei with the largest quadrupole 
deformations and will address four main issues. First, the evidence 
for the stiffness of the SD minimum will be reviewed. This section 
will be followed by discussions on the role of pairing and of specific 
quasiparticle configurations in the second well. Evidence for other 
effects at large deformation will be addressed in the section as 
well. The discussion will then address the issue of the so-called 
“identical bands” and will conclude with a brief presentation on the 
feeding and decay of SD nuclei. 57 refs., 9 figs. 


29086 (INP-1517/PL) Energy and angular distributions of 
the projectile like fragments emitted from “Ar + Tb reaction 
at the energy 9.75 MeV/n. Kozik, E. (institute of Nuclear Physics, 
Cracow (Poland)); Budzanowski, A.; Buergel, M.; Homeyer, H.; 
Uckert, J. Institute of Nuclear Physics, Cracow (Poland). 1990. 
23p. Order Number DE91641931. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Energy spectra and angular distributions have been measured 
for projectile like fragments (PLF) of charge Z=6-20 produced in 
the bombardment of '5°Tb by “Ar beam energy 9.75 MeV/n. Mea- 
surements were performed at different laboratory angles ranging 
from 11 deg to 41 deg. Differential cross sections of the deep in- 
elastic (DI) and quasi-elastic (QE) componenis are obtained. The 
energy integrated DI and QE angular distributions are of the 
exponential form for all PLF masses. Characteristic lifetimes of din- 
uclear systems (DNS) in exit channels are extracted from the data. 
18 refs., 9 figs. (author). 
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29087 (CBPF-NF-025/90) Absolute photofission cross sec 
tion of sup(197)Au, sup(nat)Pb, sup(209)Bi, sup(232)Th, 
sup(238)U and sup(235)U nuclei by 69-MeV monochromatic 
and polarized photons. Martins, J.B. (and others); Moreira, E.L.; 
Tavares, O.A.P. Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil). 1990. 41p. Order Number 
DE91641937. Source: OSTI; NTIS (US Sales Only); INIS. 
Absolute cross section measurements for the photofission reac- 
tions of sup(197)Au, sup(nat)Pb, sup(209)Bi, sup(232)Th, 
sup(238)U, and sup(235)U nuclei have been performed at an inci- 
dent photon energy of 69 MeV using the monochromatic and 
polarized LADON photon beams and dielectric fission-track detec- 
tors. Nuclear fissility values have been obtained and results are in 
agreement with those from other laboratories, although in some 
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cases discrepancies are observed between one other. For nuclei in 
the region of the actinides the fissility resulted to be > sub(~) 0.4, 
while for Au, Pb and Bi nuclei it amounts to ~ 10 sup(-3)-10 sup(- 
2) only. Results have been interpreted in terms of the primary 
Levinger’s quasi-deuteron nuclear photoabsorption followed by a 
mechanism of evaporation-fission competition for the excited nu- 
clei. Shell effects have been taken into account, and they are 
clearly manifested when fissility is evaluated. The influence of pho- 
ton polarization on photofission of sup(238)U has been also 
investigated, and results have shown isotropy in the fragment az- 
imuthal distribution. (author). 


29088 (CONF-9106158—4) Giant resonances and intermedi- 
ate energy heavy ions: Electromagnetic decay experiments. 
Beene, J.R.; Bertrand, F.E. Oak Ridge National Lab., TN (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Towards a 
unified picture on nuclear dynamics; Nikko (Japan); 6-14 Jun 1991. 
Order Number DE91016286. Source: OSTI; NTIS; INIS; GPO Dep. 

We briefly explore how large cross sections for excitation of both 
isoscalar and isovector giant multipole resonances which can be 
obtained using intermediate energy heavy-ion reactions can be uti- 
lized in photon-decay coincidence experiments to provide new 
information on subjects ranging from basic nuclear structure prop- 
erties to resonance damping and pre-compound decay. We also 
discuss experiments in which photon-decay techniques are used 
as a tag to isolate and identify very weakly excited modes, en- 
abling us to explore such diverse subjects as hadronic excitation of 
the giant dipole resonance, the distribution of isovector quadrupole 
strength in 2°°Pb, and the excitation of two-phonon giant reso- 
nance strength. 25 refs., 12 figs. 


29089 (DOE/ER/40467-6) Study of particle correlations in 
high energy S + Pb and Pb + Pb interactions with a Magnetic 
Interterometric-Emulsion-Chamber: Progress report, July, 1 
1990—June 30, 1991. Takahashi, Yoshiyuki. Alabama Univ., 
Huntsville, AL (United States). Dept. of Physics. Apr 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER40467. Order Number DE91014355. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Exploratory investigations were made in 1986 with 200 GeV/ 
AMU "0, followed by the second phase experiments with °2S ions 
in 1987, and again in 1990, by using the SPS accelerator of the 
European Center for Nuclear Research (CERN), Geneve, Switzer- 
land. The UAH experimental nuclear group of the present project 
carries out studies on collisions of these heavy nuclei with target 
lead nucleus, using a newly invented instrument. This instrument, 
composed of emulsion films with spacer materials in a high mag- 
netic field, provides spectroscopic details of particles produced in a 
collision. The instrument is named Magnetic-Iinterferometric- 
Emulsion-Chamber, and has evolved further as a hybrid detector 
coupled with microstrip silicone ring counters. Within the past year 
a new, improved run with 200 GeV/n Sulphur beam were success- 
fully carried out at the H3 beam line in the West Hall at CERN. 
The SPS Supercycle, being installed after July 1989, had caused 
some timing conflicts of heavy-ion run with LEP operation. Due to 
the very limited kicker timing allowed, kicking out the unwanted 
beam particles after irradiating specified number of ions at each 
pulse was not perfectly achieved. Consequently, kicker failures fre- 
quently occurred for about 40% of the run. Nevertheless, the 
EMUO05 provided a sufficiently large number of chambers to save 
the experiments from overdose damage. The EMU05 run used im- 
proved MAGIC detector, which gives a momentum resolution to 
5.2%, while previous detectors were limited to 14% accuracy. 


29090 (GSI-91-04) A study of transverse energy produc- 
tion and forward energy flow in 'O- and **S-nucleus 
collisions at 60 and 200 GeV/nucleon. Margetis, S. Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany); Frankfurt 
Univ. (Germany). Feb 1991. 140p. Order Number DE91514890. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The interactions of heavy nuclei at ultra relativistic energies is a 
recently opened field of accelerator physics, not being any longer a 
rare privilege of cosmic ray experiments. After the first '©O ions 
were accelerated at the BNL-AGS (14.5 GeV/nucleon) and the 
CERN-SPS (200 GeV/nucleon) in 1986 (Sto85), heavier projectiles 
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like @®Si (BNL) and 9*S (CERN) have been used later on. A large 
amount of information has been collected with almost every possi- 
ble detector technique, each of them designed for different physics 
observables. Some of the experiments were designed to study sev- 
eral different signals from the same event whereas others were 
dedicated to a specific signal. The experiment NA 35 is an exam- 
ple of a large acceptance, ‘multi-particle’ experiment. Its aim is a 
survey study of the reaction mechanisms involved in collisions be- 
tween heavy nuclei and a search for new phenomena. The 
calorimetric part of NA 35 is the subject of this study. (orig.). 


29091 (IFUSP-P-587) Study of nuclear photoexcitation 
mechanisms in the A region (3,3) through the fission. Arruda 
Neto, J.D.T. Sao Paulo Univ.. SP (Brazil). Inst. de Fisica. 1986. 
22p. (In Portuguese). Order Number DE91639981. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experimental results and conclusions obtained for the Bi 
sup(209) electro and photofission in an energy range between the 
fission barrier (~ Mev) and the neighbourhood of the delta peak 
are presented. (E.G.). 


29092 (INDC(CCP)—327/L, pp. 23-38) Neutron spectra from 
(p.n) reactions on the '5Ho, Pb, 2&pp, 2°7pp, 2°8pp and 

Bi nuclides and their nuclear level densities. Zhuraviev, B.V.; 
Biryukov, N.S.: Rudenko, A.P.; Titarenko, N.N.; Trykova, V.I. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Mar 1991. Translated by A. Lorenz for 
the IAEA. Original report in Russian was distributed as 
INDC(CCP)-311/G. In Translation of selected papers published in 
Yadernye Konstanty (Nuclear Constants 4, 1989). 38p. Order 
Number DE91637464. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-311/G. 

Neutron spectra from the (p,n) reaction on the 'Ho, 2°7Pb, 
208 Pb, and °°9Bi nuclei have been measured at a proton energy of 
6.95+-0.15 MeV. These experimental data, together with data ob- 
tained earlier at Ep=11 MeV on the "Ho, Pb, 26Pp, 2°7Pp, 
208 Pb and 2°9Bi nuclei have been analyzed in the framework of the 
Statistical nuclear reaction theory using the generalized model of a 
superfluid nucleus for the nuclear level density. The absolute 
nuclear level density has been determined for a wide range of ex- 
citation energies. (author). 16 refs, 7 figs. 


29093 (JINR-5-38-89, pp. 37-42) On narrow maximum in 
differential cross section under O for 2''Bi - product of two- 
neutron transfer reaction in the 2°Bi+7Ne reaction near the 
Coulomb barrier. Andreev, A.N.; Bogdanov, D.D.: Eremin, A.V.; 
Kabachenko, A.P.; Ter-Akop’yan, G.M.; Chepigin, V.1.: Sharo, Sh. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1989. (In Russian). In J/NR rapid communications: Col- 
lection. 42p. Order Number DE91003113. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Near the Coulomb barrier of the ®°°Bi+?*Ne reaction a narrow 
maximum in the *''Bi differential production cross section is ob- 
served at 0 deg with respect to the pete beam axis. The 
experimental data give an evidence of the “'*At production. An as- 
sumption is discused that the observed effect is due to selectivity 
of a transfer reaction for small impact parameters of the bombard- 
ing ions. 4 refs.; 4 figs. 
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Refer also to citation(s) 27918, 27923, 27942 


29094 (IAERU-9002, pp. 45-64) Prospects on transuranium 
elements. Kobayashi, Yoshii (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment). Rikkyo 
Univ., Yokosuka, Kanagawa (Japan). Inst. for Atomic Energy. Nov 
1990. (In Japanese). (CONF-9006327-: 6. IAERU seminar, 'reac- 
tor chemistry’, Tokyo (Japan), 9 Jun 1990). In Proceedings of 
IAERU seminar-VI, ‘reactor chemistry’. 122p. Order Number 
DE91755687. Source: OSTI; NTIS (US Sales Only); INIS. 

About fifty years ago, the preparation of transuranium elements 
was a new field of study opened up by an unequalled opportunity 


for the discovery of nuclear fission. At present. however, most 
transuranium elements produced in nuclear reactors are regarded 
as nuclear wastes which would sow the seeds of trouble to our de- 
scendants. This review presents a brief history of studies on the 
man-made elements of mass numbers 93 through 103 and an 
outline of the OMEGA program of JAERI. The latter has been pro- 
posed for disposing nuclear wastes by partition and transmutation 
of the transuranium elements and the long-lived fission products 
produced in the nuclear fuel cycle. (author). 


29095 (INDC(CCP)}-329/L, pp. 51-61) Analysis of %Pu 
prompt fission neutron spectra. Sukhikh, S.Eh.; Lovchikova, 
G.N.; Vinogradov, V.A.; Zhuraviev, B.V.; Polyakov, A.V.; Sal'nikov, 
O.A.; Maerten, Ch.; Ruben, A. international Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee. Mar 1991. 
Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G. In Translation of selected 
papers published in Yadernye Konstanty (Nuclear Constants 3, 
1989). 70p. Order Number DE91637357. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G. 

The prompt 239Pu neutron induced fission neutron spectrum has 
been measured at an incident neutron energy of 1.49 MeV. The 
measurements were carried out by means of the time-of-flight tech- 
nique with a pulsed beam proton tandem accelerator and a tritium 
gas neutron source. Spectra were measured at 90 deg. and 150 
deg. to the incident neutron beam. The use of the °*Cf prompt 
neutron fission spectrum as a standard for the neutron detector effi- 
ciency calibration minimized the influence of the collimator channel 
zone and eliminated the need to take the spectrometer time scale 
calibration into account. The experimental results were compared 
with the generalized Madland-Nix model to calculate prompt fission 
neutron spectra. The results of the calculation were in good agree- 
ment with the experimental results. (author). 21 refs, 3 figs, 1 tab. 


29096 (INIS-BR-2611, pp. 23) Determination of yield and 
decay scheme of short-half-lite fission products in fission of 
sup(238)U induced by protons. Bellido, A.V.; Cabral, S.C.; Silva, 
A.A. da. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). Dept. de Fisica. 1985. 45p. (in Portuguese). In Annua/ 
Technical Report - Nuclear Engineering Institute/Dept. of Physics 
(IEN/DEFI) 1985. Order Number DE91639722. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM 238/fission products; 
URANIUM 238/fission yield; URANIUM 238/nuclear decay; CY- 
CLOTRONS; MEV RANGE 10-100; PROTONS 


29097 (INIS-BR-2612, pp. 17) Determination of efficiency 
and schemes of fission product decay with short half-life in 
the fission of sup(238)U by protons. Bellido, A.V.; Cabral, S.C. 
Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica. 1988. 78p. (In Portuguese). In Annual Technical 
Report - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
1988. Order Number DE91637263. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Published in summary form only. URANIUM 238/gamma decay; 
COUNTING TECHNIQUES; FISSION FRAGMENTS; HALF-LIFE; 
MEV RANGE 10-100; PROTON REACTIONS 


29098 (INIS-BR-2645, pp. 39-40) Determination of yields 
and decay schemes for short half-life fission products in 
sup(238)U fission by protons. Bellido, A.V.; Silva, AA. da; 
Cabral, S.C. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, 
RJ (Brazil). 1986. 120p. (in Portuguese). In Annual Technical Re- 
port - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
1986. Order Number DE91640398. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PROTON BEAMSAfission yield; 
PROTON BEAMS/uranium 238; URANIUM 238/fission products; 
GAMMA DECAY; HALF-LIFE; IRRADIATION; MEV RANGE 10-100 


29099 (INIS-BR-2646) Photonuclear reactions of U-233 and 
Pu-239 near threshold induced by thermal neutron capture 
gamma rays. Moraes, M.A.P. de. Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 225p. (in 
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Portuguese). Order Number DE91639983. Source: OSTI: NTIS 
(US Sales Only): INIS 

The photonuclear cross sections of U-293 and Pu-239 have 
been studied by using monochromatic and discrete photons, in the 
energy interval from 5.49 to 9.72 MeV, produced by thermal neu- 
tron capture. The gamma fluxes incident on the samples were 
measured using a ( 3 x 3 )” Nal (TI) crystal. The photofission frag- 
ments were detected in Makrofol-Kg (SSNTD). A possible structure 
was observed in the U-233 cross sections, near 7.23 MeV. The 
relative fissionability of the nuclides was determined at each excita- 
tion energy and shown to be energy independent: ( 2.12 +- 0.25) 
for U-233 and ( 3.32 +- 0.41 ) for Pu-239. The angular distribution 
of photofission fragments of Pu-239 were measured at two mean 
excitation energies of 5.43 and 7.35 MeV. An anisotropic distribu- 
tion of ( 12.2 +- 3.6 ) % was observed at 5.43 MeV. The total 
neutron cross sections were measured by using a long counter de- 
tector. The photoneutron cross sections were calculated by using 
energy dependent neutron multiplicities values. +(E), obtained in 
the literature. The competition In/yf was also determined at each 
excitation energy, and shown to be energy independent: ( 0.54 +- 
0.05 ) for U-233 and ( 0.44 +- 0.05 ) for Pu-239, and were corre- 
lated to the parameters Z sup(2)/A, ( Ef-Bn’), A. According to the 
FUJIMOTO-YAMAGUCH! and CONSTANT NUCLEAR TEMPERA- 
TURE models, the nuclear temperatures were calculated. The total 
photoabsorption cross sections were also calculated as a sum of 
the photofission and photoneutron cross sections at each energy 
excitation. From these results the competition I/TA, called fission 
probability Pf, were obtained: ( 0.66 +- 0.02) for U-233 and ( 0.70 
+- 0.02 ) for Pu-239. (author). 


29100 (INIS-SU-242, pp. 53-55) Angular anisotropy of al- 
pha radiation emitted by oriented nuclei 741Am. Aleksandrov, 
B.M. (AN SSSR, Moscow (USSR). Inst. Yadernykh Issledovanilj): 
Gurevich, G.M.; Topalov, S.V.; Shishkin. D.L. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. 62p. (In Russian). In Experimenta! 
and theoretical physics: Collection. Order Number DE91003115. 
Source: OSTI; NTIS (US Sales Only); INIS 

Measurements of angular anisotropy of alpha-particle emission 
by *47Am nuclei, oriented by magnetic hyperfine interaction at low 
temperatures, are carried out. Anisotropy sign corresponds to pri- 
mary emission of alpha particles from nucleus poles. Hyperfine 
magnetic field on **'Am nucleus in ZrFe, (400+-55 T) is deter- 
mined. 8 refs.; 2 figs. 


29101 (INP—1509/PL) The polar emission in spontaneous 
fission of 2Cf. Budzanowski, A.; Karcez, W.; Siwek, A.; 
Skwirczynska, |.; Wolski, R. Institute of Nuclear Physics, Cracow 
(Poland). 1990. 15p. Order Number DE91641949. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The energy distribution of protons and a particles emitted along 
the fission axis during spontaneous fission of 2°*Cf were measured 
simultaneously with both fission fragment energies. In this experi- 
ment was determined that the polar protons give rise to the 
low-energy enhancement in the polar charge particle spectrum. 
The low-energy part of proton spectrum is hard to explain as pro- 
tons produced in fission process, however pertormed tests as well 
as correlation with fragments energy seem to exclude hypothesis 
of source of non-fission origin. 16 refs., 5 figs. (author). 


6530 Nuclear Theory 


Refer also to citation(s) 26580, 28870, 28920, 29050, 29051, 
29052, 29056, 29058, 29092 


29102 (CTA-IEAV-RP-020/87) Alpha particle cluster states 
in (fp)-shell nuclei. Merchant, A.C. Centro Tecnico Aeroespacial 
(CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de Estudos 
Avancados. Jul 1987. 33p. Order Number DE91641832. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Alpha particle cluster structure is known experimentally to persist 
throughout the mass range 16 < A < 20, and has been very suc- 
cessfully described in this region in terms of the Buck-Dover-Vary 
local potential cluster model. It is argued that an analogous cluster 
Structure should be present in nuclei at the beginning of the (fp) - 
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shell. and the available experimental data are examined to deter- 
mine likely alpha particle cluster state candidates in the mass 
range 40 < A < 44. Calculations of the cluster state spectra and 
mean square cluster-core separation distances (which may be 
readily used to evaluate E2 electromagnetic transition rates) for 
sup(40)Ca, sup(42)Ca, sup(42)Sc, sup(43)Sc. sup(43)Ti and 
sup(44)Ti using the above mentioned model are presented. and 
compared with experimental measurements where possible. The 
agreement between theory and experiment is generally good (al- 
though inferior to that obtained in the (sd)-shell) and points to the 
desirability of an extension and improvement of the measurements 
of the properties of the excited states in these nuclei. (author). 


29103 (DOE/ER/40251-6) Theoretical interpretation of 
high-energy nuclear collisions: Progress report, September 1, 
1990—June 30, 1991. Fai, G. Kent State Univ., OH (United States). 
Jul 1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO02-86ER40251. Order Number 
DE91016965. Source: OSTI: NTIS; INIS: GPO Dep. 

Nuclear collision data are interpreted theoretically. The nuclear 
equation of state is investigated with particular emphasis on 
momentum-dependent mean field effects. Subnucleonic degrees of 
freedom are invoked at high energies and densities, and a short 
length-scales. A nontopological soliton model for baryons is studied 
in which effective meson fields are generated from extended quark- 
antiquark pairs. The major objective of this nuclear theory project is 
a better understanding of the properties of strongly interacting mat- 
ter on the nuclear energy scale, as manifested in high-energy 
heavy-ion collisions. 


29104 (DOE/ER/40322-121) Theoretical studies in nuclear 
reactions and nuclear structure: Progress report, December 1, 
1990—November 30, 1991. Wallace. S.J. Maryland Univ., College 
Park, MD (United States). Dept. of Physics. May 1991. 59p. Spon- 
sored by USDOE. Washington. DC (United States). DOE Contract 
FG05-87ER40322. Order Number DE91015912. Source: OSTI; 
NTIS: INIS: GPO Dep. 

This report discusses topics in the following areas: Hadronic 
structure: hadrons in nuclei: hot hadronic matter; relativistic nuclear 
physics and NN interaction: leptonic emissions from high-Z heavy 
ion collisions: theoretical studies of heavy ion dynamics; nuclear 
pre-equilibrium reactions; classical chaotic dynamics and nuclear 
structure; and, theory of nuclear fission. 


29105 (DOE/ER/40425-253) Theoretical nuclear physics: 
Progress report, July 1, 1990-—June 30, 1991. French, J.B.; 
Koltun, D.S. Rochester Univ., NY (United States). Jun 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER40425. Order Number DE91016745. Source: 
OSTI; NTIS: INIS; GPO Dep. 

This report summarizes progress during the past year in the fol- 
lowing areas of research: Pion double charge exchange, including 
studies of the contribution of meson exchange currents and the 
roles of chiral symmetry and of vector mesons. The possibility of 
bound states of two hyperons and the H dibaryon. Many body the- 
ory, including studies of nuclear scattering in a quark cluster 
model, nuclear structure calculations, and a one-dimensional model 
with “charged” bosons. Statistical nuclear spectroscopy, including 
formalism and programs for state densities and partition functions, 
single-state occupancies and spin-cut off factors, measures for 
symmetry breaking, and the relationship between statistical and 
shell-model spectroscopy 


29106 (DOE/ER/40427-11-N91) Nuclear theory progress re- 
port. Washington Univ., Seattle, WA (United States). Dept. of 
Physics. [1991]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-88ER40427. Order Number 
DE91013908. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research performed at University of Wash- 
ington in nuclear theory. Some of the topics discussed are: nuclear 
astrophysics; symmetry; time reversal invariance; quark matter; su- 
perallowed beta decay; exclusive reactions; nuclear probes; soliton 
model; relativistic heavy ion collisions; supernova explosions; neu- 
trino processes in dense matter; field theories; weak interaction 
physics; and nuclear structure. 





29107 (DOE/ER/40561-12) Institute for Nuclear Theory an- 
nual report No. 1, March 1, 1990 —February 28, 1991. Henley. 
E.M.; Haxton. W. Washington Univ.. Seattle. WA (United States). 
Dept. of Physics. [1991]. 78p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-90ER40561. Order Num- 
ber DE91014911. Source: OSTI: NTIS: INIS: GPO Dep. 

' This report discusses research on the following topics: quarks in 
nuclei; nuclear astrophysics: hard QCD probes of dense nuclear 
and hadronic matter: and electromagnetic interactions and few nu- 
cleon systems. (LSP) 


29108 (GSI-91-12(prepr.)) Toponium creation in ultrarela- 
tivistic heavy-ion collisions. Schneider, S. (Frankfurt Univ. 
(Germany, F.R.). Inst. fuer Theoretische Physik): Sorge, H.; 
Greiner, W.; Soff, G. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Feb 1991. 14p. Order Number 
DE91514889. Source: OSTI; NTIS (US Sales Only): INIS. 

The formation of top quark bound states in ultrarelativistic heavy- 
ion collisionsis investigated. We considered U-U and Pb-Pb 
collisions at energies of 3.5 TeV/u and 8 TeV/u. Relevant quantities 
of the toponium are calculated within a nonrelativistic potential 
model. The nuclei are treated as clusters of noninteracting nucle- 
ons. For the production cross section of the 1'So toponium state 
we obtained ¢ ~ 150 nb (c ~ 700 nb) at possible LHC (SSC) en- 
ergies. Additionally we evaluated the formation cross section for 
free tanti t pairs. (orig.). 


29109 (IC—91/11) Staggering of the nuclear charge radii in 
@ superfluid model with good particle number. Horoi, M. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jan 1991. 
35p. Order Number DE91641833. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A simple superfiuid model with an effective four body interaction 
of monopole pairing type is used to explain the staggering of the 
charge radii in the isotope chains. The contributions of deformation 
and of the number projection are analysed for the Sn isotopes. 
Good results are obtained for the staggering parameters and neu- 
tron pairing energies. (author). 37 refs, 11 figs, 2 tabs. 


29110 (IFT-P—12/90) A semiclassical description of the gi- 
ant dipole resonance excitation in sup(208)Pb. Eiras, A. 
(Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.)); Galetti, D. Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil). 1990. 8p. Order Number DE91641834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A semiclassical approach is used to study the Coulomb excita- 
tion of the giant dipole resonance in sup(208)Pb. We assume that 
the target excitation can be described by a simple molecular 
Goldhaber-Teller model, it is also shown that in this simple ap- 
proach the main features concerning the angular distribution are 
obtained in the intermediate angular range. (author). 


29111 (IFT-P-31/90) Elastic p-bar p scattering at 1.8 TeV 
and the geometric formalism. Menon, M.J. (Universidade Estad- 
ual de Campinas, SP (Brazil). Inst. de Fisica); Pimentel, B.M. 
Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1990. 13p. 
Order Number DE91641851. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The geometrical formalism a la Chou-Yang is used to predict the 
elastic sup(-)pp differential cross section at ,/3 = 1.8TeV. The re- 
sults show the existence of two structures: a shoulder at -t ~ 4.0 
(GeV/c) sup(2) and a shoulder or a dip, depending on the p value, 
at -t ~ 0.8 (GeV/c) sup(2). (author). 


29112 (IFT-P-34/90) Theoretical trends in interferometry of 
ultrarelativistic nuclear collisions. Padula, S.S. Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1990. 20p. Order 
Number DE91641852. Source: OSTI; NTIS (US Sales Only); INIS. 

A review is made of the main concepts of interferometry, since 
its discovery in the mid 50’s as the HBT effect, until recently, 
where some new approaches to the field were suggested. A few 
modifications on the correlation function in the case of high energy 
collisions are discussed and illustrated. (author). 


29113 (IFT-P-39/90) Phenomenological approach to elastic 
pp and p-bar p scattering from ,/s= 10 to 10 sup(4) GeV. 
Menon, M.J. (Universidade Estadual de Campinas, SP (Brazil). 
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Inst. de Fisica): Pimentel. B.M. Instituto de Fisica Teorica (IFT) 
Sao Paulo. SP (Brazil). 1990. 19p. Order Number DE91641853 
Source: OSTI: NTIS (US Sales Only): INIS 

Free parameters in the Geometrical Formalism a la Chou0Yang 
are fitted as a function of the center of mass energy with ISR and 
S sub( sub(-)pp)S experimental data for pp and sup\-)pp elastic 
scattering. With this, predictions are made at the Tevatron energies 
and results are compared with available experimental data. The 
model describes very well all experimental data for both reactions 
from \/3 = 10 GeV to 1.8 TeV and allows to infer the existence of 
two diffraction structures in the differential cross section at Tevatron 
energies, up to ,/3 = 10 TeV. (author) 


29114 (IFUSP-P-863) Two-neutron removal cross sections 
of sup(11)Li-projectiles. Bertulani. C.A. (KFA. Juelich (Germany, 
F.R.). Isntitut fuer Kernphysik): Baur, G. Sao Paulo Univ.. SP 
(Brazil). Inst. de Fisica. Aug 1990. 18p. Order Number 
DE91641854. Source: OSTI: NTIS (US Sales Only): INIS. 

We investigate the interplay of the nuclear and Coulomb interac- 
tion in the fragmentation of relativistic sup(11)Li-projectiles incident 
on several targets. The sup(11)Li nucleus is assumed to have a 
cluster-like structure, with a (bound) di-neutron system coupled to 
a sup(9)Li-core in a s-state. It is shown that, while the Coulomb 
contribution can be fairly well described in such model, the ob- 
tained nuclear cross sections show markedly differences with the 
experimental data. But, since the separation of the Coulomb and 
the nuclear contribution is theoretical in principle, this comparison 
points out ambiguities in the analysis of the experimental data. (au- 
thor). 


29115 (IFUSP-P-—868) Hybrid RPA-cluster model for the 
dipole strength function of sup(11)Li. Teruya, N. (Paraiba Univ., 
Joao Pessoa, PB (Brazil). Dept. de Engenharia Quimica); Bertu- 
lani, C.A.; Krewald, S. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
Sep 1990. 11p. Order Number DE91641835. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A hybrid RPA-cluster model is developed and applied to the cal- 
culation of the dipole response of sup(11)L1. A strong collective 
state at 1.81 MeV is found. Its width is predicted to be 4.0 MeV. 
The electromagnetic excitation cross section was found to be 700 
mb for sup(11)L1 + sup(208)Pb (E = 800 MeV/n), close to the ex- 
perimental result. (author). 


29116 (IFUSP-P-—877) Energy and mass-number depen- 
dence of the dissociation temperature in hydrodynamical 
models. Hama, Y.; Navarra, F.S. Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica. Oct 1990. 19p. Order Number DE91641855. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Transverse-momentum distributions of 7 and K have been anal- 
ysed to obtain the ,/s dependence of the collective transverse and 
the dissociation temperature in pp- and p-barp induced multiparticie 
production reactions. A good fit of both the pion and kaon data has 
been obtained in terms of a previously proposed simple 
parametrization of the collective transverse rapidity distribution. The 
main outcomes are the logarithmically increasing average trans- 
verse rapidity squared and a slowly decreasing dissociation 
temperature T sub(d) as the incident energy ,/s increases. This 
last behaviour is in excellent agreement with early Landau’s esti- 
mate. An extension of the same estimate to nucleus-nucleus 
collisions gives the correct low temperature component which has 
been observed in heavy-ion experiments. (author). 


29117 (IFUSP-P-878) Microscopic calculation of the 
molecular-nuclear D+D -> sup(3)He+n and D+D -> sup(3)H+p 
reactions at close to zero energies. Frederico, T. (Washington 
Univ., Seattle, WA (USA). Dept. of Physics); Groote, J.J. de; 
Hornos, J.E.; Hussein, M.S. Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica. Nov 1990. 16p. Order Number DE91641856. Source: OST]; 
NTIS (US Sales Only); INIS. 

Microscopic calculations of the astrophysically interesting reac- 
tions D+D->sup(3)He+n and D+D->sup(3)H+p are pertormed 
using nuclear reaction theory and Born-Oppenheimer type molecu- 
lar calculation of the D+D initial stage. The sensitivity of the fusion 
rate to the behaviour of the D+D wave function at close to zero 
separation is assessed. Relevance of the results to the cold fusion 
problem is discussed. (author). 
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29118 (IFUSP-P-881; The role fo the Pygmy resonance in 
the synthesis of heavy elements with radioactive beams. Hus- 
sein. M.S. Sao Paulo Univ.. SP (Brazil). Inst. de Fisica. Dec 1990 
11p. Order Number DE91641857. Source: OSTI: NTIS (US Sales 
Only): INIS 

It is suggested that the inclusion of the virtual excitation of the 
soft giant dipole (pygmy) resonance in the calculation of the cross- 
section for very neutron-rich radioactive beam-induced fusion 
reactions may enhance the formation probability of the heavy com- 
pound nucleus produced at low excitation energy. (author). 


29119 (IFUSP-P-882) Unitary pole approximation for the 
Coulomb-plus-Yamaguchi potential and application to a three- 
body bound state calculation. Ueta. K. (Sao Paulo Univ.. SP 
(Brazil). Inst. de Fisica): Bund. G.W. Sao Paulo Univ.. SP (Brazil). 
Inst. de Fisica. Dec 1990. 13p. Order Number DE91641836. 
Source: OSTI: NTIS (US Sales Only): INIS 

The Unitary Pole Approximation (UPA) is used to construct a 
separable representation for a potential U which consists of a 
Coulomb repulsion plus an attractive potential of the Yamaguchi 
type. The exact bound-state wave function is employed. Um is 
chosen as the potential which binds the proton in the 1d sub(5/2) 
single-particle orbit in sup(17)F. Using the separable representation 
derived for U, and assuming a separable Yamaguchi potential to 
describe the 1d sub(5/2) neutron in sup(17)O. the energies and 
wave functions of the ground state (1 sup(+)) and the lowest o 
sup(+) state of sup(18)F are calculated in the core-plus-nucleons 
model solving the Faddeev equations. (author). 


29120 (INDC(CCP)-329/L, pp. 5-18) The effect of the 7%uU 
neutron strength function uncertainty on resonance structure 
calculations in unresolved regions. Koshcheev, V.N.; Manturov, 
G.N.; Sinitsa, V.V. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Mar 1991. Trans- 
lated by A. Lorenz for the IAEA. Original report in Russian was 
distributed as INDC(CCP)-306/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 3, 1989). 
70p. Order Number DE91637357. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G. 

The eftects of the neutron strength function uncertainties on the 
calculated values of -the self-shielding factors and energy 
dependence of the total and capture 2°8U cross-sections in the un- 
resolved resonance region are investigated. (author). 26 refs, 5 
figs. 


29121 (INDC(CCP)-329/L, pp. 19-30) Simultaneous evalua- 
tion of the level excitation tunction and of the gamma ray 
spectrum for inelastic scattering of neutrons on °°Nb. 
Pronyaev, V.G.; Belanova, T.S.; Yelokhin, A.|.; Ignatyuk, A.B. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Mar 1991. Translated by A. Lorenz for 
the IAEA. Original report in Russian was distributed as 
INDC(CCP)-306/G. In Translation of selected papers published in 
Yadernye Konstanty (Nuclear Constants 3, 1989). 70p. Order 
Number DE91637357. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G. 

The level excitation function and the secondary gamma ray 
spectra from neutron inelastic scattering on Nb have been evalu- 
ated for the BROND neutron cross-section library. (author). 42 refs, 
6 figs. 


29122 (INDC(CCP)-329/L, pp. 31-43) Isotopic dependence 
of the radiative capture cross-section for medium and heavy 
mass nuclei at neutron energies ranging trom 0.5 to 2.0 MeV. 
Trofimov, Yu.N. International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee. Mar 1991. Translated 
by A. Lorenz for the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-306/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 3, 1989). 
70p. Order Number DE91637357. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G. 
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A simple formula to estimate the radiative capture cross-section 
as a function of the relative neutron excess has been derived. The 
calculated results are compared with existing measured and evalu- 
ated cross-section values. Neutron capture cross-sections for 
important fission product isotopes were evaluated at energies be- 
tween 0.5 and 2.0 MeV. (author). 16 refs, 4 figs 


29123 (INIS-BR-2651) Elastic scattering of deuteron in 
three-body system with Coulomb interaction. Martins. M.H.P. 
Universidade Federal. Rio de Janeiro. RJ (Brazil). Inst. de Fisica. 
Nov 1985 76p. (In Portuguese). Order Number DE91639957. 
Source: OST!: NTIS (US Sales Only); INIS 

The three-body formalism with coulomb interaction proposed by 
Alt. Sandhas and Ziegelmann is used in the calculation of the elas- 
tic deuteron-nucleus differential cross section, when the total 
energy of the three-body system is below the deuteron break-up 
threshold. In this work the cross sections are calculated for targets 
with atomic numbers Z sub(A) = 1. Z sub(A) = 2 and Z sub(A) = 4. 
A discussion of the numerical calculation method is done showing 
its difficulty for increasing Z sub(A). Comparisons are done 
between these cross sections. obtained from the three-body for- 
malism with coulomb interaction, and the cross sections. obtained 
by summing to the pure nuclear transition amplitude (calculated 
from the three-body formalism without coulomb interaction) the 
coulomb transition amplitude. (author). 


29124 (INP—1488/PH) Quark matter with pion condensate 
in an effective chiral model. Kutschera, M.: Broniowski, W.: Kot- 
lorz, A. Institute of Nuclear Physics, Cracow (Poland). Mar 1990. 
44p. Order Number DE91641844. Source: OSTI; NTIS (US Sales 
Only); INIS 

We study the chirally broken phase of quark matter with static 
pion condensates. We use the framework of the sigma model with 
quark and meson degrees of freedom and mean-field approxima- 
tion. For commonly used parameters, the pion-condensed phase is 
the ground state of the system already at densities of the order of 
nuclear saturation density. We find that for the pion-condensed 
phase the chiral symmetry restoration takes place at much higher 
densities than the normal phase. In the case of the neutral pion 
condensate the up and down quark Fermi seas are oppositely 
polarized along the direction of the pion field wave vector. We cal- 
culate the net spin density of the up and down Fermi seas and we 
estimate the magnetization of the system. We obtain the equation 
of state and study the phase transition from nucleon matter to 
pion-condensed quark matter. 22 refs., 10 figs., 1 tab. (author). 


29125 (INP—1489/PH) A Thomas-Fermi model of localiza- 
tion of proton impurities in neutron matter. Kutschera, M. 
(Institute of Nuclear Physics, Cracow (Poland)); Wojcik, W. Institute 
of Nuclear Physics, Cracow (Poland). Mar 1990. 33p. Order Num- 
ber DE91641845. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that the proton impurity in a neutron matter can create 
an inhomogeneity in density which acts as a potential well localiz- 
ing the proton’s wave function. At low densities this inhomogeneity 
is a neutron bulge, whereas at high densities a neutron deficiency 
(bubble) occurs. We calculate variationally the proton’s energy us- 
ing a Gaussian wave function. The neutron background is treated 
in a Thomas-Fermi approximation. The Skyrme interactions are 
used. We find that the localized proton has lower energy than the 
plane wave proton for densities below the lower critical density n, 
~ 0.3no, and above the upper critical density ny ~ 2.2no, where no 
0.17 fm—%. We discuss some implications of the proton localization 
for magnetic properties of neutron matter containing a small admix- 
ture of protons. 23 refs., 10 figs. (author). 


29126 (INP—1492/PL) Phase-space constraints on inclusive 
energy spectra of heavy ion fragmentation at intermediate en- 
ergies. Szczurek, A.; Budzanowski, A. Institute of Nuclear Physics, 
Cracow (Poland). 1990. 21p. Order Number DE91641867. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is shown that the final state density, so-called phase-space 
factor, strongly influences the observed energy spectra, leading to 
a considerable reduction of the width of the fragmentation bump at 
intermediate (10-100 MeV/A) energies. This reduction, while practi- 
cally independent of the target, depends on both the projectile and 
the observed fragment. When the phase-space factor is taken into 





account the energy where the cross section takes a maximum is 
shitted towards low energy. The lower the incident energy, the 
more shifted the maximum of the cross section. The effects dis- 
cussed are consistent with those found experimentally. The 
excitation energy of the particles accompanying the observed spec- 
tator particles causes an additional reduction of the high-energy 
side of the fragmentation bump. Bump of multifragmentation is 
shifted towards lower energies. 18 refs., 4 figs. (author). 


29127 (INP—1493/PL) Direct and damped fragmentation 
within the framework of spectator-participant model. Szczurek, 
A.; Siwek, A.; Budzanowski, A. Institute of Nuclear Physics, Cra- 
cow (Poland). 1990. 23p. Order Number DE91641868. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A model of quasi-free reaction for heavy ion collisions has been 
extended to include particles coming from the interaction of the so- 
called participant, part of the projectile, with the target. The model 
takes into account the momentum distribution of clusters in the 
projectile nucleus, the off-shell cross section for a virtual two-body 
reaction and the phase-space factor. The last two factors are usu- 
ally forgotten in the analysis of heavy ion fragmentation. The model 
has been applied to describe inclusive spectra of 1C-ion 
fragmentation, measured at the energy of 85 MeV/A by the CERN- 
Copenhagen-Grenoble-Lund collaboration. With two parameters, 
which have to be adjusted to experimental data, it describes a low- 
energy side of the fragmentation bump at very forward directions, a 
separate bump observed at less forward directions and predicts a 
right slope of experimental angular distributions. Application of the 
model under consideration to the experimental data leads to the 
conclusion that the residual system accompanying the spectator is 
excited. 14 rets., 4 figs. (author). 


29128 (INP—1500/PH) Nuclear collective motion within the 
O(N-1) invariant dynamics. Cerkaski, M. (institute of Nuclear 
Physics, Cracow (Poland)); Mikhailov, |I.N. Institute of Nuclear 
Physics, Cracow (Poland). Aug 1990. 42p. Order Number 
DE91641837. Source: OSTI; NTIS (US Sales Only); INIS. 
Assuming the O(N-1) symmetry for the interaction term in the 
N-body Hamiltonian we find a closed subsystem of equations de- 
scribing the collective motion in a classical way. Within the model, 
the nucleons move along trajectories determined by a one-body 
time-dependent harmonic potential depending on the collective 
variables. The relation of the equations for the collective motion to 
the system of equations found elsewhere for the second order mo- 
ments of the Wigner distribution function is discussed. The problem 
of finding stationary solutions to the collective equations of motion 
leads to the cranking model with the selfconsistency relations de- 
pending on the O(N-1) scalar part of the potential. 52 refs. (author). 


29129 (INP—1501/PH) Spin ordering in dense matter and 
magnetic fields of neutron stars. Kutschera, M. (institute of Nu- 
clear Physics, Cracow (Poland)); Wojcik, W. Institute of Nuclear 
Physics, Cracow (Poland). Aug 1990. 39p. Order Number 
DE91641846. Source: OSTI; NTIS (US Sales Only); INIS. 

The spin properties of the ground-state dense baryon matter are 
discussed in the nucleon as well as in the quark phase. Predictions 
for magnetic properties of neutron stars possessing a ferromagnetic 
core are given. Astrophysical measurements of the magnetic fields 
of neutron stars are reviewed. An attempt is made to reproduce the 
data with the ferromagnetic core model. 29 refs., 8 figs. (author). 


29130 (INP-1521/PL) Two-cluster spectroscopic ampli- 
tudes for 1p-shell nuclei. Kisiel, J. (Uniwersytet Slaski, Katowice 
(Poland). Inst. Fizyki); Kwasniewicz, E. Institute of Nuclear Physics, 
Cracow (Poland). 1990. 34p. Order Number DE91641838. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Theory of the spectroscopic amplitudes for separation of two 
clusters with the mass numbers < 4 from ip-shell nuclei is pre- 
sented. This theory is applied for calculating of the spectroscopic 
amplitudes for the decomposition of 1p-shell nuclei into the core 
nucleus, an a-particle and a nucleon. 19 refs., 3 figs., 2 tabs. (au- 
thor). 


29131 (INP—1528/PL) Lifetime of nuclear transients. 
Okolowicz, J.; Srokowski, T. Institute of Nuclear Physics, Cracow 
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(Poland). 1991. 14p. Order Number DE91641869. Source: OSTI:; 
NTIS (US Sales Only): INIS. 

Nuclear scattering is classically analysed using realistic conser- 
vative interactions. Due to chaoticity of motion, the projectile can 
Stay in the vicinity of the target for a long time. Such phenomena 
are called transients. We investigate properties of transients: frac- 
tal dimensions, Lyapunov exponents and mean lifetimes. We 
conclude that the lifetime of transients is similar to that of single- 
particle resonances. 16 refs., 4 figs. (author). 


29132 (INS—866) High-resolution spectroscopy of deeply- 
bound pionic atoms in heavy nuclei by pion-transter reactions 
of inverse kinematics using the GSI cooler ring ESR. Ya- 
mazaki, Toshimitsu. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Feb 1991. 10p. Order Number DE91522438. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Many studies published in the past are reviewed first in relation 
to high-resolution spectroscopy of deeply-bound pionic atoms in 
heavy nuclei. The report then describes a procedure for applying 
the method of inverse kinematics to the case of (d,2He) reactions. 
The (d,5He) reaction in inverse kinematics is feasible from practical 
viewpoints. Thus a discussion is made of the inverse kinematics in 
which a heavy-ion beam (2°8Pb for instance) with a projectile ki- 
netic energy hits a deuteron target and ejected recoil *He nuclei 
are measured in the forward direction. The recoil momentum is cal- 
culated as a function of the Q value. Analysis shows that the recoil 
spectroscopy with inverse kinematics can be applied to the case of 
(d,?He) reaction, which will yield a very high mass resolution. The 
experimental setup for use in the first stage is then outlined, and a 
simple detector configuration free of magnetic field is discussed. 
These investigations demonstrate that the (d.°He) reaction in 
inverse kinematics provides a promising tool for obtaining high- 
resolution spectra of deeply-bound pionic atoms. (N.K.). 


29133 (JINR—6-39-89, pp. 13-20) On the possibility of the 
determination of the constituent masses of composite parti- 
cles by measuring four-momentum transfer. Fadeev, N.G. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy). 
Joint Inst. for Nuclear Research, Dubna (USSR). 1989. In JINR 
rapid communications: Collection. 46p. Order Number 
DE91003114. Source: OSTI: NTIS (US Sales Only); INIS. 

The method of determining the constituent masses of composite 
particles by measuring four-momentum transfer is given in this pa- 
per. The idea of the new approach proceeds from the quark-parton 
presentation of deep-inelastic interactions and differs from the 
traditional methods connected with the phenomena of particle pas- 
sage through the matter. The method was substantiated and tested 
using experimental data on the reaction of deuteron breakdown in 
a hydrogen chamber. The possibility of practical application of the 
new approach to other inelastic particle interactions is discussed. 3 
rets.; 4 figs. 


29134 (JINR—6-39-89, pp. 43-46) Emission of fragments in 
the decay of the excited nuclei produced in the reactions 
181Tas52Cr and 22Th+'2C. Muzychka, Yu.A. (Joint inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions); 
Pustyl'nik, B.|. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (in Russian). In JINR rapid communications: Collection. 
46p. Order Number DES91003114. Source: OSTI; NTIS (US Sales 
Only); INIS. 

On the basis of the nucleon evaporation model the cross sec- 
tions have been calculated for the formation of fragments with 
Z=3-20 in the decay of the excited nuclei produced in the reactions 
1817a452Cr and 252Th+'2C. It is found that there is a qualitative dif- 
ference in fitting to the experimental results for these two reactions. 
This difference can be explained if it assumed that in the *Cr- 
induced reaction the deformation of residual nuclei increases, or 
only 10-20% of the equilibrium fragment yield is due to compound 
nucleus decay, the rest being formed as a result of the deep in- 
elastic interaction of the nuclei. 7 refs.; 1 fig. 


29135 (JINR—6-39-89, pp. 21-29) A new method of the cab 
culation of the two-neutrino double beta decay amplitudes. 
Simkovic, F. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. In JINR rapid communications: Collection. 
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46p. Order Number DE91003114. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new method is proposed of the calculation of the two-neutrino 
double-beta decay amplitude, which does not use the spectrum of 
intermediate nuclear states. The method is based on evaluation of 
a series of commutators of the nuclear Hamiltonian and weak nu- 
clear hadron current. As a result, two-neutrino double-beta decay 
amplitude with a nuclear matrix element of a simple form of the 
two-nucleon operator has been obtained. 12 refs. 


29136 (KEK-90-15, pp. 8-20, 22) Siberian Snakes and high 
energy spin physics. Krisch, A.D. (Michigan Univ., Ann Arbor, Ml 
(USA). Randall Lab. of Physics). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: 
RCNP cyclotron cascade workshop on polarized ion sources and 
gas jets for nuclear physics at an intermediate energy, Tsukuba-Shi 
(Japan), 12-17 Feb 1990). In Proceedings of the international work- 
shop on polarized ion sources and polarized gas jets. 393p. Order 
Number DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

The author's group has a special interest in studying spin forces 
in violent high-P@(normal) elastic collisions with the beam and/or 
the target spin-polarized. Since P*(normal) is cannonically conju- 
gate to the impact parameter b, large P*(normal) allows one to 
study the short range behavior of the interactions. Their particular 
interest is studying how spin influences this large P@(normal) be- 
havior. Some of the experimental results are reviewed as well as 
the concept of the Siberian Snake. (J.P.N.). 


29137 (KEK-90-15, pp. 21, 23-34) Spin as a probe in parti- 
cle physics: why and how. Masaike, Akira (Kyoto Univ. (Japan). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Nov 1990. (CONF-900289-: RCNP cyclotron cas- 
cade workshop on polarized ion sources and gas jets for nuclear 
physics at an intermediate energy, Tsukuba-Shi (Japan), 12-17 Feb 
1990). In Proceedings of the international workshop on polarized 
ion sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report some of the recent topics on the spin physics of el- 
ementary particles are shown. Search for the origin of the proton’s 
spin, symmetry test using the spin as a probe and a new result on 
the dibaryon are included. (author). 


29138 (KEK-90-15, pp. 81-92) Investigation of polarized 
beams and targets at Fudan University. Ye Hui (Fudan Univ., 
Shanghai, SH (China). Dept. of Nuclear Science). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF- 
900289-: RCNP cyclotron cascade workshop on polarized ion 
sources and gas jets for nuclear physics at an intermediate energy, 
Tsukuba-Shi (Japan), 12-17 Feb 1990). In Proceedings of the inter- 
national workshop on polarized ion sources and polarized gas jets. 
393p. Order Number DE91780384. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Beam-tilted foil interaction for producing polarized beam is intro- 
duced, and a preliminary research on polarized sodium vapour via 
optical pumping is described. (author). 


29139 (KEK-90-15, pp. 249-258) T violation in neutron- 
nucleus interaction. Masuda, Y. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289-: 
RCNP cyclotron cascade workshop on polarized ion sources and 
gas jets for nuclear physics at an intermediate energy, Tsukuba-Shi 
(Japan), 12-17 Feb 1990). In Proceedings of the international work- 
shop on polarized ion sources and polarized gas jets. 393p. Order 
Number DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

A possibility of the large enhancement of the T-violation effect in 
the neutron-nucleus interactions is discussed. A measurement of a 
triple correlation between the neutron spin, the neutron momentum 
and the nuclear spin is proposed for the T-violation test. Produc- 
tions of polarized neutron and polarized lanthanum target are 
presented for the T-violation experiment. Also, feasibility of polar- 
ized SHe nuclei as a polarized neutron detector is discussed. 
(author). 


29140 


(KEK-90-15, pp. 259-268) Spin polarized particles in 
solids. Matsuki, S. (Osaka Univ., Ibaraki (Japan). Research Center 
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for Nuclear Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1990. (CONF-900289—: RCNP cy- 
clotron cascade workshop on polarized ion sources and gas jets for 
nuclear physics at an intermediate energy, Tsukuba-Shi (Japan), 
12-17 Feb 1990). In Proceedings of the international workshop on 
polarized ion sources and polarized gas jets. 393p. Order Number 
DE91780384. Source: OSTI; NTIS (US Sales Only); INIS. 

Significant nuclear polarization of unstable particles has been re- 
cently obtained with optical pumping in solids. The experimental 
results on the nuclear polarization of unstable Tm isotopes are 
firstly presented and discussed. An extension of the method 
presently being investigated for getting nuclear orientation of other 
kind of atoms is then briefly discussed. (author). 


29141 (LBL-30929) Studies of multifragment decay in re- 
verse kinematics. Moretto, L.G.; Roussel-Chomaz, P.; Colonna, 
M.; Colonna, N.; Wozniak, G.J. Lawrence Berkeley Lab., CA 
(United States). Jun 1991. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9106107—1: International conference on new nuclear 
physics with advanced techniques, lerapetra (Greece), 23-29 Jun 
1991). Order Number DE91016423. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Multifragment events are shown to be associated with specific 
sources characterized by their mass and excitation energy through 
the incomplete fusion model. Excitation functions for the different 
multifragment decay channels are found to be almost independent 
of the system and the incident energy. Preliminary comparisons of 
the data with dynamical calculations followed by statistical decay 
calculations are discussed. 15 refs., 7 figs. 


29142 (LBL—30931) Experimental and theoretical character- 
ization of multifragment events. Moretto, L.G.; Roussel-Chomaz, 
P.; Colonna, M.; Colonna, N.; Wozniak, G.J. Lawrence Berkeley 
Lab., CA (United States). Jun 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9105144-3: 7. Adriatic international conference on nuclear 
physics, Brioni (Yugoslavia), 27 May - 1 jun 1991). Order Number 
DE91016247. Source: OSTI; NTIS; INIS; GPO Dep. 

Multifragment events are shown to be associated with specific 
sources characterized by their mass and excitation energy through 
the incomplete fusion model. Excitation functions for the different 
multifragment decay channels are found to be almost independent 
of the system and the incident energy. Preliminary comparisons of 
the data with dynamical calculations followed by statistical decay 
calculations are discussed. 18 refs., 7 figs., 1 tab. 


29143 (LYCEN-90-50) Transverse polarization in deep in- 
elastic collisions. Artru, X. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire. 1990. 8p. (CONF-9011229-: 
Polarized Collider Workshop, Pennsylvania State Univer, U (United 
States), 15-17 Nov 1990). Order Number DE91513563. Source: 
OSTI; NTIS (US Sales Only). 

An introduction to transverse polarization phenomena in deep in- 
elastic processes is given. A transversely polarized state of a 
massive or massless particle is defined as a coherent superposi- 
tion of different helicity states; for a quark, it corresponds to 
transverse spin; for a gluon, to linear polarization. A simple toy 
mode! shows that quarks could have a sizeable transverse polar- 
ization in a transversely polarized baryon. A transverse polarization 
asymmetry corresponds to the exchange of a parton-antiparton pair 
of nonzero total helicity in the t-channel of the unitarity diagram. 
Conservation of t-channel helicity is used to select experiments 
which are sensitive to transverse polarization to leading order. in as 
and 1/Q. The transversely polarized quark and gluon densities 
have independent evolutions with Q?. 


29144 (LYCEN-90-51) Some comments about the binding 
interpretation of the EMC effect. Chanfray, G. Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire. 1990. 5p. 
(CONF-9010183—: European workshop on hadronic physics with 
electrons beyond 10 GeV, Dourdan (France), 8-12 Oct 1990). Or- 
der Number DE91513564. Source: OSTI; NTIS (US Sales Only). 
The effect of binding on the nuclear structure function Fo,, de- 
duced from effective Hartree-Fock theory is much smaller than the 
result obtained from a microscopic approach including correlations. 





We show that the contradiction between these two types of con- 
ventional nuclear approaches is to a large extent. only apparent 
since they do not refer to the same degrees of freedom 


29145 (NIFS-PROC—4, pp. 1-13) Correlation effects for two- 
electron systems. lvanov, P.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Safronova, U.|. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Sep 1990. (CONF-9005341-—: Workshop on 
‘plasma spectroscopy and atomic processes’. Nagoya (Japan), 14- 
15 May 1990). In Plasma spectroscopy and atomic processes: 
Proceedings of the workshop at Data and Planning Center in NIFS. 
180p. Order Number DE91767928. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Correlation phenomena are of fundamental importance in consid- 
ering autoionising states in two-electron ions, where the collective 
movement of atomic electrons dominates over self-consistency ef- 
fects. Explicit evaluation of correlation diagams in the theory of 
adiabatic S-matrix describes doubly excited states as atomic states 
proper, though in some cases it is necessary to take into account 
their resonance nature. One of the most popular ways of theoreti- 
cal extracting autoionization resonances from continuum is the 
configuration-interaction theory. The present report first describes 
some general formulae, and then compares the configuration- 
interaction and perturbation theory energies. The first order 
perturbation theory for decay amplitude is also discussed. As an 
approximate solution of the configuration-interaction, an equation 
diagonalisation method has appeared in the early 70's, and has 
been successively used to reveal resonance features in atomic re- 
actions. It is natural to undertaken the task of relating the results of 
the diagonalisation approach to those of the 1/Z perturbation the- 
ory. (N.K.). 
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Refer also to citation(s) 26822, 26823, 26826, 27706, 29528, 
29530, 29531 


29146 


(ANL/CP-73216) Neutron scattering: Technological 
achievements and illustrative results. Chiba, S. (Japan Atomic 
Energy Research Inst., Tokyo (Japan)); Takahashi, A.; Klein, H.; 
Smith, A. Argonne National Lab., IL (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910503-28: International con- 
ference on nuclear data for science and technology, Juelich 


(Germany), 13-17 May 1991). Order Number DE91015255. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Contemporary neutron scattering endeavors (energies < = 25 
MeV), using monoenergetic sources and the time-of-flight tech- 
nique, are reviewed. Facilities and techniques are described, with 
attention to the optimization of measurement systems. Discrete 
scattering results are illustrated in fundamental and applied con- 
texts. Techniques for and results from continuum neutron emission 
studies are discussed, with the implications on physical models 
and on neutron applications in energy systems. 45 refs., 14 figs. 


29147 (CTH-RF—-75) Numerical solutions of the one-speed 
neutron transport equation in two-medium slabs and spheres. 
Garis, Ninos. Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. 
of Reactor Physics. 1991. 54p. Order Number DE91641049. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The monoenergetic neutron transport equation with isotropic 
scattering has been applied to two-medium spherical and plane 
critical systems. The plane system has been considered both with 
vacuum boundary conditions and with repeated multiplying and 
non-multiplying material. The mean-free-path is assumed to be the 
same even though the multiplication factors are different in both 
media. The two coupled integral equations that are obtained are 
numerically solved using the spatial Legendre polynomial method 
(Carivik’s method). Benchmark values of the fundamental and 
higher eigenvalues are given for various dimensions of the bodies. 
The total flux is calculated from the eigenvector and the first 4 or 5 
flux modes are plotted for some typical cases. The time-eigenvalue 
spectrum in subcritical two-medium systems has also been studied 
for vacuum boundary conditions. Using the close relation between 
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the eigenvalues arising from the time-dependent and stationary 
transport equation the results for the stationary. critical case have 
been transformed to those for the time-dependent one. Further. the 
decay constants have been calculated by an iterative process 
when some parameter are fixed. In addition. simple approximation 
formulae for very high-order eigenvalues have been derived for 
both homogeneous and two-medium systems. The formulae were 
tested against available and new numerical results. (au). 


29148 (CTH-RF-77) McSUB V2.0, an upgraded version of 
the Monte Carlo library McSUB with inclusion of weight fac- 
tors. Hoek, M. Chalmers Univ. of Tech.. Goeteborg (Sweden). 
Dept. of Reactor Physics. Feb 1991. 44p. Order Number 
DE91641050. Source: OSTI: NTIS (US Sales Only): INIS. 

The Monte Carlo library McSUB, which was described in an ear- 
lier report, has been upgraded to McSUB V2.0. McSUB V2.0 can 
be used to simulate the neutron transport in a medium which is a 
mixture of hydrogen and carbon or a mixture of deuterium and car- 
bon. The implemented neutron energy interval is 0.1 - 20 MeV and 
the library can be used to simulate elastic and inelastic scattering 
The inelastic scattering with carbon takes into account the four 
lowest excited states of the carbon nucleus. McSUB V2.0 is 
downward compatible with McSUB expect for the layout of the pa- 
rameter file which now contains more variables. The major upgrade 
has been the inclusion of routines using weight factors which has 
speeded up the old version considerably. McSUB V2.0 also makes 
a biasing technique possible. It is now possible to e.g. let a neu- 
tron scatter with a selected nucleus followed by a biased scattering 
direction. (au). 


29149 (INIS-BR-2611, pp. 17-20) Study of reactions (a,n) 
and (p,n) with NE213 detectors. Silva, A.G. da; Suita, J.C.; Silva, 
A.A. da; Auler, L.T. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Fisica. 1985. 45p. (In Portuguese). In 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1985. Order Number DE91639722. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS/alpha 
reactions; NEUTRON DETECTORS/proton reactions; LABORA- 
TORY EQUIPMENT; NEUTRONS 


29150 (INIS-BR-2611, pp. 21-22) Excitation function and 
isomeric ratio of sup(89)Y¥(sup(3)He,3n)sup(89)Nb. Vinagre 
Filho, U.M.; Costa, V.L. da; Auler, L.T.; Silva, A.G. da. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica. 1985. 45p. (In Portuguese). In Annua/ Technical Report - 
Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 1985. 
Order Number DE91639722. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. NIOBIUM 89/excitation func- 
tions; NIOBIUM 89/isomer ratio; HELIUM 3 REACTIONS; MEV 
RANGE 10-100; NEUTRONS; YTTRIUM 89 TARGET 


29151 (INIS-BR-2641) The Adomian’s method applied to 
shielding calculation. Heilbron Filho, P.F.L. Comissao Nacional 
de Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Instalacoes e Materiais Nucleares. 1991 6p. Order Number 
DE91640431. Source: OSTI; NTIS (US Sales Only); INIS. 

It was showed the adomian’s method can be applied to obtain a 
simple and efficient analytical solution for shielding problems, using 
the first three term of the serie. The method can be extended for 
application in shielding problems when the source is polyenergetic 
or when the source geometry must be taken into account. (M..). 


29152 (INIS-BR-—2645, pp. 9-14) Measurements of fast neu- 
tron activation in Physikalisch-Technische Bundesanstalt, 
Braunschweig (FRG). Cabral, S.C.; Klein, H.; Boerker, G.; 
Mannhart, W. Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). 1986. 120p. (In Portuguese). In Annua/ Tech- 
nical Report - Nuclear Engineering Institute/Dept. of Physics (IEN/ 
DEFI) 1986. Order Number DE91640398. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Experiences of fast neutron activation in Al, Fe and Ni by D(d,n) 
reaction in laboratories of neutron dosimetry group of the PTB - 
Braunschweig were carried out. The irradiations were done with 
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monoenergetic neutrons of 10.12 and 14 MeV. The irradiation pro- 
cedures are described. (M.C.K.). 


29153 (INIS-mf-12868(v.1.2). pp. 417-439) Acceleration 
strategies for the interface current method. Marleau. G. (Ecole 
Polytechnique. Montreal. PQ (Canada)): Hebert. A.: Roy. R. Cana- 
dian Nuclear Society. Toronto, ON (Canada): American Nuclear 
Society. Chicago. IL (United States). Oct 1986. 950p. (CONF- 
861035-: 2. international meeting on simulation methods in 
nuclear engineering. Montreal (Canada). 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI: NTIS (US Sales Only): INIS. 

The solution of the three-dimensional transport equation using 
the interface current method generally involves a very slowly 
converging iterative process. Here. we propose three different tech- 
niques which succeeded in reducing drastically the number of 
iterations necessary to obtain converged flux and current solutions 
to the transport equation. 


29154 (INIS-mf—12868(v.1,2), pp. 440-451) RAVE - a view 
factors code tor arbitrary geometry with shadowing. Milgram, 
M.S. (Atomic Energy of Canada Ltd., Chalk River. ON (Canada). 
Chalk River Nuclear Labs.); Thompson, S.L. Canadian Nuclear So- 
ciety, Toronto, ON (Canada); American Nuclear Society, Chicago, 
IL (United States). Oct 1986. 950p. (CONF-861035—: 2. interna- 
tional meeting on simulation methods in nuclear engineering, 
Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A prototype version of the RAVE code for the determination of 
view factors between surtaces of arbitrary shape and orientation is 
now available from HTFS. This code calculates view factors be- 
tween polygons using Monte Carlo and line integral methods of 
numerical integration. Arbitrary shadowing bodies which may ob- 
scure parts of the receiving surfaces are accounted for. Curved 
surfaces are modelled by polygonal patches in the prototype - for 
example a cylinder is represented by a multi-sided right prism. Nu- 
merical results are accurate (typically 5% or better) within a range 
consistent with statistical expectations for the number of random 
points used, as well as with results calculated in other ways. All 
determination of the identity of obscuring surfaces and visibility of 
target surfaces is included within the code. The input is free format 
and designed for simplicity. 


29155 (IRI-131-88-01(2.ed.)) Concepts in atomic and nu- 
clear physics. Bos, A.J.J. Interuniversitair Reactor Inst., Delft 
(Netherlands). Aut 1988. 86p. (In Dutch). (CONF-8802164—-: Day 
course on concrete as protection of the environment against ioniz- 
ing radiation, Delft (Netherlands), 25 Feb 1988). Order Number 
DE91639941. Source: OSTI; NTIS (US Sales Only); INIS. 

This report consists of lecture notes treating a number of con- 
cepts from atomic- and nuciear physics, which could belong to the 
ready knowledge of a radiation-protection specialist. The text in- 
cludes some problems and exercises which are elaborated in a 
separate report. (H.W.). 19 refs.; 36 figs.; 12 tabs. 


29156 (IRF-131-88-02) Course on radiation protection, au- 
tumn 1988: Elaboration of problems and exercises of 
concepts in atomic- and nuclear physics. Bos, A.J.J. Interuni- 
versitair Reactor Inst., Delft (Netherlands). Aut 1988. 26p. (in 
Dutch). (CONF-8802164—: Day course on concrete as protection of 
the environment against ionizing radiation, Delft (Netherlands), 25 
Feb 1988). Order Number DE91639942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report contains the elaboration of problems and exercises 
which form part of lecture notes treating a number of concepts from 
atomic-and nuclear physics, which could belong to the ready knowl- 
edge of a radiation-protection specialist. (H.W.). 6 figs.; 2 tabs. 


29157 (RAL—91-021) Proposal for a cold neutron diffrac 
tometer at ISIS. Carlile, C.J.; David, W.1.F. Rutherford Appleton 
Lab., Chilton (United Kingdom). Mar 1991. 8p. Order Number 
DE91641823. Source: OSTI; NTIS (US Sales Only); INIS. 
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It is proposed to take advantage of the opportunity which would 
occur with the building of IRIS-2 with its mica analysers. to then 
convert IRIS-1 into a dual-purpose instrument offering both high in- 
tensity good resolution inelastic spectroscopy using the cooled 
graphite analysers and high resolution long d-spacing diffractome- 
try. Each option would be world class and yet the project would be 
achieved at a modest cost (~Pound 75K). (author). 


29158 (RAL-—91-023) The contribution of adsorption and 
incoherent cross-sections to neutron reflectivity profiles. Pen- 
fold, J. Rutherford Appleton Lab., Chilton (United Kingdom). Mar 
1991. 24p. Order Number DE91641824. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Adsorption and incoherent neutron cross-sections contribute to 
the refractive index as an imaginary component. Calculations are 
presented in this report on the effects of the inclusion of a 1/V ad- 
sorption and the incoherent cross-section of hydrogen on simple 
reflectivity profiles. Detailed calculations of the neutron reflectivity 
in the region of a Briet-Wigner adsorption resonance are described. 
(author). 


29159 (SAND-—91-0027C) Production and measurement of 
flash x-ray dose rates in excess of 10 rad (CaF2)/s. Sanford, 
T.W.L.; Halbleib, J.A.; Beutler, D.E.; McAtee, W.H.; Mock, R.C.; 
Knott, D.P. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910751-— 
11: IEEE annual international nuclear and space radiation effects 
conference, San Diego, CA (United States), 15-19 Jul 1991). Order 
Number DE91015338. Source: OSTI; NTIS; GPO Dep. 

The radiation field from an intense reusable source of flash x- 
rays that delivers a measured peak dose and dose rate of 370 = 
60 krad (CaF) and (3.5 +0.7) x 101° rad (CaF2)/s over a useful 
area of 80 cmp is characterized. CaF2:Mn TLDs (thermolumines- 
cent dosimeters), which are used to measure the dose field, are 
shown to be dose-rate independent within + 15% up to this level. 
Energy deposition in the CaF, TLD chip was analyzed according to 
the origin of the electrons responsible for that deposition with a 
new computational tool. 22 rets., 7 figs. 
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Refer also to citation(s) 26992, 27004, 27018, 27022, 27058, 
28378, 28390, 28412, 28462, 28650, 28657, 28734, 28760, 28772, 
28792, 28823, 28824, 29568 


29160 (EHD—-83-99) Radiation hazard control in industrial 
radiography: Training manual 2. Department of National Health 
and Welfare, Ottawa, ON (Canada). Health Protection Branch. Feb 
1982. 96p. Order Number DE91642232. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In view of the wide circulation of the first edition, the revised edi- 
tion has been designed to assist in the training of industrial 
radiographic personnel for certification according to Canadian Gen- 
eral Specifications Board Standard 48-GP-4M. It is not designed 
for use by management and, consequently dose not include man- 
agement function which are required by regulations pertaining to 
the use of radiation. Instead, it is intended for the man in the field 
and is written with his welfare and the safety of the general public 
as its primary goals. 


29161 (EUR-12177) Radiation protection training and 
information tor workers. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1989. 297p. (CONF-8811372-: 
Seminar on Radiation protection Training and Information for Work- 
ers, Luxembourg (Luxembourg), 28-30 Nov 1988). Source: OSTI; 
NTIS (US Sales Only). 

The meeting reported in these proceedings was organized to dis- 
cuss the specific problems of providing information and training on 
radiation protection to workers exposed to radiation, intervention 
staff and workers likely to be affected by an activity involving ioniz- 
ing radiation. Particular emphasis was placed on the need to 
harmonize basic training on radiation protection in the context of 
1992. It seemed advisable for technical training on radiation protec- 
tion to be introduced into secondary education. To this end, the 
Commission was asked to draw up a guide for apprentices and 





students. In view of the growing diversification of activities involving 
the use of radioactive substances. the Commission was called 
upon to intensify its efforts in order to ensure that relevant informa- 
tion and training was provided in all firms to workers exposed to 
ionizing radiation, and to produce guides for specific categories of 
workers, such as those responsible for the transport of radioactive 
materials or those likely to be involved in organizing measures in 
the event of a radiological emergency. 


29162 (INFO-0236(E)) Measuring thyroid uptake with 
hand-held radiation monitors. Deschamps, M. Atomic Energy 
Control Board, Ottawa. ON (Canada). Apr 1987. 78p. Order Num- 
ber DE91642233. Source: OSTI: NTIS (US Sales Only); INIS. 

With the use of lodine 123, 125 and 131 and some compounds 
of Technetium-99 m, a fraction of the isotopes can be trapped in 
the thyroid of the technicians. We used the hand-held radiation 
contamination or survey meters of the nine (9) Nuclear medicine 
departments we visited to see if they were adequate for the evalu- 
ation of thyroid uptake of the users. Measurements on a 
neck-phanton helped us to determine a minimum detectable 
activity for each isotope. We were then able to check if the mea- 
surements of investigations and action levels were possible. None 
of the hand-held radiation monitors are completely satisfactory for 
the measure of thyroid uptake of the user. We discuss a class of 
equipment capable of measuring radiation emissions at the investi- 
gation level. Measurement at the action level is possible with 
meters having scintillation or proportional probes but none of them 
permits the discrimination in energy required for a quantitative eval- 
uation of the radioisotopes used. 


29163 (INFO—0262) The radiological implications of using 
Port Hope sewage sludge on farm land. McKee, P.M. (Beak 
Consultants Ltd., Toronto, ON (Canada)); Lush, D.L. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Dec 1987. 77p. Order 
Number DE91642234. Source: OSTI; NTIS (US Sales Only); INIS. 

For several years, sewage sludges from the Port Hope Pollution 
Contro| Plant were used as agricultural fertilizer. In 1985, the 
sludges were found to contain uranium from a refinery, and land- 
spreading was suspended. This research project was undertaken 
to determine the levels of uranium and its decay products in Port 
Hope sludge and to calculate the dose to the most highly exposed 
group (farmers). Uranium concentrations in Port Hope sludge aver- 
aged 5 ppm (wet weight) and were higher than in other sludges 
sampled. Levels of uranium 238 decay products were slightly ele- 
vated in the Port Hope sludge relative to other sludges. If sludge is 
applied at the rate allowed by the provincial sludge utilization 
guidelines, it is estimated that the concentration of uranium in 
surface soil, per application, would be 0.85 ppm. The individual ef- 
fective dose equivalent attributed to sludge used at this rate is 
0.00059 mSv.a~"', for soils treated once. If sludge is applied for 50 
years at this rate, the effective dose equivalent received by a 
farmer living on the farm and consuming crops from these fields is 
estimated to be approximately 0.0056 mSv.a—'. This dose is 0.3% 
of the natural background radiation dose of approximately 2 mSv 
received annually by member of the general public. The estimated 
rate of ingestion of uranium from the consumption of crops grown 
on fields fertilized with Port Hope sludge is well below the level 
that would be toxic to humans. 


29164 (INFO—0278) Dissolution rates of high grade ura- 
nium ore dust from Saskatchewan. Robertson, R. (Becquerel 
Laboratories Inc. (Canada)). Atomic Energy Control Board, Ottawa, 
ON (Canada). May 1988. 37p. Order Number DE91642235. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The solubility extraction of the radionuclides U-238, Th-230, Ra- 
226 and Pb-210 into simulated lung fluid from artificially generated 
aerosols of Saskatchewan ore dust comprising approximately 40% 
uranium have been studied. The extraction methodology used was 
a continuous flow process. Three particle size fractions of the ore 
were examined; they were < 3 micron, 3-7 micron and 7-21 mi- 
cron. Each was subjected in duplicate to extractions with lung fluid 
at 37 degrees Celsius in the pH range 7.2-7.6. In each of the 6 ex- 
traction experiments, 10 lung fluid fractions were collected at the 
following tie intervals: 0-2 hours, 48-72 hours, 72-144 hours, 144- 
240 hours, and 240-480 hours. Each lung fluid fraction was 
analysed for each of the 4 radionuclides of interest. The observed 
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cumulative extractions lay in the following ranges: U-238 11-26%, 
Th-230 0.5-6.4%, Ra-226 5-13% and Pb-210 9-17%. There was no 
discernible correlation between the extraction rate of any of the nu- 
clides studied and the particle size fraction of the ore. The data 
indicate that co-precipitation with other hydroxide forming species 
leached from the ore (eg. aluminum and iron) may be a strong fac- 
tor in the inhibition of Th-230 extraction. 


29165 (INIS-BR-2612, pp. 38-43) Installation philosophy for 
sup(67)Ga processing. Almeida, G.L. de. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1988. 
78p. (In Portuguese). In Annual Technical Report - Nuclear Engi- 
neering Institute/Dept. of Physics (IEN/DEFI) 1988. Order Number 
DE91637263. Source: OSTI; NTIS (US Sales Only); INIS. 

The safety philosophy adopted for sup(67)Ga processing installa- 
tion project is presented, and the operation processes are 
described. (M.C.K.). 


29166 (INIS-BR-—2613, pp. 27) Study of ultrasonographic 
equipment yeld with the use of images simulators (Phantons). 
Barbosa, R.T. (Programa Integrado de Imagens, Rio de Janeiro, 
RJ (Brazil)); Sa, L.R.B.; Ramos, W.D.; Boasquevisque, E.M. So- 
ciedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 
43p. (In Portuguese). (CONF-8811369-: 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Pro- 
ceedings of the 19. Meeting on Radiology from Rio de Janeiro and 
12. Meeting of Radiology Residents from Rio de Janeiro. Order 
Number DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PHANTOMS/quality control: 
PHANTOMS/ultrasonography; IMAGES; PHANTOMS; ULTRA- 
SONOGRAPHY 


29167 (INIS-mf-—12867, pp. 3.4-3.6) Determination of the al- 
pha flux from dental prostheses. Durocher, J.J.G. (Manitoba 
Univ., Winnipeg, MB (Canada). Dept. of Physics); Love, W.B; 
Lockshin, A.; Sourkes, A.M. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual conter- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Conference summaries. Order 
Number DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ORAL CAVITY/alpha dosime- 
try; URANIUM/alpha spectra; CERAMICS; DENTISTRY; MEV 
RANGE 01-10; URANIUM 


29168 (INIS-mf—12870, pp. 3.5-3.11) Determination of the al- 
pha flux from dental prostheses. Durocher, J.J.G. (Manitoba 
Univ., Winnipeg, MB (Canada). Dept. of Physics); Love, W.B.; 
Lockshin, A.; Sourkes, A.M. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 693p. (CONF-8506403-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada). 2-5 Jun 1985). In Proceedings of the Canadian 
Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI: NTIS (US Sales Only); INIS. 

For over fifty years manufacturers of dental prostheses have 
been adding uranium compounds to porcelains in an attempt to 
simulate the fluorescence properties of natural teeth. This paper 
presents preliminary results of work being carried out at the Uni- 
versity of Manitoba aimed at measuring any radiation which may 
be emitted from the surface of a prosthesis. The measurement 
system and technique are described along with the study of prob- 
lems related to background in such a low count rate experiment. 
The results obtained to this point for alpha particles show a low but 
statistically significant count rate which might represent a health 
hazard in the long term. 


29169 (INIS-mf-12927) The determination of radiation 
doses from the intake of tritium gas: Regulatory policy state- 
ment. Atomic Energy Control Board, Ottawa, ON (Canada). Oct 
1988 9p. (in English, French). Order Number DE91642223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. Regulatory Document R-105. 

In the determination of radiation doses from the intake of tritium 
gas, the Atomic Energy Control Board requires that the calculation 
of the effective dose equivalent include both the contribution of the 
soft tissue dose resulting from tritiated water circulating in the 
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body, either as a result of conversion within the body of tritium gas 
or of inhalation of HTO. and the contribution of the lung dose from 
the contained tritium gas. multiplied by the lung weighting factor of 
0.12. The soft tissue dose shall be calculated from urinalysis re- 
sults using the methods prescribed in R-100. The lung dose should 
be estimated from air monitoring data. but an upper limit on lung 
dose can be calculated using the method given in Appendix B of 
Bioassay Guideline 2: Guidelines for Tritium Bioassay (83-EHD-87) 
but using a dose conversion factor of 0.8 x 10-® Sv pr Bq L~" 


29170 (INIS-SU-260, pp. 1190) Microdosimetric aspects of 
radiobiology. Ivanov, V.|. (Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR)). AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MICRODOSIMETRY/radiobiology: BIOLOGICAL 
MODELS; BIOLOGICAL RADIATION EFFECTS: LOW DOSE IR- 
RADIATION; MICRODOSIMETRY: RADIOBIOLOGY 


29171 (KURRI-TR-343) The records of radiation control di- 
vision, no. 26 (1989). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Feb 1991. 40p. (In Japanese). Order Num- 
ber DE91522321. Source: OST!: NTIS (US Sales Only): INIS. 

This volume describes the records of the Radiation Control Divi- 
sion in Research Reactor Institute of Kyoto University in fiscal year 
1988. The present report summarizes the safety management car- 
ried out by the three sections, i.e. Indoor, Field and Personnel 
Radiation Control Sections. Additionally, the tasks managed by the 
staff of Office of the Health Physics are described. (author). 


29172 (MRP/MSL-84-31(IR)) Methodology and monitoring 
of radon, thoron and their daughters. Townsend, M.G. Canada 
Centre for Mineral and Energy Technology, Ottawa, ON (Canada). 
Feb 1984. 123p. Order Number DE91642278. Source: OST!; NTIS 
(US Sales Only); INIS. 

Methods are described for monitoring radon and thoron gases 
and their daughter products in occupational and non-occupational 
environments. Grab-sampling, continuous monitoring, integrated 
measurements and personal dosimetry are discussed. Errors in dif- 
ferent measurement methods are compared. Calibration aspects of 
measurement techniques are described and procedures for inter- 
laboratory calibration are suggested. An account of unattached 
fraction and piateout of radon daughters is included. Sampling 
strategies for occupational and non-occupational environments are 
discussed and a table of regulations and recommendations for 
monitoring radiation in countries of the OECD is provided. Radia- 
tion protection training requirements are identified. Where sufficient 
information and consensus of opinion exist, guidelines on appara- 
tus, methods and procedures for monitoring are developed. 


29173 (RIVM—243506001) The ICRU dose equivalence 
quantities in radiation protection. Grimbergen. T.W.M. Rijksin- 
stituut voor Volksgezondheid en Milieuhygiene, Bilthoven 
(Netherlands). Sep 1990. 38p. (In Dutch). Project nr.243506. Order 
Number DE91640285. Source: OSTI; NTIS (US Sales Only): INIS. 

This investigation was made on assignment of the General 
Directorate of Labour of the Ministry of Social Affairs and Employ- 
ment; includes summaries in Dutch and English. 

The definitions and application of the new ICRU radiation protec- 
tion quantities have been reviewed and studied in literature. 
Special emphasis was laid on the consequences of the use of the 
new quantities by personnel dosimetry services, and on the 
consequences of the use of the new quantities during an intercom- 
parison programme for dosimetry services. The study shows that 
the recommendations of the ICRU are not yet complete and not 
fully realizable. This means that the dosimetry services always 
have to make certain approximations, when they use the new 
quantities. In literature, several approaches have been proposed. 
The feasibility of an approach depends on the characteristics of the 
dosimeters used. The use of different approaches by the dosimetry 
services is thought to be of possible influence on the results of an 
intercomparison programme. (author). 42 refs.; 3 figs.; 1 tab. 
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29174 (RIVM-—248808003) Cumulation in the exposure to 
sources of ionizing radiation. Vaas, L.H.; Blaauboer, R.O.; Leen- 
houts, H.P. Rijksinstituut voor Volksgezondheid en Milieuhygiene, 
Bilthoven (Netherlands). Feb 1990. 37p. (In Dutch). Order Number 
DE91641232. Source: OSTI; NTIS (US Sales Only); INIS. 

Supportive investigation in the framework of the Policy-Note re- 
garding the Regulation on lonizing Radiation (BNS), carried out on 
assignment of the Ministry VROM/DGM/DS (Directorate Radiation 
Protection) ; includes summaries in Dutch and English. 

The Dutch National Institute of Public health and Environmental 
protection (RIVM) has investigated if the maximum permissible risk 
of 10-© a-—' for a single source and 10-5a~—" for all sources of 
ionizing radiation, as defined in the framework of BNS (policy no- 
tice regarding the regulation of ionizing radiation), are exceeded in 
the Dutch population due to the exposure by one single source or 
all sources respectively. The following sources were considered: 
radionuclide laboratories, nuclear installations, nuclear waste, 
sources and devices. conventional energy plants, phosphate fertil- 
izer plants, other non-nuclear industries, transport of radioactive 
sources and consumer goods. A distinction was made between 
‘critical’ groups due to geographical factors and due to behaviour, 
such as consumption of special food-stuffs. For risk assessment a 
uniform risk factor of 0.025 Sv-' was used, as proposed in BNS. 
This factor is based on the life-time risk of women and includes the 
higher risk factors for children. (author). 15 refs.; 4 figs.; 9 tabs. 


6560 Condensed Matter Physics 


Refer also to citation(s) 25646, 26297, 27509, 27524, 27626, 
27675, 27755, 27824, 27867, 27869, 27913, 27921, 27925, 27933, 
28424, 28883, 28884, 29055, 29219, 29225 


29175 (ANL/CP-—72869) A new method to do time resolved, 
x-ray diffraction studies: The rotating crystal Laue method. 
Knapp, G.S.; Beno, M.A. Argonne National Lab., IL (United 
States). Jul 1991. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-910730- 
Z: 4. international conference on _ synchrotron radiation 
instrumentation, Manchester (United Kingdom), 15-19 Jul 1991). 
Order Number DE91016527. Source: OSTI; NTIS; GPO Dep. 

In order to achieve the ultimate time resolution of a synchrotron 
source we propose a new experimental technique by which time 
dependent structural changes can be monitored on the time scale 
of synchrotron pulse widths. Samples will be studied by a rotating 
crystal Laue diffraction technique where we rapidly spin the sample 
and observe the diffraction pattern from a broad band of incident x- 
rays. A computer simulation is presented of the diffraction pattern 
time evolution using the parameters for an APS undulator of a 
phase change in the YBapCu3;07_, superconductor. We will dis- 
cuss the application of this and closely related techniques at other 
synchrotron sources including bending magnets and insertion de- 
vices at NSLS and CHESS. 11 refs., 4 figs., 1 tab. 


29176 (ANUCP-73537) 3-D NMR imaging: A ‘chemical’ mi- 
croscope for analysis of heterogeneous macromolecular 
networks. French. D.C.: Dieckman, S.L.; Gopalsami, N.; Botto, 
R.E. Argonne National Lab., IL (United States). [1991]. 8p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9105227—1: 1991 nondestructive evalu- 
ation subcommittee meeting, Kennedy Space Center, FL (United 
States), 13-16 May 1991). Order Number DE91015109. Source: 
OSTI; NTIS; GPO Dep. 

This paper presents a new three-dimensional (3-D) nuclear mag- 
netic resonance (NMR) imaging technique for spatially mapping 
proton distributions in heterogeneous organic macromolecular net- 
works and solvent-treated samples. The technique is based on a 
3-D back- projection protocol for data acquisition, and a recon- 
struction technique based on 3-D Radon transform inversion. In 
principle, the 3-D methodology provides higher spatial resolution of 
solid materials than is possible with conventional slice-selection 
protocols. The applicability of 3-D NMR imaging has been demon- 
strated by mapping heterogeneous phases in a polymer sample 
and the distribution of mobile phases in a specimen imbibed with 
deuterated pyridine. 6 refs., 4 figs. 





29177 (BNL-46374) Experimental demonstration of DD fu- 
sion by cluster ion impact. Beuhler, R.J.: Chu. Y.Y.: Friedlander. 
G.. Friedman, L. Brookhaven National Lab.. Upton. NY (United 
States). [1991]. 11p. Sponsored by USDOE. Washington. DC 
(United States) DOE Contract AC02-76CH00016. (CONF- 
9106158-3: Towards a unified picture on nuclear dynamics. Nikko 
(Japan). 6-14 Jun 1991). Order Number DE91015342. Source: 
OSTI; NTIS; GPO Dep 

The sum total of experiments described in this paper confirms 
that impact of heavy-water cluster ions in deuterated surfaces pro- 
duces DD fusion reactions. The fusion rates are so large as to 
suggest that some novel collective mechanism is at work that in- 
volves concentration of energy on a fraction of the deuterons in the 
hot assembly of atoms created by the cluster impact. 6 refs., 11 
figs. 


29178 (BONN-IR-91-04) Polarization reversal of proton 
spins in solid-state targets by superradiance effects. Reichertz, 
L.A. Bonn Univ. (Germany). Physikalisches Inst.: Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Feb 1991. 
54p. (In German). Order Number DE91515912. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Scattering experiments with polarized targets are prepared at the 
Bonn accelerator ELSA. The new Bonn frozen spin target 
(BOFROST) developed for real photon experiments at the PHOEN- 
ICS detector has been tested in the laboratory. Proton polarization 
values of -99% and +94% in ammonia, -96% and +90% in butanol 
have been achieved at a magnetic field of 3.5 Tesla. At a tempera- 
ture of 70 mK and a magnetic field of 0.35 Tesla a very fast 
spontaneous polarization reversal has been observed. This effect 
occured at negative polarization only and has been identified as a 
self-induced superradiance effect in the proton spin system. This 
work describes the polarization and relaxation measurements at 
BOFROST and detailed experiments concerning the superradiance 
effect. (orig.). 


29179 (CBPF-NF—003/91) Moessbauer study of hydrated 
iron sulfates. Araujo, S.|. (Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil)); Danon, J.; lannarella, L. Cen- 
tro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1991. 20p. Order Number DE91641600. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The hydrated iron sulfates amarantite Fe(SO sub(4))(OH).3H 
sub(2)O, copiapite (Mg,Al)Fe sup(3+) sub(4)(SO  sub(4)) 
sub(6)(OH) sub(2).20H sub(2)O and ungemachite K sub(3)Na 
sub(9)Fe(SO sub(4)) sub(6)(OH) sub(3).9H sub(2)O were studied 
by Moessbauer Spectroscopy (MS) in connection with Differential 
Scanning Calorimetry (DSC). The effect of the dehydration on the 
hyperfine parameters at the Fe sites was investigated. For amaran- 
tite, the Moessbauer spectrum remained practically unchanged, 
while the Fe sup(3+) quadrupole splittings for copiapite and 
ungemachite increased. The Fe sup(2+) quadrupole splitting of 
ungemachite was also unchanged. We have found out the 
anisotropy of the recoiless absorption probability for the sup(57)Fe 
Moessbauer gamma ray in amarantite. The three minerals were 
found to be highly hygroscopic after the dehydration consequent of 
the DSC measurements. (author). 


29180 (CBPF-NF-059/89) Criticality of the discrete n-vector 
ferromagnet in a cubic lattice with a free surface. Chame, A.; 
Tsallis, C. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1989. 54p. Order Number DE91641601. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We study a discrete N-component spin ferromagnet with Hamil- 
tonian in a semi-infinite cubic lattice. The coupling constants at the 
surface. K sub(s) and L sub(s), are allowed to be different from the 
bulk ones, K sub(b) and L sub(b). Using a simple real-space renor- 
malisation group procedure we obtain the N-evolution (N real) of 
the phase diagram, including the N -> 0 and N -> oo limits. The 
thermal (v) and crossover (phi) critical exponents at various critical 
and multicritical points are calculated. (author). 


29181 (CONF-910580-—1) Dynamics of lattice damage accu- 
mulation for MeV ions in silicon. Golanski, A. (Centre National 
d'Etudes des Telecommunications (CNET), 38 - Meylan (France)); 
Grob, A.; Grob, J.J.; Holland, O.W.; Pennycook, S.J.; White, C.W. 
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Oak Ridge National Lab.. TN (United States). [1991]. 27p. Spon- 
sored by USDOE. Washington. DC (United States). DOE Contract 
AC05-840R21400. From International conference on advanced 
materials (ICAM 91): Strasbourg (France): 27-31 May 1991. Order 
Number DE91015274 Source: OSTI: NTIS: INIS: GPO Dep 

Although the domination of electronic stopping over nuclear stop- 
ping may be regarded as an important practical advantage for high 
energy (MeV) ion processing. exact knowledge of the doping intro- 
duced into the active regions as well as of the process-associated 
defects and their thermal stability is essential for an understanding 
of device performance. In the present work we review that the re- 
sults of our recent investigations into lattice damage accumulation 
in single crystal Si resulting from high energy ion implantation in 
the implantation temperature range between liquid nitrogen temper- 
ature and 200°C. The ion species used were 1 MeV O*, 1.25 MeV 
Sit and 4.8 MeV Er’. lon implantation was carried out using virgin 
Si as well as Si containing pre-existing damage. The lattice dam- 
age was studied using Rutherford backscattering/channeling 
spectrometry and cross-sectional transmission electron microscopy. 
The experimental results are correlated with the predictions of the 
model of Hecking and Te Kaat. The temperature dependence of the 
damage accumulation in the virgin Si suggests that the annihilation 
of simple defects via intra-cascade and inter-cascade recombina- 
tion processes is controlled mainly by the T, while the nucleation of 
defect clusters during implantation appears to be influenced by 
spatial proximity effects related to the deposited energy density. Fi- 
nally, the dynamics of damage accumulation is shown to be 
strongly influenced by the pre-existing damage structure. 


29182 (CONF-9104192—13) A surface plasmon model for 
laser ablation of Ag* ions from a roughened Ag surtace. 
Ritchie, R.H. (Oak Ridge National Lab., TN (USA)); Manson, J.R.; 
Echenique, P.M. Oak Ridge National Lab.. TN (United States). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From HASRD workshop 
on laser ablation: mechanisms and application; Oak Ridge, TN 
(United States); 8-10 Apr 1991. Order Number DE91015326. 
Source: OSTI; NTIS; GPO Dep 

Experimental work by Shea and Compton suggests that Ag* ions 
emitted from a roughened Ag surface irradiated by a nanosecond 
or picosecond laser beam may absorb the full energy of the Ag 
surface plasmon. We have modeled this process under the as- 
sumption that it proceeds through an inverse bremsstrahiung-type 
absorption of the SP quantum by Ag* ion which also undergoes a 
small-impact parameter collision with another ion or atom in the 
vicinity of the surface. We give a quantitative estimate of the ab- 
sorption probability and find reasonable agreement with the 
Shea-Compton results. 8 refs., 2 figs. 


29183 (CONF-9107155—1) Computer simulation studies of 
high energy collision cascades. Robinson, M.T. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1991. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 14. international conference on atomic collisions 
in solids; Salford (United Kingdom); 29 Jul - 2 aug 1991. Order 
Number DE91016225. Source: OSTI; NTIS; INIS; GPO Dep. 

A modified binary collision approximation allowing the proper or- 
der of the collisions in time was used to study cascades in Cu and 
Au at primary kinetic energies up to 100 keV. Nonlinearities were 
approximated by letting already-stopped cascade atoms become 
targets in later collisions, using an improved method of locating po- 
tential targets to extend the calculations to energies much higher 
than heretofore. Beside the effect of the approximate nonlinearity, 
the effect of thermal disorder in the targets was examined. Target 
redisplacements reduce the damage in Cu by 3% at most, but in 
Au they reduce it by amounts up to 20% at 100 keV. Thermal dis- 
order is also important: by disrupting crystal effects, the damage is 
reduced significantly. 11 refs., 4 figs. 


29184 (DOE/ER/45058-7) Electronic transport and lasing 
in microstructures: Progress report. Lax, M. City Coll, New 
York, NY (United States). Dept. of Physics. 25 Jul 1991. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-84ER45058. Order Number DE91016751. Source: OSTI; 
NTIS; GPO Dep. 
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We consider the interaction of hot carriers with hot phonons in a 
quantum well. Transport is considered in the transverse direction 
and tunneling through the well barriers. Time-dependent transport 
effects down to the femto-second regime are included. as are 
strong and.or microwave fields. with negative resistance effects 
Resonant tunneling assisted by phonon relaxation and infra-red ra- 
diation are explored. Partition noise in semiconductor lasers has 
been considered 


29185 (DOE/ER/45132-6) Dynamics and pattern selection 
at the crystal-melt interface: Progress report. Cummins. H.Z 
City Coll., New York. NY (United States). Dept. of Physics. [1991] 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-84ER45132. Order Number DE91015739. Source: 
OSTI: NTIS: INIS: GPO Dep. 

This report discusses dendritic sidebranching. anisotropy of sur- 
face tension. and light scattering at the crystal-melt interface. 


29186 (IC—90/479) The analysis of the radial direction tem- 
perature field in the growth of single crystal by Bridgman 
method. Yin Zhiying (International Centre for Theoretical Physics. 
Trieste (Italy)); Chen Guoxian. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 9p. Order Number DE91641602. 
Source: OSTI; NTIS (US Sales Only): INIS. 

The authors of this paper made a quantitative analysis of the 
distribution of its temperature field. obtained the analytical function 
of the variation of temperature with the change of r, z and h - 
T(r,z,h) and found that the distribution of the isothermal face is de- 
pendent on the radial components of temperature gradient vector. 
The favourable condition for the growth of single crystals is only 
when (60)/6r > 0, and the solid liquid (S-L) interface is convex. 
When (6@)/ér < 0, and S-L interface is concave, polycrystals will 
form and this will be harmful to the growth of single crystals. (au- 
thor). 6 refs, 3 figs. 


29187 (1C—91/14) Self diffusion in isotopic fluid. Tankesh- 
war, K. International Centre for Theoretical Physics, Trieste (Italy). 
Jan 1991. 14p. Order Number DE91641603. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Expressions for the second and fourth frequency sum rules of 
the velocity auto-correlation function have been obtained for an 
isotopic fluid. These expressions and Mori memory function formal- 
ism have been used to study the influence of the particle mass and 
mole fraction on the self diffusion coefficient. Our results confirm 
the weak mass dependence of the self diffusion. The influence of 
the mole fraction of the light particles on the self diffusion constant 
has been found to increase for the larger particle mass. (author). 
17 refs, 1 fig., 2 tabs. 


29188 (IC-91/57) lonic diffusion in superionic-conductor 
melts. Tankeshwar, K.; Tosi, M.P. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Mar 1991. 16p. Order Number 
DE91641594. Source: OSTI; NTIS (US Sales Only); INIS. 

The self-diffusion coefficients D, and D_ of the two ionic species 
in molten Agl, CuCl, CuBr and Cul are evaluated and contrasted 
with those calculated for molten NaCl. The evaluation adopts a 
simple model for liquid state dynamics, earlier proposed by 
Zwanzig to justify the Stokes-Einstein formula for monatomic fluids, 
and by suitable approximations relates the self-diffusion coefficients 
to pair potentials and to the pair structure of the melt. The results 
offer an interpretation for molecular dynamics data showing that, 
whereas for a “normal” system such as NaCl the ratio D,/D_ in 
the melt is of the order unity, a sizable difference between D, and 
D_ persists in salts melting from a fast-cation conducting solid. 
This difference is explicitly related to liquid structure through differ- 
ences in the structural backscattering of cations by cations and of 
halogens by halogens. The calculated magnitudes of D,/D_ are 
quite satisfactory, while the absolute magnitudes of D, and D_ are 
in good agreement with the data only for those salts (Agl, CuBr 
and NaCl) in which the masses of the two ionic species are not 
greatly different. (author). 21 refs, 2 tabs. 


29189 (IFUSP-P-781) Numerical integration method ap- 


plied to the study of atomic hydrogen in aluminoborate glass. 


Furtado, W.W.; Thome, T.; lsotani, S.; Antonini, R.; Blak, A.R.; 
Pontuschka, W.M.; Rabbani, S.R. Sao Paulo Univ., SP (Brazil). 
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Inst. de Fisica. Apr 1989. 23p. Order Number DE91641611. 
Source: OSTI: NTIS (US Sales Only): INIS. 

A method of data processing was applied to the study of decay 
kinetics of interstitial atomic hydrogen in x-irradiated aluminoborate 
glass. A system of differential kinetic equations was constructed 
considering multiple possible reactions. The solutions were evalu- 
ated by Runge-Kutta’s method of numerical integration. A 
non-linear stability analysis was applied to the kinetic differential 
equations. it was concluded that these equations have stable solu- 
tions. The effect of changes in the parameters was analysed 
numerically. Several sets of fit parameters was found. The 
Arrhenius analysis of the sets of untrapping and recombination pa- 
rameters showed that the activation energies can be determined 
with small error. (author). 


29190 (IFUSP-P—858) Introduction to the theory of electron 
states in semiconductors. Caldas, MJ. Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. 1990. 52p. Order Number DE91641604. 
Source: OSTI: NTIS (US Sales Only); INIS. 

These lectures were given at the 4 sup(th) Brazilian School of 
Semiconductor Physics, and were directed at an audience of grad- 
uate students, some just starting research work, others almost at 
the end of doctorate programs, most of them involved with experi- 
mental research. | planned to present the theory side of research 
in semiconductors at an introductory level, preparing for the spe- 
cialized lectures they would hear during the following week of the 
School. As such, | started from the Hartree-Fock and Local-Density 
approximations and worked through some of the basic descriptions 
of bulk crystalline semiconductors: | then gave a very brief view of 
the theory of defects in semiconductors, with emphasis on the in- 
terpretation of theoretical results, and on the comparability with 
experiment. (author). 


29191 (IFUSP-P-—876) Spin-polarized first-principles LMTO- 
ASA calculations in real space. Duarte Junior, J.; Peduto, P.R.; 
Frota-Pessoa, S. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. Oct 
1990. 19p. Order Number DE91641605. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We have developed and approach, based on the LMTO-ASA for- 
malism and the recursion method, which allow us to perform first 
principles spin-polarized self-consistent calculations of electronic 
structure in real space. To illustrate the method we obtain the elec- 
tronic structure of ferromagnetic FeNi sub(3) and antiterromagnetic 
FeMn. The results compare well with those obtained by other 
methods. The scheme described here can be applied to non- 
periodic systems and is very useful to obtain local magnetic 
moments in complex metallic system. (author). 


29192 (INIS-BR-2609, pp. 1-38) The simultaneous mea- 
surement of chemical shift tensors, bond distances and 
molecular correlation times in solution. Farrar, T.C. (Wisconsin 
Univ., Madison, WI (USA). Dept. of Chemistry). Grupo de Usuarios 
de Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ (Brazil). 
1989. 204p. (CONF-8905382-: Meeting of nuclear magnetic reso- 
nance users, Angra dos Reis (Brazil), 9 May 1989). In Proceedings 
of the 2. Meeting of Nuclear Magnetic Resonance Users. Order 
Number DE91636307. Source: OSTI; NTIS (US Sales Only); INIS. 

The studies on electronic structure, molecular structure and 
molecular dynamics of the ions PHO sub(3) sup(=) and PFO sub(3) 
sup(=)in ionic solutions using two-dimensional FT-NMR_ spec- 
troscopy and NMR relaxation time measurements are presented. 
The analysis of T sub(1) and T sub(2) data allowed the simultane- 
ous determinations of the absolute signal of indirect spin-spin 
coupling constant, the magnetude of chemical shift tensors for both 
spins, the bond distance between nuclei | and S, and the molecu- 
lar correlation time. The analysis of complex NMR experiments 
was carried out by density matrix theory. The sample preparation 
and the experimental procedures are described. (M.C.K.). 


29193 (INIS-BR-2609, pp. 39-49) Proton and carbon-13 
high resolution NMR spectroscopy of high polymers. Pham, 
Q.T. Grupo de Usuarios de Ressonancia Magnetica Nuclear, Rio 
de Janeiro, RJ (Brazil). 1989. 204p. (CONF-8905382-: Meeting of 
nuclear magnetic resonance users, Angra dos Reis (Brazil), 9 May 





1989). In Proceedings of the 2. Meeting of Nuclear Magnetic Reso- 
nance Users. Order Number DE91636307. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Using a superconducting magnet, the examination of high poly- 
mers by sup(1)H- and sup(13)C-NMR provides complementary and 
precise information about their microstructures. The configuration 
of the polymer skeleton and chemical structures which are present 
in low concentrations are easily observed. Relationships between 
polymerization mechanisms, microstructures and properties thus 
become clearer. (author). 


29194 (INIS-BR-2609, pp. 99-104) Determination and 
characterization of terminal groups in polymers by NMR tech- 
niques. Samios, D. (Rio Grande do Sul Univ., Porto Alegre, RS 
(Brazil). Inst. de Quimica); Mauler, R.S.; Becker, V.L. Grupo de 
Usuarios de Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ 
(Brazil). 1989. 204p. (CONF-8905382-: Meeting of nuclear mag- 
netic resonance users, Angra dos Reis (Brazil), 9 May 1989). In 
Proceedings of the 2. Meeting of Nuclear Magnetic Resonance 
Users. Order Number DE91636307. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The characterization concept for polymers with terminal groups - 
NH sub(2) and -OH using NMR techniques is presented. (M.C.K.). 


29195 (INIS-BR-2649) Electronic structure and magnetic 
properties of Pd sub(3)Fe. Kuhnen, C.A. Universidade Estadual 
de Campinas, SP (Brazil). Inst. de Fisica. 1988 235p. (in Por- 
tuguese). Order Number DE91639785. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this work we study the electronic and magnetic properties of 
the Pd sub(3)Fe alloy. For the ordered phase of Pd sub(3)Fe we 
employed the Linear Muffin-Tin Orbitals Method, with the atomic 
sphere approximation, which is a first principles method and in- 
cludes spin polarization. The theoretical results for the thermal and 
magnetic properties show good agreement with experience. Here 
we explain the formation of the localized magnetic moments from 
completely itinerant electrons. We investigate the influence of the 
hydrogen in the physical properties of the compound Pd sub(3)Fe, 
where we obtain a drastic reduction in the magnetic moments at 
the Pd and Fe sites. This reduction is confirmed by experience. 
The self consistent potentials of the Pd sub(3)Fe compound were 
used for an analysis of the influence of the disorder in the elec- 
tronic structure of Pd sub(3)Fe alloy. To this end, we employ a spin 
polarized version of the Green’s Function Method with the Coher- 
ent Potential Approximation (or KKR-CPA). The results obtained 
show that in random ferromagnetic alloys different degrees of dis- 
order occurs for the different spin directions. The formation of the 
magnetic moments in these alloys were explained from the exis- 
tence of ‘virtual crystal’ states for spin up electrons and ‘split band’ 
states for spin down electrons. Finally we employ the muffin-tin or- 
bitals to calculate the X-ray photoemission spectra of the Pd 
sub(3)Fe and Pd sub(3)FeH compounds, which allows us a direct 
comparison between theory and experiment. (author). 


29196 (INIS-BR-2664) Self-consistent electrodynamic scat- 
tering in the symmetric Bragg case. Campos, H.S. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1988 120p. (In Portuguese). Order Number DE91639796. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have analyzed the symmetric Bragg case, introducing a 
model of self consistent scattering for two elliptically polarized 
beams. The crystal is taken as a set of mathematical planes, each 
of them defined by a surface density of dipoles. We have consid- 
ered the mesofield and the epifield differently from that of the 
Ewald's theory and, we assumed a plane of dipoles and the 
associated fields as a self consistent scattering unit. The exact an- 
alytical treatment when applied to any two neighbouring planes, 
results in a general and self consistent Bragg’s equation, in terms 
of the amplitude and phase variations. The generalized solution for 
the set of N planes was obtained after introducing an absorption 
factor in the incident radiation, in two ways: (i) the analytical one, 
through a rule of field similarity, which says that the incidence oc- 
curs in both faces of the all crystal planes and also, through a 
matricial development with the Chebyshev polynomials; (ii) using 
the numerical solution we calculated, iteratively, the reflectivity, the 
reflection phase, the transmissivity, the transmission phase and the 
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energy. The results are showed through reflection and transmission 
curves, which are characteristics as from kinematical as dynamical 
theories. The conservation of the energy results from the Ewald’s 
self consistency principle is used. In the absorption case, the re- 
sults show that it is not the only cause for the asymmetric form in 
the reflection curves. The model contains basic elements for a uni- 
fied, microscope, self consistent, vectorial and exact formulation for 
interpretating the X ray diffraction in perfect crystals. (author). 


29197 (INIS-BR-2669) Study on competitive interaction 
models in Cayley tree. Moreira, J.G.M.A. Minas Gerais Univ., 
Belo Horizonte, MG (Brazil). Inst. de Ciencias Exatas. Dec 1987 
172p. (In Portuguese). Order Number DE91639786. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We propose two kinds of models in the Cayley tree to simulate 
Ising models with axial anisotropy in the cubic lattice. The interac- 
tion in the direction of the anisotropy is simulated by the interaction 
along the branches of the tree. The interaction in the planes 
perpendicular to the anisotropy direction, in the first model, is simu- 
lated by interactions between spins in neighbour branches of the 
same generation arising from same site of the previous generation. 
In the second model, the simulation of the interaction in the planes 
are produced by mean field interactions among all spins in sites of 
the same generation arising from the same site of the previous 
generations. We study these models in the limit of infinite coordina- 
tion number. First, we analyse a situation with antiferromagnetic 
interactions along the branches between first neighbours only, and 
we find the analogous of a metamagnetic Ising model. In the fol- 
lowing, we introduce competitive interactions between first and 
second neighbours along the branches, to simulate the ANNNI 
model. We obtain one equation of differences which relates the 
magnetization of one generation with the magnetization of the two 
previous generations, to permit a detailed study of the modulated 
phase region. We note that the wave number of the modulation, for 
one fixed temperature, changes with the competition parameter to 
form a devil's staircase with a fractal dimension which increases 
with the temperature. We discuss the existence of strange atrac- 
tors, related to a possible caothic phase. Finally, we show the 
obtained results when we consider interactions along the branches 
with three neighbours. (author). 


29198 (INIS-mf-12940) Bulk and interface dielectric func 
tions: New results within the tight-binding approximation. 
Elvira, V.D. (Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Div. Energia Solar); Duran, J.C. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Gerencia de Investiga- 
ciones. 1991 13p. Order Number DE91641606. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Pre-print. 

A tight-binding approach is used to analyze the dielectric behav- 
iour of bulk semiconductors and semiconductor interfaces. This 
time interactions between second nearest neighbours are taken 
into account and several electrostatic models are proposed for the 
induced charge density around the atoms. The bulk dielectric func- 
tion of different semiconductors (Si, Ge, GaAs and AlAs) are 
obtained and compared with other theoretical and experimental re- 
sults. Finally, the energy band offset for GaAs-AlAs(1,0,0) interface 
is obtained and related to bulk properties of both semiconductors. 
The results presented in this paper show how the use of very sim- 
ple but more realistic electrostatic models improve the analysis of 
the screening properties in semiconductors, giving a new support 
to the consistent tight-binding method for studying characteristics 
related to those properties. (Author). 


29199 (INIS-SU-225, pp. 34-36) Electron microscopy of Si- 
O,-anode oxide film InSb structure. Karpov, |.V.; Panchenkov, 
|.G.; Savel’'ev, L.V.; Tkachenko, S.D. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1990. 56p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003116. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Methods of Auger and X-ray photoelectron spectroscopy are 
used to study SiO,-anode oxide film (AOF)-inSb structure. It is 
shown that at SiO,-AOF interface reduction of Sb oxide up to ele- 
ment Sb and SiO, oxidation up to SiOz takes place. The effect of 
electrolyte form on chemical composition of SiO,-AOF interface is 
studied. 7 refs.; 2 figs. 
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29200 (INIS-SU-225, pp. 39-40) Electrophysics of impurity 
clusters in silicon under electron irradiation. Velikov, L.V. (AN 
SSSR, Moscow (USSR). Inst. Obshchej Fiziki); Zhikharev, E.N.; 
Kalinushkin, V.P.; Milyaev, V.A.; Nikitin, V.A.; Sulimov, N.A. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 56p. (In Russian). 
In Experimental and theoretical physics: Collection. Order Number 
DE91003116. Source: OSTI; NTIS (US Sales Only); INIS. 

Using microwave frequency relaxometry and Reyleigh light scat- 
tering it is shown that in p- and n-type silicon, grown by 
Czochralsky method, recombination of impurity centers under elec- 
tron radiation effect takes place. Variation of charge carrier 
concentration in the impurity accumulation region and also variation 
of nonequilibrium carriers lifetime occur. 3 refs. 


29201 (INIS-SU-—257, pp. 62-63) Neutron inelastic scattering 
studies of actinide systems. Lander, G.H. (Commission of the 
European Communities, Karlsruhe (Germany, F.R.). European Inst. 
for Transuranium Elements); Stirling, W.G.; Rossat-Mignod, J.; 
Kern, S.; Loong, C.K. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 10 refs. ACTINIDE COMPOUNDS/magnetism; 
MAGNETISM; ANTIMONIDES; CRYSTAL FIELD; INELAS- 
TIC SCATTERING; INTERMETALLIC COMPOUNDS; MEV 
RANGE; MONOCRYSTALS; NEUTRONS; PLUTONIUM DIOXIDE; 
RESPONSE FUNCTIONS; URANIUM DIOXIDE; URANIUM TEL- 
LURIDES 


29202 (INIS-SU-257, pp. 97-98) High resolution neutron 
spectroscopy of crystal field excitations in NpO2. Fournier, J.M. 
(Parma Univ. (italy). Ist. di Fisica); Blaise, A.; Larroque, J.; 
Amoretti, G.: Caciuffo, R.; Hutchings, M.; Osborn, R.; Taylor, A. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
'89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. NEPTUNIUM OXIDES/crystal field; CROSS 
SECTIONS; ENERGY SPECTRA; INELASTIC SCATTERING; MEV 
RANGE 100-1000; NEUTRONS: ORDER PARAMETERS; THO- 
RIUM OXIDES; ULTRALOW TEMPERATURE 


29203 (INIS-SU-264, pp. 63-66) Effect of ThO, atomic 
structure on the shadow method sensitivity. Bukharov, A.S.; 
Eremenko, D.O.; Platonov, S.Yu.; Yuminov, O.A. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275—: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. Ali-union conference on physics 
of charged particies and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental investigation into the shadow method sensitivity for 
(111) and (100) directions in the case of *52Thid.xnf) reaction at 
Ed=15.6 MeV is conducted, and a theoretic analysis of 6x(v,rho,x) 
dependence is performed. Angular distribution of fission fragments 
in the vicinity of (111) and (100) crystallographic axes is measured 
in case of the experiment. The theoretic transition ratios obtained 
describe well the experimental results. 3 refs.; 2 figs. 


29204 (INIS-SU-264, pp. 70-73) Study of fission fragment 
channeling conditions in the silicon semiconductor detectors. 
Aleksandrov, A.A.; Pyatkov, Yu.V.; Slesarenko, A.l.; Shemetov, 
A.N.; Shlyapina, |.A. AN SSSR, Moscow (USSR); Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel'skij Inst. Yadernoj 
Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of investigation into the effect of heavy nucleus fission 
product (FP) channeling by thermal neutrons in silicon semiconduc- 
tor detectors, which was performed using a one-arm time-of-flight 


518 ERA Vol. 16, No. 10 


spectrometer, are presented. Beams of monomass Ni and All ions, 
produced by their knock-out from thin foils by fission products are 
used in a number of experimensts. Amplitude distribution of 2°5U 
FP for disoriented and oriented modes are presented. Evaluation 
of energy losses linked with nuclear collisions is conducted. 7 refs.; 
3 figs. 


29205 (JINR-R-3-89-1) Determination of magnetic field 
penetration depth in single crystalline superconducting film 
YBa2Cu,07 by the polarized neutron reflection method. 
Gaponov, S.V. (AN SSSR, Gorki (USSR). Inst. Prikladnoj Fiziki); 
Klyuenkov, E.B.; Dokukin, E.B. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 3p. (in Russian). 
Order Number DE91634219. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The magnetic field penetration depth in a single crystalline su- 
perconducting film YBa2Cu,07 (thickness 2000 A, deposite onto 
(1.0.0) plane of SrTiOz single crystal) along c axis at T=5.2 K tem- 
perature, according to the thermal polarized neutron reflection 
experiments, is equal to Ac=970_250*° A. 7 refs.; 3 figs. 


29206 (JINR-R—14-89-464) Singularities of magnetic order- 
ing for impurity atoms Mn in diluted alloys PtFe and Pd(Co,Fe) 
at low temperatures. Gurevich, G.M. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij); Erzinkyan, A.L.; Pavlov, 
V.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 11p. (In Russian). Order Number 
DE91639787. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zh. Ehksp. Teor. Fiz. 

Low temperature nuclear orientation of *4Mn in PtFe hosts with 
Fe content 0.05, 0.1 and 1 at.% as well as in Pd+1 at. Fe and Pt+1 
at. (Cop gFeo 2) hosts was studied. The temperature and external 
magnetic field dependencies of the effective magnetic field of Mn 
were interpreted as noncollinearity of the magnetic moments of Mn 
with reference to the direction of the macroscopic magnetization. 
This noncollinearity increases with Fe content in alloys studied and 
may be related to the existence of compering ferro- and antiferro- 
magnetic interactions in these systems. 12 refs.; 6 figs.; 2 tabs. 


29207 (JINR-R-14-89-602) On some structural peculiarities 
of Y(Ba,_,Srx)2Cu307_, ceramics. Balagurov, A.M. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron Physics); 
Zlokazov, V.B.; Mironova, G.M. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. 10p. (in Russian). Order Number 
DE91634214. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of Y(Ba;_,Srx)o2Cu3O7_, ceramics (z=0; X=0; 
X=0; 0.025; 0.375; 0.50; 0.625; 1.0 and Z=1; X=0; 0.25;0.50) have 
been studies by the neutron diffraction. In the oxygen-rich (z=0) the 
superconductivity is absent for x>0.5. Increase of the Sr substitu- 
tion leads to a linear contraction of the a, b and c axes. 18 refs.; 6 
figs.; 3 tabs. 


29208 (JINR-R—14-89-603) Neutron diffraction localization 
of 5:7Fe in the YBa2(Cu,_,Fex)30¢,, structure. Balagurov, A.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics); Mironova, G.M.; Khvan Chan Gen; Lyubutin, 1.S.; 
Shapiro, A.Ya. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1989. 8p. (In Russian). Order Number 
DE91634215. Source: OSTI; NTIS (US Sales Only); INIS. 

Sumitted to the journal Zh. Ehksp. Teor. Fiz. 

Neutron diffraction analysis has been used to study the crystal 
structure and iron localization in Cul and Cu2 sites of 
YBaz(Cu,_,Fex)3O¢,5 for 0<=x<=0.27. The enhance the differ- 
ence in neutron scattering from Cu and Fe nuclei the samples 
containing iron enriched by Fe” isotope (up to 95%). The Rietveld 
refinement of data was carried out and showed the tetragonal 
structure (space group P4/mm) for all iron concentrations at x=> 
0.5. The superconductive properties were found up to x=0.15. For 
0<=x<=0.10 region the iron content in Cu2 site is found to be 
close to zero. For higher concentrations x=x9+Ax(Xo+0.1) the ex- 
cess of iron A x is randomly distributed over Cul and Cu2 sites. 
The oxygen content in the Cu- chains increases proportionally to 
the iron concentration in the quantity 0.4+-0.5 of 0 per one Fe 
atom. 8 refs.; 5 figs.; 2 tabs. 





29209 (LAMP-91/1) Real time refractive index measure- 
ment by ESPI. LAMP series report. Torroba. R. (international 
Centre for Theoretical Physics. Trieste (Italy)): Joenathan. C. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Mar 1991 
15p. Order Number DE91641595. Source: OSTI: NTIS (US Sales 
Only): INIS 

In this paper a method to measure refractive index variations in 
real time is reported. A technique to introduce reference fringes in 
real time is discussed. Both the theoretical and experimental re- 
sults are presented and an example with phase shifting is given 
(author). 8 refs, 5 figs 


29210 (LA-UR-91-2259) Model description of transition 
metals using the rotated second moment approximation. Kress, 
J.D.; Voter, A.F. Los Alamos National Lab., NM (United States). 25 
Jun 1991. 14p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9105172-3: Inter- 
national Energy Agency (IEA) workshop on the use of molecular 
dynamics in modeling radiation effects and other non-equilibrium 
phenomena, La Jolla, CA (United States), 6-8 May 1991). Order 
Number DE91016043. Source: OSTI: NTIS; INIS: GPO Dep. 

An interatomic potential is described, the rotated second moment 
approximation (RSMA), which incorporates directional bonding 
through energy moments evaluated over directional atomic orbitals. 
When non- directional orbitals are used, RSMA reduces to the 
standard SMA, and is thus capable of describing metallic systems. 
A model RSMA potential is demonstrated for 3d transition metals, 
with only first neighbor shell interactions, which can correctly pre- 
dict the experimental trend in the relative stability of the fec and 
hep structures. A generalization of RSMA is proposed that is re- 
lated in the same way that the embedded atom method (EAM) is 
related to the SMA. A generalized fec RSMA potential is con- 
structed for which the Cauchy pressure can be made negative by 
systematically adjusting one parameter. This behavior results from 
the angular (directional) forces and not from a_ physically- 
unreasonable embedding function. 17 refs., 1 fig., 1 tab. 


29211 (LIYaF-1543) Temperature dependences of the 
structural parameters of a high-Tc 1-2-3 superconductor based 
on samarium zero matrix. Krutov, G.A. (and others); Kudryashov, 
V.A.; Kurbakov, A.l. AN SSSR, Leningrad (USSR). Inst. Yadernoj 
Fiziki. 1989. 16p. (In Russian). Order Number DE91636322. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results pf the structural studies of the high temperature su- 
perconductor SmBazCu3 7_¢ within the temperature range 63 
k<T<99 K and T=300 K are presented. To increase the sensitivity 
of the experiment to better resolve the Ba-Cu-O fragment of the 
structure the isotope contrast method using ®°Cu isotope and a 
mixture or '5*Sm and '**Sm isotopes is applied. The values of the 
structural parameters were obtained by the profile analysis of the 
experimental spectra. 19 refs.3 figs. 


29212 (LNCC—041/90) Bifurcation of the spin-wave equa- 
tions. Cascon, A. (Laboratorio Nacional de Computacao Cientifica 
(LNCC), Rio de Janeiro, RJ (Brazil)); Koiller, J.; Rezende, S.M. 
Laboratorio Nacional de Computacao Cientifica (LNCC), Rio de 
Janeiro, RJ (Brazil). 1990. 80p. Order Number DE91641607. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We study the bifurcations of the spin-wave equations that de- 
scribe the parametric pumping of collective modes in magnetic 
media. Mechanisms describing the following dynamical phenomena 
are proposed: (i) sequential excitation of modes via zero eigen- 
value bifurcations; (ii) Hopf bifurcations followed (or not) by 
Feingenbaum cascades of period doubling; (iii) local and global ho- 
moclinic phenomena. Two new organizing center for routes to 
chaos are identified; in the classification given by Guckenheimer 
and Holmes [GH], one is a codimension-two local bifurcation, with 
one pair of imaginary eigenvalues and a zero eigenvalue, to which 
many dynamical consequences are known; secondly, global homo- 
clinic bifurcations associated to splitting of separatrices, in the limit 
where the system can be considered a Hamiltonian subjected to 
weak dissipation and forcing. We outline what further numerical 
and algebraic work is necessary for the detailed study following 
this program. (author). 
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29213 (LYCEN-90-25) Sum rules for synchrotron radiation 
in nonuniform field. Application to channeling radiation. Artru. 
X. Lyon-1 Univ.. 69 - Villeurbanne (France). Inst. de Physique Nu- 
cleaire. 1990. 6p. (CONF-9005371-: 4. All-Union Conference on 
Interaction of Radiation with Solids, Kabardino-Balkarian (USSR), 
15-19 May 1990). Order Number DE91513562. Source: OSTI: 
NTIS (US Sales Only) 

Sum rules are derived which relate moments of the differential 
photon spectrum emitted by a classically moving point charge to 
the integral of the square of the apparent position. velocity or ac- 
celeration. as seen by the observer. Smoothing of the trajectory by 
means of a convolution with a function f(tau). where tau is the ob- 
server's time. results in a filtering of the spectrum by antif(w)*, 
antif(w) being the Fourier transform of antif(tau): this allows us to 
write filtered sum rules. Examples of applications of unfiltered and 
filtered sum rules to computer simulation of channeling radiation 
are presented. 


29214 (UCRL-JC—106331) Critical properties of strongly in- 
teracting bosons on a lattice. Batrouni, G.G. Lawrence Livermore 
National Lab., CA (United States). 8 Feb 1991. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910298—-2: 4. annual workshop on the recent 
development of computer simulation studies in condensed matter 
physics, Athens. GA (United States). 18-22 Feb 1991). Order Num- 
ber DE91016926. Source: OST!; NTIS; GPO Dep 

We use quantum Monte Carlo techniques to study the critical 
properties of an interacting boson model in one dimension with and 
without disorder in the absences of disorder, the phase diagram 
consists of a Mott insulating phase at commensurate fillings and a 
superfluid phase. The effect of disorder is to shrink the Mott insula- 
tor phase and to cause the emergence of two new insulating 
regions. Our simulations are the first to demonstrate the existence 
and study the properties of the predicted “Bose glass” phase as 
well as an unanticipated Anderson-like insulating regime. For the 
uniform system, we study the critical behaviour of the superfluid 
density and the compressibility, and measure the exponents v and 
z, which agree with predictions based on a scaling analysis. 18 
refs., 10 figs. 
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Refer also to citation(s) 27499, 27505, 27608, 27643, 27645, 
27646, 27648, 27649, 27651, 27652, 27658, 27659. 27662, 27690, 
27695, 27702, 27703, 27705, 27769, 27784, 27803, 29205, 29211, 
29214 


29215 (ANL/CP-72997) Cu-O charge fluctuations and 
electron-phonon coupling in the effective single-band Hubbard 
theory for cuprate superconductors. Fedro, A.J. (Northern Illi- 
nois Univ., De Kalb, IL (United States). Dept. of Physics): 
Schuettler, H.B. Argonne National Lab., IL (United States). [1991]. 
3p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States); 
Georgia Univ., Athens, GA (United States). DOE Contract 
W-31109-ENG-38. Grant DMR-8913878. (CONF-910736—12: 
International conference on materials and mechanisms of super- 
conductivity, Kanazawa (Japan), 22-26 Jul 1991). Order Number 
DE91016526. Source: OSTI; NTIS; GPO Dep 

We present results for the effective electronic and breathing 
mode electron-phonon coupling parameters in an effective single 
band model for the cuprate materials which explicitly incorporates 
the lowest energy Cu-O charge excitations of the more complicated 
multi-band models. We point out the possibility that the cuprates 
may be close to a phonon-driven charge instability. 


29216 (CBPF-NF—018/90) Measurements of the electric 
field gradient at cadmium in YBa2Cu,0,, Y2BaCuO,; and 
Y2Cu205. Saitovitch, H.; Silva, P.RJ. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1990. 14p. 
Order Number DE91641747. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The electric Field Gradient (EFG) at diluted Cd sup(111) in YBa 
sub(2)Cu sub(3)O sub(x) was measured by Angular Correlation 
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(AC:. In order to determine the atom-probe localization. AC mea- 
surements were also. performed on Y sub(2)BaCuO sub(5). A 
nuclear electric quadrupole interaction frequency (NQIF) was asso- 
ciated with Cd sup(111) in YBa sub(2)Cu sub(3} O sub(x) Cu(1) 
site. (author) 


29217 (CONF-910795-11 Superconductivity induced by 
very high magnetic fields: Thermodynamic and transport 
properties. Rasolt, M. Oak Ridge National Lab.. TN (United 
States). Jun 1991. 38p. Sponsored by USDOE. Washington. DC 
(United States). DOE Contract AC05-840R21400. From Gordon 
Godfrey workshop on condensed matter physics: strongly corre- 
lated electron systems: Sydney (Australia); 1-5 Jul 1991. Order 
Number DE91015327. Source: OSTI: NTIS: GPO Dep. 

We discuss the progress made in the last few years in under- 
standing the properties of superconductors in very high magnetic 
fields. A key point we wish to emphasize is that the usual frustra- 
tion of a superconductor, reflected in diamagnetic pair breaking. is 
completely obviated when all electrons reside in only a few Landau 
levels. A new relation between the superconducting order parame- 
ter and the magnetic field now exists which permits a strong 
enhancement of the critical temperature with increasing magnetic 
field. The issue of Pauli pair breaking and the effect of impurities in 
this new state are also discussed along with the important 
observation that the attractive component of the effective electron- 
electron interaction is enhanced with increasing magnetic field. 11 
refs., 5 figs. 


29218 (CONF-9105147—2) Studies of “non-ideal” supercon- 
ductors using dc magnetic methods. Thompson, J.R. (Oak 
Ridge National Lab., TN (USA)): Christen. D.K. Kerchner. H.R.; 
Boatner, L.A.; Sales, B.C.; Chakoumakos. B.C.; Hsu. H.; Brynes- 
tad, J.: Kroeger, D.M.; Williams, R.K.; Feenstra, R.; Sun, Yang 
Ren; Kim, Y.C.; Ossandon, J.G.; Malozemoff. A.POak Ridge Na- 
tional Lab., TN (United States). [1991]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Three-day international workshop on AC 
susceptibility; Coolfont. WV (United States); 20-22 May 1991. Or- 
der Number DE91015642. Source: OSTI; NTIS; GPO Dep. 

Among the most informative and facile methods for investiga- 
tions of a superconductor are measurements of its static 
magnetization. The objective of this paper is to analyze some ex- 
perimental features frequently observed in static (dc) magnetization 
studies of conventional and high-T-superconductors. We shall dis- 
cuss investigations employing measurement protocols in which the 
sample is cooled through the superconductive transition tempera- 
ture in a finite magnetic field (“field cooled”) and compare this with 
zero-field-cooled studies. Also considered are reversible and irre- 
versible materials; particle size effects; some effects of granular 
and multiply-connected materials; penetration depth studies of type 
2 materials in the vortex state; and fine scale “multi-connected” 
materials produced by heavy ion irradiation that produces very sig- 
nificant enhancements of the critical current density J. in the high 
temperature superconductor Y,Ba2Cu307. Many of these super- 
conductors are “non-ideal” in that they may contain defects and 
inhomogeneities or may have small dimensions comparable with 
miscroscopic superconductive lengths. Practically speaking, how- 
ever, such materials are often encountered experimentally and can 
have very desirable physical properties, such as high J, values in 
the ion-irradiated crystal. 33 refs., 9 figs., 1 tab. 


29219 (DOE/ER/45333—1) [Mixed valent and heavy feri- 
mons and related systems]: Final technical report. 
Schlottmann, P. Temple Univ., Philadelphia, PA (United States). 
Dept. of Physics. 15 Apr 1991. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-87ER45333. 
Order Number DE91015454. Source: OSTI; INIS; NTIS; GPO Dep. 

The main objective of the project is to gain a better understand- 
ing of highly correlated fermion systems. High correlations appear 
in a variety of solid state phenomena: mixed-valence and heavy- 
fermions or Kondo systems, superfluid and normal He?, 
high-temperature superconductors, magnetism in low dimensions, 
quantum Hall effect, spin-fluctuations in transition metals, giant 
magnetic moments, tunneling of an atom interacting with a 
degenerate electron gas, quantum dissipative systems, organic su- 
perconductors, etc. The primary focus of the work is on valence 
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mixing and heavy fermions. but elated highly correlated systems 
are also studied. In this paper a brief summary of the achieve- 
ments grouped under four headings. namely (1) heavy 
fermions-mixed valence-Kondo. (2) magnetism in low dimensions. 
(3) narrow band phenomena‘Hubbard model and (4) collaborations 
with experimentalists 


29220 (IAEA-TECDOC-594. pp. 209-214) Construction of a 
new high-field laboratory at the National Research Institute for 
Metals, Japan. Wada. H. (National Research Inst. for Metals, 
Tsukuba. Ibaraki (Japan)): Inoue. K.: Kiyoshi, T.: Asano, T.; Itoh, 
K.: Aoki, H. International-Atomic Energy Agency. Vienna (Austria). 
Apr 1991. (CONF-8909184—: IAEA specialists meeting on super- 
conducting materials and magnets. Tokyo (Japan). 4-6 Sep 1989). 
In Superconducting materials and magnets: Proceedings of a spe- 
cialists’ meeting held in Tokyo, 4-6 September 1989. 217p. Order 
Number DE91634464. Source: OSTI: NTIS (US Sales Only); INIS. 

The National Research Institute for Metals (NRIM) has been 
developing a series of high-field magnets since 2 years as a partic- 
ipant organization in the Science and Technology Agency's (STA) 
Multi-Core Research Project on Superconductivity which focuses on 
the research and development of high-temperature oxide supercon- 
ductors. These magnets should be used to evaluate the properties 
of superconductors developed in the project. They will eventually 
be gathered at Tsukuba and form a new high-field laboratory, a 
center for various kinds of experiments using high magnetic fields. 
The magnet development program involves an 80 T class long- 
pulse magnet system, a 40 T class hybrid magnet system, a 20 T 
class superconducting large-bore magnet system, and three NMR 
quality superconducting magnet systems. (author). 7 tabs. 


29221 (IFT-P-009/91) High-T. BCS gap-to-T, ratio. Aguilera- 
Navarro, V.C.; Llano, M. Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil). 1991. 10p. Order Number DE91641748. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Weak-coupling BCS superconductivity theory is shown to admit a 
more general T (sub)c formula allowing recent empirical values for 
both organic and ceramic superconductors of the gap-to-T (sub)c 
ratio larger than 3.53 not to be inconsistent with weak electron- 
boson coupling. (author). 


29222 (LA-UR-91-2422) de Haas van Alphen effect in high 
temperature superconductors. Mueller, F.M. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9103112—4: Conference on fermiology of high T, 
superconductors, Argonne, IL (United States), 25-27 Mar 1991). 
Order Number DE91016198. Source: OSTI; NTIS; GPO Dep. 

The de Haas van Alphen effect has been investigated using 100 
tesla fields and temperatures below 4.2 Kelvin. It is concluded trom 
these measurements that YBCO exhibits a Fermi surface with at 
least three separate extremal frequencies for the c-axis parallel to 
the applied field. Orbital masses, renormalization g's and scattering 
rates are estimated from an amplitude analysis. 16 rets., 2 figs. 


29223 (LBL-30563) Macroscopic quantum tunneling in 
Josephson tunnel junctions and Coulomb blockade in single 
small tunnel junctions. Cleland, A.N. Lawrence Berkeley Lab., 
CA (United States). Apr 1991. 171p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE91016258. Source: OSTI: NTIS; INIS; GPO Dep. 
Experiments investigating the process of macroscopic quantum 
tunneling in a moderately-damped, resistively shunted, Josephson 
junction are described, followed by a discussion of experiments 
performed on very small capacitance normal-metal tunnel junc- 
tions. The experiments on the resistively-shunted Josephson 
junction were designed to investigate a quantum process, that of 
the tunneling of the Josephson phase variable under a potential 
barrier, in a system in which dissipation plays a major role in the 
dynamics of motion. All the parameters of the junction were mea- 
sured using the classical phenomena of thermal activation and 
resonant activation. Theoretical predictions are compared with the 
experimental results, showing good agreement with no adjustable 
parameters; the tunneling rate in the moderately damped (Q ~ 1) 
junction is seen to be reduced by a factor of 300 from that pre- 
dicted for an undamped junction. The phase is seen to be a good 





quantum-mechanical variable. The experiments on small capaci- 
tance tunnel junctions extend the measurements on the larger-area 
Josephson junctions from the region in which the phase variable 
has a fairly well-defined value, i.e. its wavefunction has a narrow 
width, to the region where its value is almost completely unknown. 
The charge on the junction becomes well-defined and is predicted 
to quantize the current through the junction, giving rise to the 
Coulomb blockade at low bias. | present the first clear observation 
of the Coulomb blockade in single junctions. The electrical environ- 
ment of the tunnel junction, however, strongly affects the behavior 
of the junction: higher resistance leads are observed to greatly 
sharpen the Coulomb blockade over that seen with lower resis- 
tance leads. | present theoretical descriptions of how the 
environment influences the junctions; comparisons with the experi- 
mental results are in reasonable agreement. 


29224 (LIU-TEK-LIC—90-44) DC Magnetron sputtering of 
Y-Ba-Cu-O thin films. Linkoeping Studies in Science and Technol- 
ogy. Larsson, Gunnar. Linkoeping Univ. (Sweden). Dept. of 
Physics and Measurement Technology. Sep 1990. 57p. Order 
Number DE91640970. Source: OSTI; NTIS (US Sales Only); INIS. 

| have been studying dc magnetron sputtering of thin film 
YBaz2CugzO¢,,, one of the recently discovered high- temperatures 
superconductors. In the introduction a brief review of the subjects 
sputtering and superconductivity is given. Since partial pressure 
measurements, especially for oxygen, have been important in the 
work | include a short description of the operating principles of 
mass spectroscopy. Experimental results in addition to what is 
given in the papers concerning plasma are presented in an appen- 
dix at the end of the introduction. (au). 


29225 (UCRL-JC—107770) Analogous behavior in the quan- 
tum hall effect, anyon superconductivity, and the standard 
model. Laughlin, R.B. (Stanford Univ., CA (United States). Dept. of 
Physics); Libby, S.B. Lawrence Livermore National Lab., CA 
(United States). Jul 1991. 18p. Sponsored by National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Grant DMR-88-16217. (CONF-901145—1: Beyond 
the standard model II - a critical review of the standard model and 
the prospects for discovering new physics, Norman, OK (United 
States), 1-3 Nov 1990). Order Number DE91016609. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Similarities between physical behavior known to occur, or sus- 
pected of occurring, in simple condensed matter systems and 
behavior postulated by the standard model are identified and dis- 
cussed. Particular emphasis is given to quantum number 
fractionalization, spontaneous occurrence of gauge forces, sponta- 
neous violation of P and T, and anomaly cancellation. 46 refs. 
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Refer also to citation(s) 27636, 27638, 28140, 28151, 28433, 
28871, 28956 


29226 (CBPF-NF-009/91) Spontaneous magnetisation of 
the extended discrete n-vector ferromagnet. Cruz, H.R. de 
(Alagoas Univ., Maceio, AL (Brazil). Dept. de Fisica); Costa, 
U.M.S.; Tsallis, C. Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil). 1991. 16p. Order Number 
DE91641473. Source: OSTI; NTIS (US Sales Only); INIS. 

Within a simple real space renormalization group framework, we 
calculate the thermal evolution of the spontaneous magnetisation 
associated with the (extended) discrete N-vector ferromagnet. The 
corresponding critical exponents G are calculated as well. (author). 


29227 (CBPF-NF—-039/90) Spinning fluids in general relativ- 
ity: a variational formulation. Oliveira, H.P. de (Universidade do 
Estado, Rio de Janeiro, RJ (Brazil). Inst. de Fisica); Salim, J.M. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1990. 17p. Order Number DE91641502. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper we present a variational formulation for spinning flu- 
ids in General Relativity. In our model each volume element of the 
fluid has rigid microstructure. We deduce a symmetrical energy- 
moment tensor where there is an explicit contribution of kinetic 
spin energy to the total energy. (author). 
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29228 (CBPF-NF—-040/90) Backwards time travel induced 
by combined magnetic and gravitational fields. Novello. M.: 
Svaiter, N.F.; Guimaraes, M.E.X. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro. RJ (Brazil). 1990. 14p. Order 
Number DE91641503. Source: OSTI; NTIS (US Sales Only): INIS. 

We analyse the behaviour of an elementary microscopic particle 
submitted to combined Magnetic and Gravitational Fields on 
Goedel’s Universe. The exam is made in a local Gaussian system 
of coordinates. (author). 


29229 (DOE/ER/13576—1) Nonlinear optical interactions in- 
volving the real Gaussian field: Final report. Elliott, D.S. Purdue 
Univ., Lafayette, IN (United States). School of Electrical Engineer- 
ing. [1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER13576. Order Number 
DE91015052. Source: OSTI; NTIS; GPO Dep 

The goal of this project is to determine the effect of the band- 
width of a laser on nonlinear iterations between the laser light and 
on atomic system. Atomic structure (or more specifically, atomic 
wave functions) can be probed very sensitively by examining the 
behavior of the atom when irradiated by laser radiation resonant 
with a transition between various energy eigenstates of the atom. 
When making these observations, it is important to known the fea- 
tures of the atomic response are caused by the intrinsic properties 
of the atom and what is caused by other influences, such as the 
bandwidth of the laser. During the period of this grant we have de- 
veloped a method for generating the real Gaussian field and 
testing some of its statistical properties, calculated the effect of a 
Fabry-Perot interferometer on the statistical properties of the trans- 
mitted light when the phase diffusion field, the real Gaussian field 
and the thermal field is incident upon it; and measured the same 
effect for the real Gaussian field. Projects under way which are not 
yet complete are measurements of the effect of this field on 
two-photon absorption and extension of this technique to the gen- 
eration of the complex Gaussian field. 7 refs. 


29230 (DOE/ER/25019-23) [Nonliner resonance}: Annual 
progress report, April 1, 1990—January 15, 1991. Kevorkian, J.; 
Bosley, D.L.; Pernarowski, M. Washington Univ., Seattle, WA 
(United States). Dept. of Applied Mathematics. [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-86ER25019. Order Number DE91016952. Source: OSTI; 
NTIS; GPO Dep. 

Short communication. OSCILLATORS/adiabatic invariance; FREE 
ELECTRON LASERS/mathematical models; SOMATIC CELLS/ 
electrophysiology; PROGRESS REPORT: OSCILLATORS; HAMIL- 
TONIANS; OSCILLATION MODES: RESONANCE; WIGGLER 
MAGNETS; ASYMPTOTIC SOLUTIONS; NUMERICAL SOLUTION; 
PANCREAS; ELECTROPHYSIOLOGY; NONLINEAR PROBLEMS 


29231 (IC-90/467) Analytical solutions for ozone genera- 
tion by point to plane corona discharge. Bestman, A.R. 
international Centre for Theoretical Physics, Trieste (Italy). Dec 
1990. 8p. Order Number DE91641474. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A recent mathematical model developed for ozone production is 
tackled analytically by asymptotic approximation. The results 
obtained are compared with existing numerical solutions. The com- 
parison shows good agreement. (author). 3 refs, 1 fig. 


29232 (IC—90/470) Fluctuation in tissue temperature due to 
environmental variation - 1: Effect of free convection currents. 
Bestman, A.R. Intemational Centre for Theoretical Physics, Trieste 
(Italy). Dec 1990. 11p. Order Number DE91641475. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Naturally when there is heat transfer between the environment 
and a vertical tissue, free convection currents arise and these cur- 
rents provoke fluid motion. This problem is solved in this paper for 
the transient situation when there is a step change in the environ- 
mental temperature for the idealized situation of a single tissue. 
The Laplace transform technique does not allow an analytic 
inversion. However for limiting values of the film heat transfer coef- 
ficient, analytical solutions are obtained. This work compliments 
previous ones where tissue is assumed horizontal and free convec- 
tion currents are ignored. (author). 3 refs, 2 figs. 
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29233 (1C—90/471) Fluctuation in tissue temperature due to 
environmental variation - 2: Effect of body thermal radiation. 
Bestman. A.R. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1990. 7p. Order Number DE91641476. Source: OSTI: 
NTIS (US Sales Only): INIS. 

When the body temperature is very high. there is the need to in- 
corporate thermal radiation in the bioheat equation. This problem is 
modelled and solved when there is a small step rise in the environ- 
mental temperature. Employing the Laplace transform and the 
WKB approximation asymptotic solutions are obtained for limiting 
values of the skin film coefficients. These analytical solutions are 
discussed quantitatively. (author). 3 refs. 


29234 (IC—90/472) Fluctuation in tissue temperature due to 
environmental variation - 3: Effect of external thermal radia- 
tion. Bestman, A.R. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 8p. Order Number DE91641477. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper thermal radiative heat transfer is considered when 
there is heat exchange between very hot environment and the 
skin. The Laplace transform method coupled with limiting values of 
the film heat transfer coefficients yield analytical solutions for the 
perturbed temperature equations. The analytical results are dis- 
cussed. (author). 3 refs. 


29235 (IC—90/473) Global models for the biomechanics of 
green plants: 1. Bestman, A.R. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Dec 1990. 12p. Order Number 
DE91641478. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper considers the biomechanics of green plants for 
Reynolds number flow in the stem. In particular, it is assumed that 
the stem is cylindrical and the flow fully-developed. So that if the 
aspect ratio is defined as the ratio of the stem radius to its length, 
then when the aspect ratio is small analytical solutions have been 
developed for the concentration, temperature and the axial velocity. 
The process of translocation and transpiration are discussed quan- 
titatively. (author). 4 refs, 2 figs. 


29236 (I\C—90/477) Generalized Riemann zeta-tunction reg- 
ularization and Casimir energy tor a piecewise uniform string. 
Li Xinzhou (East China Inst. for Theoretical Physics, Shanghai 
(China)); Shi Xin; Zhang Jianzu. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Dec 1990. 9p. Order Number 
DE91641479. Source: OSTI; NTIS (US Sales Only); INIS. 

The generalized zeta-function techniques will be utilized to inves- 
tigate the Casimir energy for the transverse oscillations of a 
piecewise uniform closed string. We find that zeta-function regular- 
ization method can lead straightforwardly to a correct result. 
(author). 6 refs. 


29237 (IC—91/2) Topologicei duals of Banach spaces as 
Banach algebras and applications. Desquith, E. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1991. 26p. Order 
Number DE91641482. Source: OSTI; NTIS (US Sales Only); INIS. 

Banach algebra structures on the topological dual X” of a Ba- 
nach space X are defined, and some algebraic and topological 
properties of such Banach algebras are studied. In this paper, on 
the second dual space X** of a Banach space X, different prod- 
ucts, each of which turns X** into an associative Banach algebra 
which satisfies similar properties are also defined. 13 refs. 


28238 (IC-91/10) The error and covariance structures of 
the mean approach mode! of pooled cross-section and time 
series data. Nuamah, N.N.N.N. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1991. 19p. Order Number 
DE91641480. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper postulates the assumptions underlying the Mean Ap- 
proach model and recasts the re-expressions of the normal 
equations of this model in partitioned matrices of covariances. 
These covariance structures have been analysed. (author). 16 refs. 


29239 (IC-91/13) Anisotropic spheres in general relativity. 
Rago, H. International Centre for Theoretical Physics, Trieste 
(Italy). Jan 1991. 9p. Project C-379-89-05. Order Number 
DE91641504. Source: OSTI; NTIS (US Sales Only); INIS. 

A prescription originally conceived for perfect fluids is extended 
to the case of anisotropic pressures. The method is used to obtain 
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exact analytical solutions of the Einstein equations for spherically 
symmetric selfgravitating distribution of anisotropic matter. The so- 
lutions are matched to the Schwarzschild exterior metric. (author). 
15 refs 


29240 (IC-91/19) A G.N.S.-type theorem for a non- 
involutive Banach algebra. Desquith. E. International Centre tor 
Theoretical Physics, Trieste (Italy). Feb 1991. 22p. Order Number 
DE91641481. Source: OSTI; NTIS (US Sales Only); INIS. 

Given an involutive Banach algebra A with a bounded approxi- 
mate identity, the elegant construction by Gelfand, Naimark and 
Segal, associates to each positive linear functional f on A, a triple 
(Hy, 7, &), Where H; is a Hilbert space with scalar product denoted 
by: <., .>, 7 is a representation of A into L(H,), the space of 
bounded linear operators on Hy, & is a cyclic vector in Hy, such 
that: f(x)=<74(x)é;, € >, for all x is an element of A. In this result, 
the existence of a (multiplicative) involution on A, is central. The 
aim of this paper is to show that such a construction may be per- 
formed for a non-involutive Banach algebra, to obtain a similar 
triple (H, w, €) as above. Moreover, this procedure indeed enables 
us to associate to the topological dual of any Banach space, a limi- 
nary C*-subalgebra of L(H). A notion of compact Hilbert algebras 
will be introduced, together with a method of construction of a 
large collection of such spaces. (author). 14 refs. 


29241 (IC—91/22) State vector reduction - 1: Dynamical re- 
duction theories; changing quantum theory so the statevector 
represents reality. Ghirardi, G.C. (international Centre for Theo- 
retical Physics, Trieste (Italy)); Pearle, P. International Centre for 
Theoretical Physics, Trieste (Italy). Feb 1991. 19p. Order Number 
DE91641488. Source: OSTI; NTIS (US Sales Only); INIS. 

The propositions, that what we see around us is real and that 
reality should be represented by the statevector. conflict with quan- 
tum theory. In quantum theory, the statevector can readily become 
a sum of states of comparable norm, each state representing a dif- 
ferent reality. In this paper we present the Continuous Spontaneous 
Localization (CSL) theory, in which a modified Schroedinger equa- 
tion, while scarcely affecting the dynamics of a microscopic system, 
rapidly “reduces” the statevector of a macroscopic system to a 
state appropriate for representing individual reality. (author). Refs. 


29242 (IC-91/23) State vector reduction - 2: Elements of 
physical reality, nonlocality and stochasticity in relativistic dy- 
namical reduction models. Ghirardi, G.C. (International Centre for 
Theoretical Physics, Trieste (Italy)): Pearle, P. International Centre 
tor Theoretical Physics. Trieste (Italy). Feb 1991. 18p. Order Num- 
ber DE91641489. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of getting a relativistic generalization of the CSL dy- 
namical reduction model, which has been presented in part |, is 
discussed. In so doing we have the opportunity to introduce the 
idea of a stochastically invariant theory. The theoretical model we 
present, that satisfies this kind of invariance requirement, offers us 
the possibility to reconsider, from a new point of view, some con- 
ceptually relevant issues such as nonlocality, the legitimacy of 
attributing elements of physical reality to physical systems and the 
problem of establishing causal relations between physical events. 
(author). Refs, 3 figs. 


29243 (1\C-91/25) Regularity of exponentially harmonic 
functions. Duong Minh Duc; Eells, J. International Centre for The- 
oretical Physics, Trieste (Italy). Feb 1991. 20p. Order Number 
DE91641483. Source: OSTI; NTIS (US Sales Only); INIS. 

A key result on the boundedness of positive subsolutions of cer- 
tain non-uniformly elliptic equations is established. 6 refs. 


29244 (IC-91/30) Functional integrals in the strong 
coupling regime and the polaron self energy. Efimov, G.V. (In- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Ganbold, 
G. International Centre for Theoretical Physics, Trieste (Italy). Feb 
1991. 16p. Order Number DE91641484. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A general method of representation of functional integrals in the 
strong coupling regime is developed. This method is applied to the 
computing polaron ground state energy at large coupling constant. 
(author). 17 refs, 1 fig., 1 tab. 





29245 (\C—91/32) Dendrology and its applications. Shalen. 
P.B. International Centre for Theoretical Physics, Trieste (Italy) 
Feb 1991. 74p. Order Number DE91641485. Source: OSTI: NTIS 
(US Sales Only): INIS. 

The paper represents basically the lectures given by the author 
at the workshop on geometric group theory about group actions on 
real trees. Rets and figs. 


29246 (IFT-P—004/91) The quantum brownian particle and 
memory effects. Britani. J.R. (Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Inst. de Fisica); Mizrahi, S.S.; Pimentel, B.M 
Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1991. 22p. 
Order Number DE91641490. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Quantum Brownian particle, immersed in a heat bath, is de- 
scribed by a statistical operator whose evolution is ruled by a 
Generalized Master Equation (GME). The heat bath degrees of 
freedom are considered to be either white noise or coloured noise 
correlated.while the GME is considered under either the Markov or 
Non-Markov approaches. The comparison between these consider- 
ations are fully developed and their physical meaning is discussed 
(author) 


29247 (IFT-P—008/91) Increase of internal energy due to 
measurement. Daboul, J. Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil). 1991. 8p. Order Number DE91641491. Source: 
OSTI: NTIS (US Sales Only); INIS. 

We argue that the internal energy E=(H) of a macroscopic 
system in thermal equilibrium must increase, if we measure an ob- 
servable A which does not commute with the Hamiltonian H. We 
derive an expression for calculating a lower bound for this increase 
in E. We then generalize the above result, and show that under 
certain conditions the expectation value (C) of an observable C 
should increase by the measurement of another observable A, if A 
and C do not commute. (author). 


29248 (IFT-P-26/90) The quantum limit for information 
transmission. Schiffer, M. Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil). 1990. 17p. Order Number DE91641492. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We give two independent and rigorous derivations for the quan- 
tum bound on the information transmission rate as proposed 
independently Bekenstein and Bremermann, preceded by a heuris- 
tic argument showing why such a sort of bound should hold. In 
both approaches, information carriers are quanta of some field. The 
first method resembles the microcanonical approach to Statistical 
Mechanics where the strategy of overestimating the real number of 
states by relaxing the indistinguishability of quanta was adopted. 
The second is entirely based upon max-entropy methods. Amaz- 
ingly enough, the results obtained by these physically unrelated 
premises turn out to be identical, namely, that the single (noiseless) 
channel capacity is | sub(max) E/2zh bits s sup(-1). It is further 
shown that, in a finite time tau no information can ever be con- 
veyed unless the energy threshold 2 wh/tau is reached. (author). 


29249 
Schiffer, M. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1990. 10p. Order Number DE91641493. Source: OSTI; 
NTIS (US Sales Only); INIS. 

in this letter we clear up the long-standing misidentification of 
Shannon's Information with Entropy. We show that Information, in 
contrast to Entropy, is not invariant under unitary transformations 
and that these quantities are only equivalent for representations 
consisting of Hamiltonian eigenstates. We illustrate this fact 
through a toy system consisting of a harmonic oscillator in a coher- 
ent state. It is further proved that the representations which 
maximize the information are those which are energy-eigenstates. 
This fact sets the entropy as an upper bound for Shannon's Infor- 
mation. (author). 


(IFT-P—27/90) Shannon's information is not entropy. 


29250 (IFT-P—28/90) Global and local transformations: an 
overview. Aldrovandi, R.; Pereira, J.G. Instituto de Fisica Teorica 
(IFT), Sao Paulo, SP (Brazil). 1990. 28p. Order Number 
DE91641505. Source: OSTI; NTIS (US Sales Only); INIS. 
Common aspects in Gauge Theories and General Relativity are 
reviewed, with particular emphasis for the non-covariant behaviour 
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of the gauge field self-coupling and the gravitationai field eneray- 
momentum. They are quite similar provided and underlying flat 
space view of General Relativity is adopted. (author) 


29251 (IFT-P—33/90) Non-singular spiked harmonic oscilla- 
tor. Aguilera-Navarro. V.C. (Instituto de Fisica Teorica (IFT). Sao 
Paulo. SP (Brazil}): Guardiola. R. Instituto de Fisica Teorica (IFT), 
Sao Paulo. SP (Brazil). 1990. 19p. Order Number DE91641494. 
Source: OSTI: NTIS (US Sales Only): INIS 

A perturbative study of a class of non-singular spiked harmonic 
oscillators defined by the hamiltonian H = d sup(2)/dr sup(2) + r 
sup(2) + Nr supa) in the domain [0.cc] is carried out. in the two 
extremes of a weak coupling and a strong coupling regimes. A path 
has been found to connect both expansions for a near 2. (author). 


29252 (IFT-P—38/90) The role of event horizons in quantum 
gravity. Schiffer, M. Instituto de Fisica Teorica (IFT), Sao Paulo, 
SP (Brazil). 1990. 15p. Order Number DE91641506. Source: 
OSTI; NTIS (US Sales Only): INIS. 

We extend Bekenstein’s result for the minimum variation of the 
black hole event horizon due to the absorption of an extended 
(classical) particle to the deSitter Universe. These classical equa- 
tions are the bulk for the argument based on correspondence 
principle: for large energies the classical and quantum results are 
in correspondence with each other. The outcome of this reasoning 
could not be more fruitful: it leads to the quantization of the event 
horizon area (either B.H. or cosmological) in units of Planck’s 
length square. Consequence are discussed. (author). 


29253 (IFUSP-P—862) Conservation laws for fermions in 
spaces with torsion. Fleming, H.; Resek, E.O. Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica. 1990. 18p. Order Number 
DE91639748. Source: OSTI; NTIS (US Sales Only); INIS. 

In General Relativity there is a conservation law, expressed in 
terms of the (symmetric) energy-momentum tensor, associated to 
each isometry of the space-time. Using Noether’s theorem we 
prove the validity of these conservation laws in the more compli- 
cated case of Einstein-Cartan theory with spinorial matter. The 
proof is much harder because the energy-momentum tensor is not 
symmetric. (author). 


29254 (IHEP-OTF-—90-109) Spontaneous symmetry break- 
ing in N=2 supergravity with matter. Zinoviev, Yu.M. 
Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 
25p. (IFVE-OTF—-90-109.). Order Number DE91639749. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys. A. 

New versions of the N=2 supergravity hidden sector have been 
constructed allowing of spontaneous symmetry breaking without a 
cosmological term and with two aprbitrary scales, partial super- 
Higgs effect in particular. On this basis spontaneous symmetry 
breaking has been investigated in the models of N=2 supergravity 
with an arbitrary number of vector-and hypermultiplets. As has 
been shown the possibility to get breaking without a cosmological 
terms is connected with the presence of nilpotent combinations of 
compact and non-compact generators in an isometry group of a o- 
model. 20 refs. 


29255 (IHEP-TD-90-73) Four-state solution of the 
Yang-Baxter equation. Kashaev, R.M.; Mangazeev, V.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 9p. Order 
Number DE91639743. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. A. 

A new four-state solution of the Yang-Baxter equation is con- 
structed with the help of the lowest dimensional cyclic L-operator 
related to a 3-state R-matrix. Some special choice of parameters 
which this solution depends on, leads to the exactly solvable spin 
model on the chain with Hermitian Hamiltonian. 8 refs. 


29256 (IHEP-TD—90-136) ZyxZ, generalization of the chiral 
Potts model. Bazhanov, V.V.; Kashaev, R.M.; Mangazeev, V.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 
19p. (IFVE-TD-90-136.). Order Number DE91639740. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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It is shown that the R-matrix which interwines two 3-by-N* state 
cyclic L-operators can be considered as a Boltzmann weight of 
four-spin box for a lattice mode! with two-spin interaction juct as 
the R-matrix of the checkerboard chiral Potts model. The rapidity 
variables lie on the same algebraiz curve as in the chiral Potts 
model. Factorization properties of the L-operator and its connection 
to the SOS models, are also discussed. 13 refs.: 11 figs 


29257 (INIS-SU-225. pp. 31-33) Generalized coherent 
states for variables angular momentum-angle. Gitman. D.M. 
Shelepin, A.L. AN SSSR. Moscow (USSR). Fizicheskij Inst. 1990 
56p. (In Russian). In Experimental and theoretical physics: Collec- 
tion. Order Number DE91003116. Source: OSTI: NTIS (US Sales 
Only); INIS. 

Generalized coherent states for angular momentum-angle vari- 
ables are constructed. Properties of these states and problems 
concerning transition to classic limit are considered. 5 refs.; 1 fig 


29258 (INIS-SU-242. pp. 31-33) On some exact solutions 
of one-dimensional Schroedinger problem. Ushveridze, A.G. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 62p. (in Russian) 
In Experimental and theoretical physics: Collection. Order Number 
DE91003115. Source: OSTI; NTIS (US Sales Only): INIS. 

Methods of construction of some one-dimensional quasi-exactly 
solved (QES) models are discussed. It is shown that a problem of 
constructing new QES equations, exactly solved for any large 
spectral parts, is reduced to solution of only one differential equa- 
tion. 3 refs. 


29259 (INIS-SU-242, pp. 28-30) Algebraic approach to the 
problem of quasi-exact solubility in quantum mechanics. 
Ushveridze, A.G. AN SSSR, Moscow (USSR). Fizicheskij Inst. 
1989. 62p. (In Russian). In Experimental and theoretical physics: 
Collection. Order Number DE91003115. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Algebraic method of construction of multi-dimensional differential 
spectral type equations with finite number of exact solutions is sug- 
gested. 4 refs. 


29260 (INP—1512/PH) On the composition law for veloci- 
ties in special relativity. Horzela, A. (Institute of Nuclear Physics, 
Cracow (Poland)); Kapuscik, E.; Kempcezynski, J. Institute of Nu- 
clear Physics, Cracow (Poland). Oct 1990. 6p. Order Number 
DE91641507. Source: OSTI; NTIS (US Sales Only); INIS. 

The special relativity composition law for arbitrary number of ve- 
locities is derived. Simple applications of the obtained formula are 
discussed. (author). 


29261 (INP—1516/PH) Does light move uniformly ?. 
Horzela, A. (institute of Nuclear Physics, Cracow (Poland)); Kapus- 
cik, E.; Kempezynski, J. Institute of Nuclear Physics, Cracow 
(Poland). Nov 1990. 10p. Order Number DE91641508. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Einstein radiolocation method with an accelerated motion of 
light is considered. It is shown that a relativity theory with both an 
invariant acceleration and an invariant velocity of light is possible. 
3 refs. (author). 


29262 (INP-MSU-90-11-157) A method of evaluating mas- 
sive Feynman integrals. Boos, E.E.; Davydychev, A.I. Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel'skij 
Inst. Yadernoj Fiziki. 1990. 24p. (NIIYaF-MGU-90-11-157.). Order 
Number DE91640793. Source: OSTI; NTIS (US Sales Only); INIS. 

A general method of evaluatin of the massive Feynman integrals 
is presented. It is based on the representation of massive denomi- 
nators in the form of Mellin-Barnes integrals. Expressions for some 
classes of one-loop propagator and vertex-type massive Feynman 
integrals are obtained at arbitrary values of line indices and the 
space-time dimension. The results are given in the form of hyper- 
geometric functions. This makes it possible to examine various 
regions of momenta. 32 refs. 


29263 (INP-MSU-90-23-169) Some exact results for N-point 
massive Feynman integrals. Davydychev, A.|. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel'skij Inst. 
Yadernoj Fiziki. 1990. 23p. (NIIYaF-MGU-—90-22-169.). Order Num- 
ber DE91640794. Source: OSTI; NTIS (US Sales Only); INIS. 
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Using the Mellin-Barnes representation for massive denominators 
exact results for classes of one-loop N-point massive Feynman in- 
tegrals obtained for arbitrary values of the line indices (the power of 
denominators) and of the massive integral is also derived. 34 refs. 


29264 (INP-MSU-90-33-179) One-dimensional scattering 
problem for inverse square potential. Mineev. V.S. Moskovskij 
Gosudarstvennyj Univ.. Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 23p. (NIIYaF-MGU-—90-33-179.). Order 
Number DE91640795. Source: OSTI: NTIS (US Sales Only): INIS. 

Analytical continuation of the solution for the Schroedinger equa- 
tion of inverse square potential, together with the modified method 
for variation of constants makes it possible to construct admittable 
self-adjoint extensions and to completely analyze the respective 
scattering problem along the entire line. In this case, the current 
density conservation and the wave function continuity when pass- 
ing through the singular point x=0 require. that a 8-shaped induced 
potential should be introduced in the Schroedinger equation. The 
relevant calculations have shown that the potential x~* can be ei- 
ther absolutely penetrable or absolutely impenetrable. 16 refs. 


29265 (INS—874) Superficial violation of the Pauli principle 
due to the possible substructure of electrons. Akama, Keiichi 
(Saitama Medical Coll.. Moroyama (Japan)); Terazawa, Hidezumi; 
Yasue, Masaki. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Apr 1991. 12p. Order Number DE91522323. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Superficial violation of the Pauli principle due to the possible sub- 
structure of electrons is discussed in composite models of quarks 
and leptons. The ratio of the Pauli forbidden atomic transition to the 
allowed one is estimated to be of order 10-5° ~10-“ for heavy 
atoms if the size of the electron is of order 10-'’cm. (author). 


29266 (LA-UR-91-2330) Determining finite volume ele- 
ments for the 2D Navier-Stokes equations. Jones, D.A. 
(California Univ., Irvine, CA (United States). Dept. of Mathematics); 
Titi, E.S. Los Alamos National Lab., NM (United States). [1991]. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9105242-1: Experimental math- 
ematics: computational issues in nonlinear science, Los Alamos, 
NM (United States), 20-24 May 1991). Order Number 
DE91016028. Source: OSTI; NTIS; GPO Dep. 

We consider the 2D Navier-Stokes equations on a square with 
periodic boundary conditions. Dividing the square into N equal sub- 
squares, we show that if the asymptotic behavior of the average of 
solutions on these subsquares (finite volume elements) is known, 
then the large time behavior of the solution itself is completely de- 
termined, provided N is large enough. We also establish a rigorous 
upper bound for N needed to determine the solutions to the 
Navier-Stokes equation in terms of the physical parameters of the 
problem. 34 refs. 


29267 (LBL-30889) Analysis of polarization properties of 
shaliow metallic gratings by an extended Rayleigh-Fano The- 
ory. Koike, Masato (Lawrence Berkeley Lab., CA (United States)); 
Namioka, Takeshi. Lawrence Berkeley Lab., CA (United States). 
Jun 1991. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9107115—27: 
Society of Photo-Optical Instrumentation Engineers (SPIE) meet- 
ing, San Diego, CA (United States), 21-26 Jul 1991). Order 
Number DE91016982. Source: OSTI; NTIS; INIS; GPO Dep. 

Rayleigh-Fano theory has been extended for the purpose of cal- 
culating the polarization anomaly of a grating having shallow 
grooves and finite conductivity. Simple analytic formulas are derived 
for predicting the position and the appearance of the anomalies. 
Phenomenological explanations are given to the origin of the 
anomalies. The validity of our analysis is examined by comparing 
computed degree of polarization with experimental data obtained in 
the visible region for Al-, Ag-, and Au-coated blazed gratings. 


29268 (NIKHEF-H-91-05) Relativistic time dilation in an ex- 
ternal field. Holten, J.W. van (Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 
H). Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H. 25 Mar 1991. 15p. 





Order Number DE91639750. Source: OSTI: NTIS (US Sales Only): 
INIS. 

This report demonstrates that relativistic time dilation is a dynam- 
ical effect: it depends on interactions. As a result, even stationary 
particles may experience time dilation, for example in an external 
field. This happens in particular when there are extra degrees of 
freedom attached to a particle like spin and a magnetic moment. 
This phenomenon is illustrated with examples from QED and QCD. 
(author). 6 refs. 


29269 (SAND-91-1514C) A method for computing fields 
near the origin of a cylindrical coordinate system in time do- 
main finite-difterence electromagnetic simulations. Pasik, M.F.; 
Seidel, D.B.; Kiefer, M.L.; Coats, R.S.; Pointon, T.D.; Quintenz, 
J.P. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9109108-2: 14. 
conference on numerical simulation of plasmas, Annapolis, MD 
(United States), 4-6 Sep 1991). Order Number DE91015431. 
Source: OSTI; NTIS: GPO Dep. 

One problem with electromagnetic time domain finite-difference 
simulations in cylindrical coordinates is the rapidly decreasing char- 
acteristic dimension of the cells as r approaches zero. In order to 
satisfy the Courant stability condition a small time step is needed 
to insure stability, which is undesirable because it increases the 
cost of the simulation. In our presentation, we will describe a 
method which uses a rectangular grid and an annular cylindrical 
grid which overlap to perform electromagnetic simulations of cylin- 
drical geometries. The two grids are connected by interpolating the 
field at the grid points of one grid using field values from the sec- 
ond grid. 2 refs. 


29270 (SAND-91-1737C) Electromagnetic penetration of 
slot apertures with depth and losses. Warne, L.K.; Chen, K.C. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9109228—1: 1991 international 
conference on electromagnetics in aerospace applications (ICEAA), 
Torino (Italy), 17-20 Sep 1991). Order Number DE91016401. 
Source: OSTI; NTIS; GPO Dep. 

Typical aerospace joints lead to apertures which are very narrow 
and thick. We develop a systematic analytical treatment of this type 
of aperture (precise conditions of validity given in the text), 
although the results are also applicable to apertures on a thin con- 
ducting body. An antenna integral equation with an equivalent 
antenna radius is used to describe the voltage across a narrow 
and thick aperture in a pertectly conducting plane. The result 
shows the voltage across the aperture has very high Q (quality- 
factor) resonances, because the equivalent radius is exponentially 
small. Transmitted power also exhibits similar behavior. When 
metallic and gasket losses are included, a nonlocal antenna mode! 
together with a local transmission line model is used to describe 
the voltage across the aperture. Good metallic walls, such as alu- 
minum, are found to significantly reduce the penetration of an 
aperture of typical dimensions. Gaskets with relatively small loss 
tangents also result in significant penetration reductions. A simple 
transmission line with uniform loading is used to approximate the 
governing equation described in. In the lossless limit and for mod- 
erate fatness parameter this simple transmission line model is 
comparable in accuracy to King’s three-term theory. The loading of 
the bolts or hinges is demonstrated to act in many cases as a 
short. Finally, the low frequency penetration for a narrow slot 
aperture of arbitrary depth is characterized by the equivalent polar- 
izabilities (dominating longitudinal component) as a function of the 
ratio of the depth to the width and ratio of the length to the width. 
A general relationship is shown to exist between the equivalent ra- 
dius and the transverse line dipole moments of a slot aperture with 
depth. The longitudinal equivalent polarizabilities of antennas and 
slot apertures are used to derive a coupling energy bound for a 
step function EMP. 9 refs., 8 figs. 
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29271 (CFFTP-G-87047) Tokamak plasma interaction with 
limiters. Pitcher, C.S. Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada); UKAEA Culham Lab., Abingdon (United 
Kingdom): Toronto Univ., ON (Canada). Inst. for Aerospace Stud- 
ies. Nov 1987. 334p. Order Number DE91641613. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The importance of plasma purity is first discussed in terms of the 
general requirements of controlled thermonuclear fusion. The toka- 
mak approach to fusion and its inherent problem of plasma 
contamination are introduced. A main source of impurities is due to 
the bombardment of the limiter by energetic particles and thus the 
three main aspects of the plasma-limiter interaction are reviewed, 
boundary plasma conditions, fuelling/recycling and impurity produc- 
tion. The experiments, carried out on the DITE tokamak at Culham 
Laboratory, UK, investigated these three topics and the results are 
compared with predicted behaviour; new physical phenomena are 
presented in all three areas. Simple one-dimensional fluid equa- 
tions are found to adequately describe the SOL plasma, except in 
regard to the pre-sheath electric field and ambipolarity; that is. the 
electric field adjacent to the limiter surface appears to be weak and 
the associated plasma flow can be non-ambipolar. Recycling of 
fuel particles from the limiter is observed to be near unity at all 
times. The break-up behaviour of recycled and gas puffed D2 
molecules is dependent on the electron temperature, as expected. 
Impurity production at the limiter is chemical erosion of graphite 
being negligible. Deposition of limiter and wall-produced impurities 
is found on the limiter. The spatial distributions of impurities re- 
leased from the limiter are observed and are in good agreement 
with a sputtered atom transport code. Finally, preliminary experi- 
ments on the transport of impurity ions along field lines away from 
the limiter have been performed and compared with simple analytic 
theory. The results suggest that the pre-sheath electric field in the 
SOL is much weaker than the simple fluid model would predict. 


29272 (INIS-mf-12893) ITER conceptual design report. 
ITER documentation series. International Atomic Energy Agency, 
Vienna (Austria). Feb 1991 179p. Order Number DE91640898. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Results of the International Thermonuclear Experimental Reactor 
(ITER) Conceptual Design Activity (CDA) are reported. This report 
covers the Terms of Reference for the project: defining the techni- 
cal specifications, defining future research needs, define site 
requirements, and carrying out a coordinated research effort coinci- 
dent with the CDA. Refs, figs and tabs. 


29273 (INIS-mf-12894) Physics and technology R and D 
for ITER conceptual design: Part A (physics), Part B (technol- 
ogy). ITER documentation series. Doggett, J. (comp.). International 
Atomic Energy Agency, Vienna (Austria). Apr 1991 160p. Order 
Number DE91640899. Source: OST1I; NTIS (US Sales Only); INIS. 

As a part of the ITER Conceptual Design Activities, a list of 
tasks concerning questions which needed to be addressed was set 
up. These tasks covered areas of research which was needed as 
an augmentation to the existing fusion knowledge base. The re- 
sults of the investigations involving these 23 tasks are reported in 
this document. Tabs. 


29274 (INIS-mf-12895) ITER physics. ITER documentation 
series. Post, D.E. (and others); Borrass, K.; Callen, J.D. interna- 
tional Atomic Energy Agency, Vienna (Austria). May 1991 302p. 
Order Number DE91640900. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The rationale for the ITER design is based on the physics related 
to magnetically confined plasmas. All elements of this physics base 
are described and discussed in this report. Refs, figs and tabs. 


29275 (INIS-mf-12896) ITER parametric analysis and oper- 
ational performance. [TER documentation series. Perkins, L.J. 
(and others); Spears, W.R.; Galambos, J.D. International Atomic 
Energy Agency, Vienna (Austria). Apr 1991 99p. Order Number 
DE91640901. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the key components of the ITER Conceptual Design Ac- 
tivities (CDA) is the determination of optimum design, investigation 
of operation in various modes, recommendation of baseline perfor- 
mance specifications, studies of sensitivity of ITER design to 
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uncertainties in physics, investigation of operational flexibility, as- 
sessment of alternative designs, and determination of implications 
for extrapolation to prospective DEMO reactors. These terms of 
reference are reported in this document. Refs, figs and tabs. 
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Refer also to citation(s) 29384, 29416, 29418, 29427, 29441, 
29446, 29538 


29276 (CTH-IEFT-PP—1990-19) Modelling of prompt losses 
of high energy charged particles in Tokamaks. Dillner, Oe.; An- 
derson, D.; Hamnen, H.; Lisak, M. Chalmers Univ. of Tech.., 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics. [1990]. 34p. Order Number DE91639829. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A simple analytical expression for the total prompt loss fraction 
of high energy charged particles in an axisymmetric Tokamak is 
derived. The results are compared with predictions obtained from 
numerical simulations and show good agreement. An application ts 
made to sawtooth induced changes in the losses of fusion gener- 
ated high energy charged particles. Particular emphasis is given to 
the importance of sawtooth induced profile changes of the back- 
ground ion densities and temperature as well as to redistribution of 
particles which have accumulated during the sawtooth rise but are 
being lost by redistribution at the sawtooth crash. (au). 


29277 (CTH-IEFT-PP-1990-22) Excitation of magnetohy- 
drodynamic modes by energetic trapped particles in reactive 
and dissipative systems. Liljestroem, M.; Weiland, J. Chalmers 
Univ. of Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field 
Theory and Plasma Physics. [1990]. 13p. Order Number 
DE91639830. Source: OSTI; NTIS (US Sales Only); INIS. 

The excitation of MHD modes by hot trapped particles is studied 
using different kinetic distribution functions and, for the first time, 
an unexpanded fluid description for the hot particles. The fluid 
model gives zero threshold for continuum modes but also a signifi- 
cant reduction in the kinetic threshold can be obtained for 
particular equilibria. In addition a comparison with global modes 
has been made. (25 refs.) (au). 


29278 (CTH-IEFT-PP-—1991-03) Feedback control of the 
thermonuclear thermal instability with a poloidal divertor sup- 
pressor. Sen, A.K.; Lisak, M.; Anderson, D. Chaimers Univ. of 
Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field Theory 
and Plasma Physics. [1991]. 11p. Order Number DE91639831. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A concept of burn control in a tokamak reactor is discussed 
where the poloidal divertor is used as a feedback suppressor. The 
sensor signal of temperature fluctuating from the operating point is 
amplified, phase shifted and applied as a modulating voltage on 
the poloidal divertor plates. The resulting electrical current of the 
correct phase and amplitude can modulate the heat losses in a 
manner to render the closed loop system thermally stable. Its com- 
pletely electrical nature, simplicity and non-interference in the vital 
systems for heating and fueling of the beta wall make this scheme 
technologically attractive. (au). 


29279 (CTH-IEFT-PP—1991-06) Transport due to ion tem- 
perature gradient mode vortex turbulence. Pavienko, V.P.; 
Weiland, J. Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for 
Electromagnetic Field Theory and Plasma Physics. [1991]. 8p. Or- 
der Number DE91639832. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The ion energy transport due to an ensemble of nonlinear vor- 
tices is calculated in the test particle approximation for a strongly 
turbulent plasma. A diffusion coefficient proportional to the root of 
the stationary turbulence level is obtained. (au). 


29280 


(DOE/ER/53212-177) Anomalous ion heating from 
the dynamo in a reversed field pinch. Mattor, N.; Terry, P.W.; 
Prager, S.C. Wisconsin Univ., Madison, WI (United States). Jul 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER53212 ;FG02-89ER53291. Or- 
der Number DE91015586. Source: OSTI; NTIS; INIS; GPO Dep. 
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It is shown that the anomalous ion temperatures observed in re- 
versed field pinches can arise from the dynamo. The dynamo is 
driven by m = 1 tearing modes, the energy of which partly inverse 
cascades to restore the resistively decaying equilibrium. In addi- 
tion, the m = 1 modes contain an excess amount of energy, which 
can be calculated via elementary means. This excess energy gives 
an anomalous loop voltage, and cascades to shorter wavelength 
where, for RFP parameters, it dissipates partly to ion heat via ion 
cyclotron resonances. 2 figs., 10 figs. 


29281 (DOE/ER/53257—-4) lon temperature gradient instabil- 
ity and anomalous transport. Sen, A.K. Columbia Univ., New 
York, NY (United States). Dept. of Electrical Engineering. Aug 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-87ER53257. Order Number DE91016961. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses experiments in ion temperature gradient in- 
stability and anomalous transport in the CLM steady state device. 
(LSP) 


29282 (DOE/ER/53263-16) Fundamental studies of fusion 
plasmas: Progress report. Aamodt, R.E.; Catto, P.J.; D'lppolito, 
D.A.; Myra, J.R; Russell, D.A. Lodestar Research Corp., Boulder, 
CO (United States). 28 Jun 1991. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER53263. 
(LRC—91-28). Order Number DE91015656. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses: ICRF impurity studies; ICRF convective 
cells; sheath plasma waves and anomalous IBW loading; a quasi- 
linear description for fast wave minority heating permitting off 
magnetic axis heating in a tokamak; and runaway electrons studies 
in support of TEXT. 


29283 (DOE/ER/54083-1) Transport analysis of TFTR ex- 
periments: Final report. Goldston, R.; McCune, D.; Zarnstorff, M.; 
Hammett, G.: Scott, S. Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Plasma Fusion Center. [1991]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER54083. Order Number DE91016205. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this investigation was to complete the analysis of 
TFTR data which was under progress. The main emphasis was to 
study the effects of heating profile and resulting density and tem- 
perature profiles on transport through the comparison between 
beam heated plasmas with hollow and centrally peaked heating 
profiles (edge vs. center heating). The analysis has been com- 
pleted and a manuscript has been prepared for publication in 
Nuclear Fusion. A proposal to perform a similar experiment using 
ICRF heating to decouple heating profile effects from density pro- 
file effects was submitted and was approved by the TFTR. ICRF 
heating enables the heating profile and the power partition be- 
tween ions and electrons to be controlled. The experiment was 
scheduled twice, but it had to be postponed both times. 


29284 (DOE/ER/54111-1) Heavy Neutral Beam Probe tor 
edge plasma analysis in tokamaks: Annual progress report, 
December 1, 1990—-November 30, 1991. InterScience, Inc., Troy, 
NY (United States). 19 Jul 1991. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER54111. 
Order Number DE91016290. Source: OSTI; NTIS; INIS; GPO Dep. 

The Heavy Neutral Beam Probe project presented in this 
document is part of an international collaboration in magnetic con- 
finement fusion energy research sponsored by the US Department 
of Energy, Office of Energy Research (Confinement Systems Divi- 
sion) and the Centre Canadian de Fusion Magnetique. The overall 
objective of the effort is to apply a neutral particle beam to the 
study of edge plasma dynamics in discharges on the Tokamak de 
Varennes facility in Montreal, Canada. To achieve this goal, a re- 
search and development project was started in December, 1990 to 
produce the necessary hardware to make such measurements and 
meet the scheduling requirements of the prozram. At present, 
satisfactory progress has been achieved. The ion gun is fully oper- 
ational with the neutralizer in the final assembly stage in 
preparation for testing. The beam diagnostics have been com- 
pleted and mounted in the computer automated test stand. The 
analyzer design and detailed trajectory calculations are nearing 





completion to allow for the vacuum interface construction. The CA- 
MAC based data acquisition system hardware was integrated into 
the test stand. Part of this hardware is a component of the Toka- 
mak de Varennes’ contribution to the collaboration. Next steps on 
the critical path include the beginning of the neutralization tests 
and the start of the analyzer construction. Anticipated installation of 
the diagnostic on the tokamak is Spring 1992. 


29285 (DOE/ET/53088-489) Analytical calculation of neu- 
tral transport and its effect on ions. Calvin, M.D. (Texas Univ., 
Austin, TX (USA). Inst. for Fusion Studies); Hazeltine, R.D.; 
Valanju, P.M.; Solano, E.R. Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies. Jun 1991. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
80ET53088. (IFSR-489). Order Number DE91015908. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We analytically calculate the neutral particle distribution and its 
effects on ion heat and momentum transport in three-dimensional 
plasmas with arbitrary temperature and density profiles. A general 
variational principle taking advantage of the simplicity of the 
charge-exchange (CX) operator is derived to solve self-consistently 
the neutral-plasma interaction problem. To facilitate an extremal so- 
lution, we use the short CX mean-free-path (x) ordering. Further, 
a non-variational, analytical solution providing a full set of transport 
coefficient is derived by making the realistic assumption that the 
product of the CX cross section with relative velocity is constant. 
The effects of neutrals on plasma energy loss and rotation appear 
in simple, sensible forms. We find that neutral viscosity dominates 
ion viscosity everywhere, and in the edge region by a large factor. 
13 refs. 


29286 (DOE/ET/53088-500) Impurity and neutral effects on 
the dissipative drift wave in tokamak edge plasmas. Zhang, 
Y.Z.; Mahajan, S.M. Texas Univ., Austin, TX (United States). Inst. 
for Fusion Studies. May 1991. 37p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-80ET53088 
;FG05-88ER53266. (IFSR-500). Order Number DE91015907. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Possible destabilizing mechanisms for the liner electrostatic dis- 
sipative drift waves (in tokamak edge plasmas) are investigated in 
slab geometry. The effects of processes such as ionization, charge 
exchange, radiation, and rippling are examined. In particular, the 
impurity condensation associated with radiation cooling is evalu- 
ated appropriately for the drift wave ordering, which is found to be 
an important driving mechanism in contrast to the results of earlier 
studies. It also shown that the role of ionization is quite compli- 
cated, and depends strongly on the manner in which the 
equilibrium is achieved. The linear eigenmode equation is studied 
both analytically and numerically. For the range of parameters rele- 
vant to TEXT tokamak, both the charge exchange of the rippling 
effect are found to be unimportant for instability. 25 rets., 6 figs. 


29287 (IFT-P—36/89) Shallow viscous fluid heated from be- 
low and the Kadomisev-Petviashvili equation. Kurcbart, S.M. 
(Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil)); Manna, 
M.A.; Pereira, J.G.; Garazo, A.N. Instituto de Fisica Teorica (IFT), 
Sao Paulo, SP (Brazil). 1989. 9p. Order Number DE91641647. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The non-linear evolution of not truly one-dimensional undamped 
waves in a viscous fluid adequately heated from below, is shown 
to be governed by the Kadomtsev-Petviashvili equation. Its soliton- 
like solution is explicitly exhibited. (author). 


29288 (IFUSP-P-855) Correlation dimension of density 
fluctuations in TBR-1. Prado, C.P.C.; Fiedler-Ferrari, N. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. Jun 1990. 25p. Order 
Number DE91641627. Source: OSTI; NTIS (US Sales Only); INIS. 

We report results for the correlation dimension associated with 
density fluctuations measured by Langmuir probes placed in the 
scrape-off layer of Tokamak TBR-1. From a judicious use of the 
Grassberger-Procaccia algorithm we show that there is a low di- 
mension behavior in most of the analyzed signals. We also review 
the literature and compare our findings with previous results. (au- 
thor). 
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29289 (INIS-SU-225, pp. 18-20) To the problem of effi- 
ciency of current drive by lower-hybrid waves. Popel’, S.|.; 
Tsytovich, V.N. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 
56p. (In Russian). In Experimental and theoretical physics: Collec- 
tion. Order Number DE91003116. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Time of steady-state current and its drive efficiency are deter- 
mined taking into account radiation-resonance interactions. Their 
account is shown to be significant when determining the time 
steady-state current. 6 refs. 


29290 (INIS-SU-225, pp. 37-38) On nonlinear acceleration 
of an electron beam in a plasma in the presence of high- 
frequency and low-frequency turbulence. Viadimirov, S.V. (AN 
SSSR, Moscow (USSR). Inst. Obshchej Fiziki); Krivitskij, V.S. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 56p. (In Russian). 
In Experimental and theoretical physics: Collection. Order Number 
DE91003116. Source: OSTI; NTIS (US Sales Only); INIS. 

One-dimensional evolution of electron beam simultaneously 
interacting with resonance high-frequency and nonresonance low- 
frequency waves in turbulent plasma is considered. A criterion, as 
a result of which realization the described nonlinear effect becomes 
of the order of quasilinear interaction, is ascertained. 5 refs. 


29291 (INIS-SU-242, pp. 34-36) Conductivity of plasma 
channel produced by relativistic electron beam in a dense gas. 
Bondar’, Yu.F. (AN SSSR, Moscow (USSR). Inst. Obshchej Fiziki); 
Goman’ko, A.A.; Karpinskij, L.; Mkheidze, G.P.; Savin, AA.; 
Yanovskij, A. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
62p. (in Russian). In Experimental and theoretical physics: Collec- 
tion. Order Number DE91003115. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Method of studying distribution and dynamics of conductivity of 
plasma channel, produced by high-current relativistic electron 
beam in a dense gas is suggested. Conductivity is reconstructed 
from electrodynamic ratios on the basis of experimental measure- 
ments of the beam and plasma currents. 4 refs.; 3 figs. 


29292 (INIS-SU-242, pp. 50-52) Change of high-frequency 
wave energy in a plasma in the presence of low-frequency tur- 
bulence. Viadimirov, S.V. (AN SSSR, Moscow (USSR). Inst. 
Obshchej Fiziki); Krivitskij, V.S. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. 62p. (in Russian). In Experimental and theo- 


.fetical physics: Collection. Order Number DE91003115. Source: 


OSTI; NTIS (US Sales Only); INIS. 

A problem on change of nonresonance Langmuir wave energy 
during their interaction with resonance ion-acoustic waves (plasma 
laser effect) is considered. Comparison with Langmuir wave energy 
change due to effect of scattering on plasma electrons and decays 
with formation of ion-acoustic waves is carried out. 2 refs. 


29293 (INPE-4663) Implantation of Magint code in the 
CDC-Cyber-170/750 system. Shibata, C.S.; Leite Neto, J.P.; 
Montes, A. Instituto de Pesquisas Espaciais (INPE), Sao Jose dos 
Campos, SP (Brazil). Sep 1988. 31p. (in Portuguese). Order Num- 
ber DE91642771. Source: OSTI; NTIS (US Sales Only); INIS. 

A magnetic field calculation code named MAGINT was imple- 
mented on the CDC-Cyber-170/750 system of the Institute for 
Advanced Studies - IEAv/CTA. In this report we present a brief de- 
scription of the code, of the commands specifying the conductor 
configurations, and of the data file structures. As an example of 
application, some calculations are shown referring to a magnetic 
plasma confinement apparatus under construction at the Plasma 
Laboratory of the Institute for Space Research (LAP/INPE). (au- 
thor). 


29294 (INPE-5127) Project of experimental study on 
plasma waves and turbulence. Ferreira, J.L. Instituto de 
Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP (Brazil). 
Sep 1990. 41p. (in Portuguese). Order Number DE91641642. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this project is to perform experiments with wave 
phenomena on plasmas. Particular attention will be given to 
Langmuir and whistler waves due to its relations with several phe- 
nomena occuring on space and laboratory plasmas. The new 
concepts of particle acceleration with electromagnetic waves, the 
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auroral phenomena on the polar regions and the charged particle 
precipitation to the atmosphere through anomalies of the earth 
magnetic field are examples where these waves have an important 
role. In this project we intend to study the propagation of these 
waves in a quiescent plasma machine. This machine is able to 
produce a plasma with density and temperature with values similar 
to what is met in the ionosphere. This project will be a part of the 
activities of the basic plasma group of the INPE’s Associated 
Plasma Laboratory (LAP). It will have the collaboration of the de- 
partments of Aeronomy and Geophysics also from INPE, and the 
collaboration of the Plasma and Gas Physics Laboratory from Uni- 
versity of Paris - South, in France. (author). 


29295 (IPP-II/172) W7AS contributions 1990 to 13th inter- 
national conference on plasma physics and controlled nuclear 
fusion research in Washington, October 1-6, 1990; 17th EPS 
conference on controlled fusion and plasma heating in Ams- 
terdam, June 25-29, 1990; 9th international conference on 
plasma surtace interaction in controlled fusion devices in 
Bournemouth, May 28-30, 1990. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Feb 1991. 76p. Order Number 
DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains 12 publications as contributions to the three 
above mentioned conferences. (AH). 


29296 (IPP-lI/172, pp. 1-14) Confinement properties of the 
‘advanced stellarator’ Wendelstein W 7AS. Renner, H.; Gas- 
parino, U.; Maassberg, H.; Kuehner, G.; Ringler, H.; Sardei, F.; 
Weller, A.; Afanasiev, V.; Brakel, R.; Burhenn, R.; Cattanei, G.; 
Dodhy, A.; Dorst, D.; Elsner, A.; Engelhardt, K.; Erckmann, V.; 
Geissler, S.; Grieger, G.; Grigull, P.; HackerW 7AS Team; NBI 
Group; Pellet Injection Group; ECRH Team. Max-Planck-institut 
fuer Plasmaphysik, Garching (Germany). Feb 1991. In W7AS con- 
tributions 1990 to 13th international conference on plasma physics 
and controlled nuclear fusion research in Washington, October 1-6, 
1990; 17th EPS conference on controlled fusion and plasma heat- 
ing in Amsterdam, June 25-29, 1990; 9th international conference 
on plasma surface interaction in controlled fusion devices in 
Bournemouth, May 28-30, 1990. 76p. Order Number 
DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

An extended parameter range (Te < 3 keV, T; < 0.7 keV, ne < 
2.5 10°° m-%) was explored in the new modular stellarator Wen- 
delstein W 7 AS using ECRH and NBL. At 2.5 T main field central 
values of 6 up to 1.5% were achieved. A reduced Shafranov shift 
as consequence of the reduced Pfirsch-Schlueter currents for the 
advanced stellarator concept is verified. Depending on the plasma 
parameters a net current is observed and identified as the boot- 
Strap current. At the low shear stellarator W 7 AS the magnetic 
configuration and the confinement depends sensitively on the 
plasma currents. Thus a control of the configuration by small cur- 
rents (OH, ECCD, Ohkawa curent) is applied to maintain optimum 
confinement. Based on profile measurements the electron heat 
conduction and the ion particle diffusion coefficient were evaluated 
for ECRH plasmas. As result of statistical analysis a phenomeno- 
logical expression for the energy confinement time taug is derived. 
After carbonization the high Z impurities (Fe, Ti) and radiation 
losses were significantly reduced. At first experiments with NBI 
(Pin < 1.5 MW) discharges at density ne < 2.5 102° m-% could be 
maintained and an energy replacement time of up to 30 ms was 
achieved. (orig.). 


29297 (IPP-IIV/172, pp. 15-22) Electron cyclotron current 
drive and wave absorption experiments in the W 7-AS stellara- 
tor. Erckmann, V.; Gasparino, U.; Maassberg, H.; Renner, H.,; 
Tutter, M.; Afanasiev, V.; Brakel, R.; Burhenn, R.; Cattanei, G.; 
Dodhy, A.; Dorst, D.; Elsner, A.; Engelhardt, K.; Geissler, S.,; 
Grigull, P.; Hacker, H.; Hartfuss, H.J.; Izvozchikov, A.; Jaenicke, 
R.W 7AS Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Feb 1991. In W7AS contributions 1990 to 13th interna- 
tional conference on plasma physics and controlled nuclear fusion 
research in Washington, October 1-6, 1990; 17th EPS conference 
on controlled fusion and plasma heating in Amsterdam, June 
25-29, 1990; 9th international conference on plasma surface inter- 
action in controlled fusion devices in Bournemouth, May 28-30, 
1990. 76p. Order Number DE91516022. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Experiments on non-inductive current drive by electromagnetic 
waves in the vicinity of the 1st and 2nd harmonic of the electron 
cyclotron frequency (ECCD) were performed at the W 7-AS stel- 
larator with up to 1 MW rf-power at 70 GHz in long-pulse operation 
(< 1.5 s). The single pass absorption as an important input quan- 
tity for current drive investigations was directly measured for 1st 
harmonic O-mode and 2nd harmonic O- and X-mode operation, re- 
spectively in a wide plasma parameter range. A good agreement 
with a 3-D ray tracing model was found. ECCD was investigated 
by (a) a toroidal launch angle variation of the microwave-beams 
while the total net current was kept close to zero (Ip < 0.2 kA) by 
beedback control of the OH-transformer. The change of the re- 
quired loop voltage with respect to perpendicular launch (no 
ECCD) was measured as a function of the launch angle, (b) the 
adjustment of the launch angle of the microwave-beams to balance 
the bootstrap current without maing use of the OH-transformer 
(counter current drive). Here the EC-wave driven current is 
measured in units of the bootstrap current, (c) a perturbation ex- 
periment at up/down shifted frequencies, where 0.2 MW were 
launched at a fixed toroidal angle and the EC-resonance layer was 
shifted out of the confinement region (Bo - variation). The loop volt- 
age change required for compensation of the EC-driven current 
was measured as a function of the magnetic induction. The param- 
eter dependence on the launch angle, the electron temperature, 
the plasma density and the microwave-power for all types of ECCD 
experiments is in good agreement with a linear theoretical model, 
which takes into account quasilinear and trapped particle effects. 
The results are confirmed by Fokker-Planck calculations. (orig.). 


29298 (IPP—IIl/172, pp. 23-38) Confinement studies on the 
Wendelstein VI-FAS stellerator. Ringler, H.; Gasparino, U.; 
Kuehner, G.; Maassberg, H.; Renner, H.; Sardei, F.; Beredin, N.; 
Brakel, R.; Burhenn, R.; Cattanei, G.; Dodhy, A.; Dorst, D.; Elsner, 
A.; Engelhardt, K.; Erckmann, V.; Geissler, S.; Grieger, G.; Grigull, 
P.; Gutarev, U.; Hacker,W 7AS Team; NBI Team; ECRH Group. 
Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). Feb 
1991. In W7AS contributions 1990 to 13th international conference 
on plasma physics and controlled nuclear fusion research in Wash- 
ington, October 1-6, 1990; 17th EPS conference on controlled 
fusion and plasma heating in Amsterdam, June 25-29, 1990; 9th 
international conference on plasma surface interaction in controlled 
fusion devices in Bournemouth, May 28-30, 1990. 76p. Order 
Number DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

ECR heating at By = 2.5 T has been extensively used in the 
1990 experimental period of the W VII-AS stellarator. As it is a low- 
shear experiment the magnetic configuratin (especially details of 
the rotational transform profile) depends sensitively on plasma cur- 
rents (pressure driven, ohmic, EC driven, Ohkawa current) which in 
turn have a strong influence on energy and particle confinement 
properties. For the stationary phase a transport analysis has been 
performed, yielding the profiles of the electron heat conduction and 
the ion particle diffusion coefficients. The former was subjected to 
a statistical analysis resulting in phenomenological expressions for 
chie and taue. First experiments using neutral beam injection 
(ECRH target plasma) as well as combined heating (NBI + ECRH) 
will also be discussed. (orig.). 


29299 (IPP-II/172, pp. 39-42) Statistical analysis of elec 
tron heat conduction on W7-AS. Kuehner, G.; Maassberg, H.; 
Ringler, H. W 7AS Team; ECRH Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Feb 1991. In W7AS contribu- 
tions 1990 to 13th international conference on plasma physics and 
controlied nuclear fusion research in Washington, October 1-6, 
1990; 17th EPS conference on controlled fusion and plasma heat- 
ing in Amsterdam, June 25-29, 1990; 9th international conference 
on plasma surface interaction in controlled fusion devices in 
Bournemouth, May 28-30, 1990. 76p. Order Number 
DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

During the first two periods of plasma operation in the Wendel- 
stein 7-AS stellarator most of the discharges were built up and 
sustained by ECRH at 70 GHz with up to 800 kW input power. 
Since in the earlier one the magnetic field strength was restricted 
to 1.25 T. 2nd harmonic heating (x-mode launching) with average 
densities between 7x10'® and 2x10'® m-* was extensively investi- 
gated. The more recent experiments were performed using ist 





harmonic heating at 2.5 T (o-mode) with densities up to 4x109 
m~%. Within the experimental range of the plasma parameters 
(heating power Pecr, electron density ne and temperature T.. rota- 
tional transform t and toroidal magnetic field Bo), a statistical 
description of the local electron heat conductivity. chig(tau), result- 
ing from the energy balance analysis is given by regression 
methods. Such formulae are used as a basis for model calcula- 
tions, but they reveal also global parameter dependences and may 
give some insight into the mechanism of the enhanced electron en- 
ergy transport. Additionally, these local chi,e formulae can be 
converted to global energy confinement times, taug. If a sufficient 
database is available, the statistical analysis of local transport is 
much more powerful than the usual global scaling of energy con- 
finement times. Furthermore, for comparing present stellarator 
(W7-AS, ATF, Heliotron-E) and tokamak experiments of quite dif- 
ferent size, a statistical formulation of the electron heat conductivity 
is very useful. (orig.). 


29300 (IPP-IIl/172, pp. 43-46) Particle transport and recy- 
cling studies on the WVII-AS stellarator. Sardei, F.; Ringler, H.; 
Dodhy, A.; Kuehner, G. W 7AS Team; ECRH Group. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Feb 1991. In 
W7AS contributions 1990 to 13th international conference on 
plasma physics and controlled nuclear fusion research in Washing- 
ton, October 1-6, 1990; 17th EPS conference on controiled fusion 
and plasma heating in Amsterdam, June 25-29, 1990; 9th interna- 
tional conference on plasma surface interaction in controlled fusion 
devices in Bournemouth, May 28-30, 1990. 76p. Order Number 
DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

In WVII-AS, ECRH plasmas with central deposition are charac- 
terized by peaked temperature profiles but flat or slightly hollow 
density profiles up to 10-12 cm, which is more than half of the 
plasma radius. This difference is mainly due to the different radial 
location and extent of the energy and particle deposition zones, the 
first being narrow (1-2 cm) and peaked at the center, the seconnd 
broad (5-10 cm) and peaked near the edge. In contrast to the 
energy source, the particle source strength is experimentally un- 
known, since it is dominated by toroidally and poloidally asymmetric 
recycling processes. However, the particle deposition profile can be 
determined by 3D neutral gas transport modelling and the source 
strength by calibrating the calculations with H. measurements. Ra- 
dially resolved particle fluxes and diffusivities can then be obtained 
from the particle sources and the measured density profiles. (orig.). 


29301 (IPP-lil/172, pp. 47-50) Current drive experiments at 
the electron cyclotron frequency. Erckmann, V. (Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany, F.R.)); Gasparino, 
U.; Maassberg, H.; Renner, H.; Tutter, M.; Kasparek, W.; Mueller, 
G.A.; Schueller, P.G.; Thumm, M. W 7AS Team. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Feb 1991. In 
W7AS contributions 1990 to 13th international conference on 
plasma physics and controlled nuclear fusion research in Washing- 
ton, October 1-6, 1990; 17th EPS conference on controlled fusion 
and plasma heating in Amsterdam, June 25-29, 1990; 9th interna- 
tional conference on plasma surface interaction in controlled fusion 
devices in Bournemouth, May 28-30, 1990. 76p. Order Number 
DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental investigation of non-inductive current drive by 
electromagnetic waves in the electron cyclotron range of frequen- 
cies and the comparison with theoretical predictions attracts 
increasing interest in both, tokamak as well as stellarator research. 
In spite of the low current drive efficiency (compared to Lower Hy- 
brid Current Drive) Electron Cyclotron Current Drive (ECCD) is a 
candidate for MHD-mode control and current profil shaping in toka- 
maks and stellarators due to the high localization of the driven 
currents and the capability to drive currents in the plasma centre in 
large machines. ECCD is an appropriate tool for the control of the 
pressure effects on the profile of the rotational transform, particu- 
larly the bootstrap current in stellarators. This is a crucial condition 
to maintain good confinement properties in low shear configura- 
tions such as W VII-AS. Basic experimental investigations were 
performed at the W VII-AS stellarator, where the small EC-driven 
currents are not masked by large inductively driven currents as in 
tokamaks. The theoretical treatment of ECCD in stellarators would 
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require a Fokker Planck solution in full phase space taking into ac- 
count the complex magnetic field configuration (trapped particles, 
loss cone effects) which is untractable. In a first approach, we 
have compared our experimental data to a simple analytical current 
drive model (linearized in slab geometry) which is incorporated in a 
ray-tracing code. In a second step. we have analysed the sensitiv- 
ity of the model with respect to simplified assumptions on trapped 
particles and quasi-linear effects. (orig.). 


29302 (IPP-IIl/172, pp. 51-54) Non-inductive currents in W 
Vil-AS: Experimental results and theoretical modelling. Gas- 
parino, U.; Erckmann, V.; Maassberg, H. W 7AS Team; ECRH 
Group. Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many). Feb 1991. In W7AS contributions 1990 to 13th international 
conference on plasma physics and controlled nuclear fusion re- 
search in Washington, October 1-6, 1990: 17th EPS conference on 
controlled fusion and plasma heating in Amsterdam, June 25-29, 
1990; 9th international conference on plasma surface interaction in 
controlled fusion devices in Bournemouth, May 28-30, 1990. 76p. 
Order Number DE91516022. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Stellarator-devices offer the possibility of studying non-inductive 
currents without the presence of a strong ‘obscuring’ ohmic compo- 
nents. The net toroidal currents (of the order of a few kA) observed 
during ECRH-discharges in W VII-AS (major radius R = 2 m, aver- 
age minor radius < a > = 0.2 m) is modelled as the superposition 
of a neoclassical ('bootstrap’) components and a component di- 
rectly driven by the heating mechanism (ECCD: Electron Cyclotron 
Current Drive). The boostrap current determined experimentally is 
(up to a factor of two) larger than the neoclassical predictions (for 
the electron contribution alone) based on the DKES code. The ex- 
perimental dependence of ECCD on the toroidal injection angle of 
the waves is as expected theoretically and the experimental effi- 
ciency agrees fairly well with the results of simplified models. 
Possible effects on ECCD due to trapped particles (present also on 
plasma axis for the W VII-AS configuration) and the high deposited 
ECRH-power densities reached experimentally (up to several W/ 


cm®) are theoretically discussed. (orig.). 


29303 (IPP-II/172, pp. 56-59) Results from X-ray measure- 
ments on the Wendelstein W7-AS stellarator. Weller, A.; Brakel, 
R.; Burhenn, R.; Hacker, H.; Lazaros, A. W 7AS Team; ECRH 
Group; ICRH Group; NI Group; Pellet injection Group. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Feb 1991. In 
W7AS contributions 1990 to 13th international conference on 
plasma physics and controlled nuclear fusion research in Washing- 
ton, October 1-6, 1990; 17th EPS conference on controlled fusion 
and plasma heating in Amsterdam, June 25-29, 1990: 9th interna- 
tional conference on plasma surface interaction in controlled fusion 
devices in Bournemouth, May 28-30, 1990. 76p. Order Number 
DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

X-ray imaging measurements have contributed to studies of the 
plasma equilibrium, plasma fluctuations, impurity radiation and im- 
purity transport effects in the advanced stellarator Wendelistein 
W7-AS (R = 2 m, a = 17 cm). In addition, time resolved electron 
temperature profiles are deduced from X-ray intensity ratios ac- 
cording to the two absorber foil method. The plasma is generated 
and heated by fundamental and 2nd harmonic ECRH (P < 800 kW 
at 70 GHz). Neutral beam injection heating (P < 1.5 MW) was ap- 
plied also, assisted by D2 pellet injection. (orig.). 


29304 (IPP-lI/172, pp. 60-64) H.-spectroscopy on WVI-- 
AS. Dodhy, A.; Kuehner, G.; Ringler, H.; Sardei, F. W 7AS Team; 
ECRH Group. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Feb 1991. In W7AS contributions 1990 to 13th interna- 
tional conference on plasma physics and controlled nuclear fusion 
research in Washington, October 1-6, 1990; 17th EPS conference 
on controlled fusion and plasma heating in Amsterdam, June 
25-29, 1990; 9th international conference on plasma surface inter- 
action in controlled fusion devices in Bournemouth, May 28-30, 
1990. 76p. Order Number DE91516022. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The poloidal and the toroidal distributions of the neutrals were 
studied for ECR-heated plasmas at magnetic fields of 1.25 and 2.5 
Tesla in WVII-AS using H.-spectroscopy. In this paper the depen- 
dence of the plasma confinement on various plasma parameters 
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such as magnetic configuration, heating and density will be pre- 
sented relating it to H,,-fluxes and fluctuations of the H,,-signal. 
The H,,-detection system was calibrated absolutely so that the Ha- 
fluxes could be used directly in a 3D neutral particle transport code 
for evaluation of the absolute neutral particle densities. (orig.). 


29305 (IPP-IlI/172, pp. 65-68) Reflectometry observations 
of density fluctuations in Wendelstein VII-AS stellarator. 
Sanchez, J. (Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany, F.R.)); Hartfuss, H.J.; Anabitarte, E.; Navarro, A.P. W 
7AS Team; NB! Team; ECRH Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Feb 1991. In W7AS contribu- 
tions 1990 to 13th international conference on plasma physics and 
controlled nuclear fusion research in Washington, October 1-6, 
1990; 17th EPS conference on controlled fusion and plasma heat- 
ing in Amsterdam, June 25-29, 1990; 9th international conference 
on plasma surface interaction in controlled fusion devices in 
Bournemouth, May 28-30, 1990. 76p. Order Number 
DE91516022. Source: OSTI; NTIS (US Sales Only); INIS. 

In the almost shearless stellarator Wendelstein VII-AS strong 
correlation between the confinement properties and the rotational 
transform iota has been found. Reduced confinement was ob- 
served for the low order rational values 1/2 and 1/3. In their vicinity 
best confinement is observed. In general optimum confinement is 
obtained in the low shear configuration if the ‘resonant’ iota values 
can be excluded from the plasma column. The iota profile inside 
the plasma is affected by toroidal currents and beta effects. Al- 
though the global net current can be kept at zero level using a 
small OH induced current opposed to the gradient driven bootstrap 
current, the different currents flow at different radial positions affect- 
ing the iota profile. Tools for configuration control inside the plasma 
are besides OH current vertical fields and the currents driven by 
the NBI and most promising the ECH heating systems. In this con- 
text experimental information on the iota profile is highly needed. 
The localization of rational surfaces by reflectometry seems possi- 
ble. Radially resolved density fluctuation measurements have been 
carried out by means of a simple microwave reflectometry system. 
The method is based on the reflection of microwave radiation in 
the millimeter range at the plasma cutoff layer. (orig./AH). 


29306 (IPP-Ill/172, pp. 69-72) On density and temperature 
fluctuations observed by ECE diagnostics in Wendelstein VIi- 
AS stellarator. Hartfuss, H.J.; Tutter, M. W 7AS Team; NB! Team; 
ECRH Group. Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany). Feb 1991.:1n W7AS contributions 1990 to 13th interna- 
tional conference on plasma physics and controlled nuclear fusion 
research in Washington, October 1-6, 1990: 17th EPS conference 
on controlled fusion and plasma heating in Amsterdam, June 
25-29, 1990; 9th international conference on plasma surface inter- 
action in controlled fusion devices in Bournemouth, May 28-30, 
1990. 76p. Order Number DE91516022. Source: OSTI; NTIS (US 
Sales Only): INIS. 

A multichannel heterodyne radiometer system with two times 12 
channels is used on WVII-AS to measure the electron cyclotron 
emission (ECE) both time and space resolved. In this paper we 
report about sporadic observations of density and temperature fluc- 
tuations using this system. The observations are made under 
different operation conditions concerning field, rotational transform, 
and heating scenario. In the case of density fluctuations no direct 
measurement it possible using ECE diagnostics. The conclusions 
are drawn from observations near the cut off conditions and are of 
qualitative character. The fluctuation level necessary to explain the 
observed phenomena seems to be model dependent. (orig.). 


29307 (lYaF—-90-7) Large amplitude jion-acoustic waves. 
Stochastic phenomena. 1. Buchel’nikova, N.S.; Matochkin, E.P. 
AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1990. 70p. (In 
Russian). Order Number DE91636671. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The numerical experiments (OUC-method) were made to study 
the stochastic instability of the electron motion in the course of the 
evolution of one-dimensional nonlinear ion-acoustic waves. The ini- 
tial parameters of the ion-acoustic waves correspond to the cases 
of the linear, nonlinear, strongly nonlinear with ion trapping and 
breaking waves. It is shown that the evolution of the nonlinear ion- 
acoustic wave is accompanied by the development of the stochastic 
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instability of the electron motion. The growth rate of the instability 
increases with increasing nonlinearity of the wave. The evolution of 
the stochastic instability and the formation of the stochastic layer is 
studied. It is shown that the stochastic layer includes all the initial 
trapping region of the electrons in the ion-acoustic wave and a part 
of the phase space outside it. 10 refs.: 44 figs. 


29308 (JAERI-M-91-057) Kinetic database of the JT-60 
tokamak during 1985-1987 experiments. Kikuchi, Mitsuru (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Kikuchi, Katsuji; Aoyagi, Tetsuo; Tani, 
Keiji. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1991. 292p. Order Number DE91522095. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Kinetic database during the ohmic and strong neutral beam 
heated discharges are analyzed for the discharges during 1985- 
1987 experimental period. The results are registered in the 
database system called ‘DARTS’ so that many scientists can 
access to the JT-60 database. This manuscript describes the con- 
finement properties of JT-60 plasmas and gives the shot list of all 
kinetic database during 1985-1987. The data analysis method and 
its limitation are also given so as to help the readers of the kinetic 
database in JT-60. (author). 


29309 (JET-R-90-06) FALCON - a program for fast analysis 
of local confinement in JET. Hamnen, H.; Tibone, F.; Corrigan, 
G.; Duechs, D.F.; Galway, A.; Maddison, G.P.; Stringer, T.E. Com- 
mission of the European Communities, Abingdon (UK). JET Joint 
Undertaking. Dec 1990. 119p. Contract Pound JC7/18085. Order 
Number DE91636501. Source: OSTI; NTIS (US Sales Only); INIS. 

Written for the JET IBM3090. 

FALCON (Fast Analysis of Local CONfinement) is a code pack- 
age for the interpretation of local transport properties of JET 
plasmas, which uses experimental measurements and physics 
modelling to solve particle, current, momentum and energy bal- 
ances. It unifies, and substantially upgrades, two pre-existing 
programs, JICS 1 and QFLUX 2. More generally, the code (or 
parts of it) can provide a flexible tool for testing new models, com- 
paring different diagnostics measurements within a_ coherent 
framework. Its modular structure makes it easy to modify for spe- 
cialized studies, not necessarily related to transport analysis. For 
this purpose, a number of dummy routines are included in the gen- 
eral code flow chart. The user can easily introduce here all kinds of 
special calculations relying on FALCON results. This report de- 
scribes the structure of the code and its physics contents. It also 
provides a basic user’s manual. (author). 


29310 (LA-11808-C, pp. 27-30) Linear kinetic stability of a 
field-reversed configuration with two ion components. Stavu- 
denmeier, J.L. (Pennsylvania State Univ., University Park (USA)); 
Barnes, D.C.; Lewis, H.R. Los Alamos National Lab., NM (United 
States). May 1990. (CONF-8911130-: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

It has been suggested that a small fraction of non-axis encircling 
high energy ions may be sufficient to stabilize the tilt mode in a 
large s FRC. Experimental alteration of the ion distribution function 
in this manner might be achieved by rf heating the tail of the distri- 
bution function or by neutral beam injection. A linear Viasov-fluid 
eigenfunction-eigenfrequency approach was used to investigate 
possible stabilization of the tilt mode by a high energy component. 
The ion distribution function is modeled as the sum of two 
Maxwellians with separate temperatures and no ion flow velocity. 
The cold component has a thermal s = 7, where s is the approxi- 
mate number of ion gyroradii contained between the field null and 
the separatrix. The temperature ratio of the hot component to the 
cold component (T,,/Ty) was varied from 2 to 100. Global hot parti- 
cle fractions (ny) up to = .5 were used in the computations. 


29311 (LA-11808-C, pp. 31-35) Effects of beam ions on the 
FRC tilt mode. Barnes, D.C.; Mikic, Z. Los Alamos National Lab.., 
NM (United States). May 1990. (CONF-8911130-: 11. US/Japan 
workshop on field-reversed configurations and compact toroids, 








Los Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source 
OSTI: NTIS: INIS. 

In this paper. the authors present new theoretical results on sta- 
bilizing the internal tilting mode in a FRC which contains a minority 
energetic ion component. In contrast to previous results obtained in 
various asymptotic limits of geometry, mode structure. or beam pa- 
rameters, the present results include all magnetoinductive effects 
self-consistently in a 3-D calculation representing a realistic FRC. 
The model developed here and implemented computationally is 
similar to previous models. Namely, the plasma is considered to 
consist of three components; thermal electrons. thermal ions, and 
energetic (beam) ions. The first two of these components are 
treated by fluid equations. while the energetic ions are treated as a 
collisionless Viasov species. As far as the fluid equations are con- 
cerned. this model is a straightforward extension of earlier two-fluid 
calculations which include the Hall term in Ohm's law 


29312 (LA-11808-C, pp. 40-43) 1.4D quasistatic profile 
model of transport in a field-reversed configuration (FRC). 
Steinhauer, L.C. (Spectra Technology, Inc., Bellevue, WA (USA)). 
Los Alamos National Lab., NM (United States). May 1990. (CONF- 
8911130-: 11. US/Japan workshop on fielkd-reversed configurations 
and compact toroids, Los Alamos. NM (United States), 7-9 Nov 
1989). In US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th US- 
Japan workshop on compact toroids. 220p. Order Number 
DE90010253. Source: OSTI; NTIS; INIS. 

Global confinement models are useful for determining how a 
given transport mechanism (dependent on local parameters) trans- 
lates into global confinement times. Such models are also useful 
for inferring the overall magnitudes of transport rates, and limited 
information about their spatial profiles. They are especially impor- 
tant in a field reversed configuration (FRC) where the equilibrium 
and transport rates are so intimately coupled, and where the flux 
loss time is such an important factor. An earlier global FRC con- 
finement model, sometimes called QUASI, was based on the 
assumption of a quasi-steady equilibrium. The equilibrium was as- 
sumed to have square-ends with some features of 2D equilibria: 
(1) equal pressure on inner and outer branches of the flux lines; 
and (2) average-beta relation. Models of this type have been called 
1-1/4D transport models. The same general approach has now 
been applied in a straightforward way to an equilibrium with realis- 
tic axial structure. This might be called a 1.4D quasisteady 
transport model. The assumed axial structure can be that of an an- 
alytic equilibrium, or a more complicated computed equilibrium as 
desired. The example used here is an elongated Hill's vortex equi- 
librium. As will be shown later, the equilibrium is reflected by two 
integral quantities that appear in the quasistatic diffusion equation. 


29313 (LA—11808-C, pp. 48-52) Ambipolar diffusion of plas- 
mas in steady-state FRC’s. Momota, Hiromu (National Institute 
for Fusion Science, Nagoya (Japan)). Los Alamos Nationa! Lab.., 
NM (United States). May 1990. (CONF-8911130-: 11. US/Japan 
workshop on field-reversed configurations and compact toroids, 
Los Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI; NTIS; INIS. 

Plasmas in a field-reversed configuration are often described by 
the MHD equations with a negligibly small azimuthal plasma rota- 
tion. This assumes that an E x B drift due to a radial electric field 
compensates the diamagnetic drift of plasma ions. The validity of 
this assumption is, however, unclear because an electric field dis- 
appears and no information can be obtained in the framework of 
the MHD equations. On the other side, one observes rotations of 
laboratory plasma whose speed is as large as the ion diamagnetic 
drift velocity. At the early phase of FRC plasma production, a dif- 
ference of loss rate between ions and electrons may produce a 
radial electric field and ultimately bring about a plasma rotation. In 
a steady-state FRC plasma, however, those phenomena are still 
unclear. It is, therefore, needed to analyze radial electric field or 
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associated plasma rotations of a steady-state high beta plasma in 
a field-reversed configuration. In the present analyses. the authors 
assume. for the simplicity. an axi-symmetric plasma in an ex- 
tremely elongated field-reversed configuration 


29314 (LA-11808-C. pp. 53-56) Velocity-space particle loss 
in field-reversed configurations. Chiang. Piren (Pennsylvania 
State Univ.. University Park (USA)): Hsiao. Mingyuan. Los Alamos 
National Lab.. NM (United States). May 1990. (CONF-8911130— 
11. US/Japan workshop on field-reversed configurations and com- 
pact toroids. Los Alamos. NM (United States). 7-9 Nov 1989). In 
US-Japan workshop on field-reversed configurations with steady- 
state high-temperature fusion plasmas and the 11th US-Japan 
workshop on compact toroids. 220p. Order Number DE90010253. 
Source: OSTI: NTIS: INIS 

The classical transport assumes that the entire velocity space is 
for particle confinement. However, in reality. there are unconfined 
regions in velocity space. which introduces the velocity space parti- 
cle loss (VSPL). Due to the magnetic structure in FRCs. the VSPL 
is significant in the separatrix and small-r regions. Under the fast- 
loss assumption. i.e., the unconfined particles escape from the 
system immediately. Hsiao and Miley's result showed that the parti- 
cle loss rate due to the collisional VSPL was much higher than the 
experimental values. In reality, particles tend to fill in the loss re- 
gion via collisions (classically or anomalously): and the unconfined 
particles stay in the system for a finite period of time. If these two 
effects are considered. the particle loss rate may be significantly 
reduced. In this paper, a finite-loss-time model. which incorporates 
these two effects, is used to modify the loss boundaries in velocity 
space. Both the open-field and closed-field confinement criteria are 
used to calculate the particle confinement times for FRCs. 


29315 (LA-11808-C, pp. 61) FRC collisionless resistivity. 
Tajima, T. (Univ. of Texas, Austin (USA)); Horton, W. Los Alamos 
National Lab., NM (United States). May 1990. (CONF-8911130-: 
11. US/Japan workshop on field-reversed configurations and com- 
pact toroids, Los Alamos, NM (United States). 7-9 Nov 1989). In 
US-Japan workshop on field-reversed configurations with steady- 
state high-temperature fusion plasmas and the 11th US-Japan 
workshop on compact toroids. 220p. Order Number DE90010253. 
Source: OSTI: NTIS: INIS. 

lons in the field reversed configuration (FRC) exhibit stochastic 
orbits due to the field null and the curvature of poloidal field lines. 
Velocity correlations of these particles decay in a power law fashion 
t—~™ where 1 < m < 2. This decay of the single particle correlation 
function is characteristic of the long tail correlations of strongly 
chaotic or nonlinear systems found in other problems of statistical 
physics. This decay of correlations gives rise to a collisionless re- 
sistivity that can far exceed the collisional resistivity in an FRC 
plasma. The finite correlation t-< of a single particle limits the accel- 
eration in the electric field producing the finite resistivity. Maxwellian 
test particle distributions are integrated to find the measure of the 
set of stochastic ions that contribute to the collisionless resistivity. 
The computed conductivity is proportional to the square root of the 
characteristic ion gyroradius in both simulation and theory. 


29316 (LA-—11808-C, pp. 66-69) The lower hybrid drift insta- 
bility and the evolution of plasma gradients. Sgro, A.G.; Gary, 
S.P. Los Alamos National Lab., NM (United States). May 1990. 
(CONF-8911130—: 11. US/Japan workshop on field-reversed con- 
figurations and compact toroids, Los Alamos, NM (United States), 
7-9 Nov 1989). In US-Japan workshop on field-reversed configura- 
tions with steady-state high-temperature fusion plasmas and the 
11th US-Japan workshop on compact toroids. 220p. Order Num- 
ber DE90010253. Source: OSTI; NTIS; INIS. 

The evolution of plasma gradients is studied with hybrid com- 
puter simulations (particle ions, fluid electrons with nonzero mass) 
carried out in the x-y plane of a plasma with a modest density gra- 
dient in the x direction and a magnetic field B = Bz(x)2. These 
initial density and magnetic field profiles represent a one- 
dimensional equilibrium of the sheath region of a Field Reversed 
Configuration (FRC) near the separatrix, and are plotted versus x 
in the top panel of Fig. 1. All variables are initially uniform in y. The 
one-dimensional equilibrium is unstable to the growth of various in- 
stabilities. The fastest growing and the first to appear is the lower 
hybrid drift instability. In conclusion, the authors have obtained two 
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new results which they believe have important implications for fur- 
ther studies of wave-particie transport across plasma gradients in 
general and across the FRC separatrix in particular. First. they find 
that the lower hybrid drift instability exhibits a shift to longer wave- 
length fluctuations as time progresses Second. relatively flat 
density plateaus are observed in the simulation results. Their simu- 
lations show results which violate two important assumptions 
usually made for quasilinear theories of transport by the lower hy- 
brid drift instability: first. that the instability retains the relatively 
short wavelength of its linear growth phase and. second. that these 
short wavelength fluctuations stochastically scatter plasma particles 
to yield cross-field diffusion. 


29317 (LA-11808-C, pp. 78-81) Stabilization of rotational in- 
stability in FRC by an axial current. Nogi. Y. (Nihon Univ.. Tokyo 
(Japan)): Ooi, M.: Takahashi. Ta.: Saito, T.: Muruyama. Y.: Taka- 
hashi. T.. Shimamura. S. Los Alamos National Lab.. NM (United 
States). May 1990. (CONF-8911130—: 11. US/Japan workshop on 
field-reversed configurations and compact toroids. Los Alamos. NM 
(United States). 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS: INIS. 

Most dangerous macroscopic instability in Field-Reversed Con- 
figuration (FRC) plasma is known as an n=2 rotational instability 
which deforms elliptically the cross section of the plasma column. 
The growth of the instability. however, could be suppressed by 
multipole field. The authors found that the instability was also stabi- 
lized by another method. The stabilizing effect of this method 
comes from tension of the azimuthal field line which is produced by 
axial current flowing on the separatrix. Frequency and amplitude of 
the axial current were varied to know the threshold value of the 
stability. Preliminary results of the present experiment are given 
and the stability condition is compared with Ishimura's theory. 


29318 (LA—11808-C, pp. 82-86) Observation of tilt asymme- 
tries in field-reversed configurations. Tuszewski, M. (Los 
Alamos National Lab., NM (USA)): Barnes, D.C.; Klingner, P.; Ng, 
C. Los Alamos National Lab., NM (United States). May 1990. 
(CONF-8911130-: 11. US/Japan workshop on field-reversed con- 
figurations and compact toroids, Los Alamos. NM (United States), 
7-9 Nov 1989). In US-Japan workshop on field-reversed configura- 
tions with steady-state high-temperature fusion plasmas and the 
11th US-Japan workshop on compact toroids. 220p. Order Num- 
ber DE90010253. Source: OSTI; NTIS: INIS. 

In recent years, part of the experimental effort on the FRX-C/ 
LSM device has been devoted to understanding why good FRC 
confinement is observed only in a narrow window of the operating 
parameter space (fill pressures less than 5 mtorr and bias fields 
less than 0.8-0.9 kG). The transition from good to bad confinement 
has been shown for some time to correlate with strong axial 
shocks, suggesting a formation or stability problem. More recently, 
FRC magnetic asymmetries have been observed whenever the 
confinement was poor. To gain further understanding, a 64-coil 
probe array was built, and data from over 700 discharges were col- 
lected during the summer of 1989. The data presented in this 
paper clearly show that external probe arrays provide simple, 
nondisturbing. reliable diagnostics that can yield much useful infor- 
mation in FRC research. The most important result from the above 
preliminary data analysis is the observation of an axially-odd n = 1 
asymmetry whenever the FRC confinement is degraded. Compari- 
son of the data with a numerical calculation suggests that this 
asymmetry is qualitatively consistent with an internal tilt instability. 
Although preliminary in nature, these results constitute a significant 
step in resolving the well-known discrepancy between experiment 
and theory where FRC stability is concerned. 


29319 


(LA-11808-C, pp. 87-92) End on soft x-ray imaging 
of FRCs on the FRX-C/LSM experiment. Taggart, D.P.; Gribble, 
R.J.; Bailey, A.D. Ill; Sugimoto, S. Los Alamos National Lab., NM 
(United States). May 1990. (CONF-8911130—: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 


Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
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compact toroids. 
OSTI: NTIS: INIS 

Recently. a prototype soft x-ray pinhole camera was fielded on 
FRX-C/LSM at Los Alamos and TRX at Spectra Technology. The 
soft x-ray FRC images obtained using this camera stand out in 
high contrast to their surroundings. It was particularly useful for 
studying the FRC during and shortly after formation when. at cer- 
tain operating conditions. flute-like structures at the edge and 
internal structures of the FRC were observed which other diagnos- 
tics could not resolve. Building on this early experience. a new soft 
x-ray pinhole camera has been installed on FRX-C/LSM. which 
permits more rapid data acquisition and briefer exposures. It will be 
used to continue studying FRC formation and to look for internal 
structure later in time which could be a signature of instability. This 
paper summarizes the initial operation of this camera. As of this 
writing. the camera has been used primarily in conjunction with 
measurements of external magnetic field asymmetries of FRCs. 
Some of the images obtained during the bias and pressure scans 
of this series of measurements are included to indicate the effect of 
varying source conditions on formation. 


220p. Order Number DE90010253. Source: 


29320 (LA-11808-C. pp. 93-97) Doppler broadening mea- 
surements in FRX-C/LSM. Baron, M.H. (Auburn Univ., AL (USA)); 
Chrien, R.E. Los Alamos National Lab., NM (United States). May 
1990. (CONF-8911130-: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos. NM (United 
States), 7-9 Nov 1989). In US-Japan workshop on field-reversed 
configurations with steady-state high-temperature fusion plasmas 
and the 11th US-Japan workshop on compact toroids. 220p. Or- 
der Number DES90010253. Source: OSTI: NTIS: INIS. 
Measurements obtained in situ during field reversed configura- 
tion (FRC) formation show that the Doppler broadening ion 
temperature Tcy is larger by a factor of two or more than the ion 
temperature T; derived from pressure balance and Thomson scat- 
tering. After a time comparable to an ion-ion equilibration time, Toy 
and T; come into agreement with each other. An exception to this 
picture occurs in the lowest fill pressure condition (2 mtorr), for 
which Tey > T; is maintained throughout the FRC lifetime. Earlier 
Doppler broadening measurements in FRX-B and FRX-C also 
showed persistent, anomalously high Tcy at low fill pressure. The 
initially high values of Tey are probably caused by convective mo- 
tion generated by the radial implosion. The low fill pressure results 
suggest an enhanced ohmic power input to the carbon ions. 


29321 (LA-11808-C, pp. 98-102) Initial results from FRC 
compression experiments on FRX-C/LSM. Rej, D.J. (Los Alamos 
National Lab., NM (USA)); Barnes. G.A.; Chrien, R.E.; Siemon, 
R.E.; Taggart, D.P.; Tuszewski, M.; Wright, B.L.; Baron, M.H.; 
Slough, J.T.; Takahashi, T. Los Alamos National Lab., NM (United 
States). May 1990. (CONF-8911130—: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

After more than two years of preparation, high-power FRC com- 
pression heating studies are now underway on the Los Alamos 
FRX-C/LSM facility. Field-reversed configuration plasmas are 
formed and translated out of the 6-pinch source, and into a com- 
pressor where the external B-field can be increased from 0.4 to 2 
T in 55 us. A principal experimental goal is to study FRC confine- 
ment at the high energy density, n(Te + Tj) < 1.0 x 102¢ keV/m%, 
associated with the large external field. In this paper the authors 
report on the first experiments which were performed between April 
and July, 1989. 


29322 (LA-11808-C, pp. 57-60) Resistivity at the field null 
of the FRC plasma. Gerwin, R.A. Los Alamos National Lab., NM 
(United States). May 1990. (CONF-8911130-: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 
Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI; NTIS; INIS. 





In the absence of major destructive instabilities, the configuration 
time is ultimately determined by particle and flux containment. If 
the profiles are gentile, then the anomalous flux-loss rate depends 
essentially on the anomalous resistivity at the field null. Conven- 
tional electrostatic quasi-linear models of anomalous cross-field 


resistive diffusivity are based upon the use of E x B drift veloci- 
ties, and hence break down at the magnetic field null. In this 
paper, an electromagnetic treatment valid at the field null is devel- 
oped, based upon the presence of flute-parity perturbations. An 
expression for anomalous resistivity at the field null in the quasi- 
linear approximation is derived by averaging in the ignorable 
direction over the random phases of the perturbations. The expres- 
sion is valid for arbitrary (non-local) radial shapes of the perturbing 
modes (for example, the eigenfunctions need not be centered at 
the field null), and for an arbitrary ratio of real frequency to growth 
rate. The effective resistivity due to flute perturbations of the MHD 
type will be considered. 


29323 (LA-11808-C, pp. 23-26) Gyroviscosity effect on tilt 
mode in an FRC. Ishida, Akio (Niigata Univ. (Japan)); Steinhauer, 
L.C. Los Alamos National Lab., NM (United States). May 1990. 
(CONF-8911130—: 11. US/Japan workshop on field-reversed con- 
figurations and compact toroids, Los Alamos, NM (United States), 
7-9 Nov 1989). In US-Japan workshop on field-reversed configura- 
tions with steady-state high-temperature fusion plasmas and the 
11th US-Japan workshop on compact toroids. 220p. Order Num- 
ber DE90010253. Source: OSTI; NTIS; INIS. 

As is well known, there is an unresolved discrepancy between 
the FRC experiment and the theory of the internal tilt mode. Reso- 
lution of this discrepancy is important both for understanding the 
underlying physics and for the application of FRCs to the attractive 
D-3He fusion reactor concept. Although the present FRCs are 
highly kinetic, ideal MHD theory has been widely used. Ideal MHD, 
however, neglects three non-dissipative that can be included in a 
fluid description. These are (1) equilibrium plasma flow; (2) addi- 
tional terms in the generalized Ohm's law (Hall current and 
electron pressure gradient) and (3) the ion gyroviscosity (FLR ef- 
fect). The first two of these were investigated earlier and it was 
found that while the Hall term provides some stabilization, it is not 
sufficient to account for the experimentally observed stability. Here 
the authors examine the effect of ion gyroviscosity on the internal 
tit mode. Although preliminary results were given in the 10th US- 
Japan workshop held at Hakone (1988), more extensive work and 
comparison with other theories are presented here. 


29324 (LA-11808-C, pp. 36-39) Microinstability thresholds 
of an axially focused neutralized ion beam. Berk, H.L. (Univ. of 
Texas, Austin (USA)); Wong, H.V.; Agren, O. Los Alamos National 
Lab., NM (United States). May 1990. (CONF-8911130-: 11. 
US/Japan workshop on field-reversed configurations and compact 
toroids, Los Alamos, NM (United States), 7-9 Nov 1989). In US- 
Japan workshop on field-reversed configurations with steady-state 
high-temperature fusion plasmas and the 11th US-Japan workshop 
on compact toroids. 220p. Order Number DE90010253. Source: 
OST}; NTIS; INIS. 

In any migma system with convergent beams, there may be a 
potential danger for onset of microinstability, which would broaden 
the distribution of impact parameters. The authors develop a kinetic 
theory for small but finite angular momentum P, and consider a 
configuration where the axial extent is much less than the radial 
extent. They derive and analyze a quadratic dispersion functional 
for the low frequency ion-ion streaming instability and then extend 
the analysis to include electron-ion interactions and finite frequency 
instabilities. A disk-shaped plasma where relativistic ions are axially 
focused but otherwise have negligible axial velocity is considered. 
To model the two-stream effect in the Migma Exyder, the ion orbits 
are approximated with straight lines in the weak field region r < 
Ro. By assuming that the reflection region r 2 Ro is not essential 
for the description of instability, it is appropriate to model the sys- 
tem with B = 0 for r < Ro and B — oo forr > Ro, in other words 
instantaneous refiection is assumed when the ions reach r = Ro. 
Inside the containment region, the magnetic field is considered 
negligible for the ions. However, the B-field can still be large 
enough to be important for the electron dynamics. They considered 
the electron Larmor radius much less than the system size. 
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29325 (LA-11808-C, pp. 70-73) Anomalous heat transport 
caused by ion temperature gradient driven turbulence. Ham- 
aguchi, Satoshi (Univ. of Texas, Austin (USA)). Los Alamos 
National Lab.. NM (United States). May 1990. DOE Contract 
FG05-80ET53088. (CONF-8911130-: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

The ion temperature gradient driven mode or 7;-mode turbulence 
is discussed as a source of anomalous heat transport. The scaling 
of the anomalous ion heat conductivity with magnetic shear s = L,/ 
L. and the excess of 7; (= Ly/Ly) over the critical value 7. for 
marginal stability is found to vary as x; = Q(ps/Lp)(cT\/eB)(n, — 
Ni.c)exp(—as), where g = O(1) and a ~ 5. 


29326 (LA-—11808-C, pp. 103-106) Neutron measurements in 
the FRX-C/LSM magnetic compression experiment. Chrien, 
R.E. (Los Alamos National Lab., NM (USA)); Baron, M.H. Los 
Alamos National Lab., NM (United States). May 1990. (CONF- 
8911130—: 11. US/Japan workshop on field-reversed configurations 
and compact toroids, Los Alamos, NM (United States), 7-9 Nov 
1989). In US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th US- 
Japan workshop on compact toroids. 220p. Order Number 
DE90010253. Source: OSTI; NTIS; INIS. 

Neutron measurements are being pursued as an ion temperature 
diagnostic in the FRX-C/LSM Magnetic Compression Experiment. 
One can easily see that the d-d neutron emission is a sensitive 
measure of ion heating during adiabatic magnetic compression of 
FRCs. The reaction rate may be written as R = (1/2) n N <ov>, 
where n and N are the deuterium density and inventory. The fusion 
reactivity varies as <ov> « T° for T ~ 1 keV. For adiabatic 
compression, n « B'-? and T « Bo.g so R « B®” in the absence 
of losses. The neutron yield is also sensitive to the time duration 
that the plasma remains near its peak temperature. 


29327 (LA-11808-C, pp. 107-111) Large volume FRC 
plasma production and high energy particle injection experi- 
ments in FIX machine. Goto, Seiichi (Osaka Univ. (Japan)); Yano, 
Yoshikazu; Shiokawa, Akira; Ueda, Yoshio; Sugimoto, Satoshi; 
Okada, Shigefumi; Ito, Yoshifumi; Ohi, Shoichi; Ishimura, Tsutomu. 
Los Alamos National Lab., NM (United States). May 1990. (CONF- 
8911130—: 11. US/Japan workshop on field-reversed configurations 
and compact toroids, Los Alamos, NM (United States), 7-9 Nov 
1989). In US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th US- 
Japan workshop on compact toroids. 220p. Order Number 
DE90010253. Source: OSTI; NTIS; INIS. 

By the translation technique in FIX experiments a large FRC 
plasma of about 3m length and 0.4m diameter has been confined 
for 400 ~ 500 us in the quasi-static mirror field of 0.5kG. The 
plasma parameters are typically the following; xs ~ 0.5 for tw = 
0.40m, 21, ~ 3m,n~ 5 x 10-'?m-%, 2T = 100 ~ 150eV, T; = 50 
~ 80eV, T. = 30 ~ 60eV and 0 ~ 1 mWb. Here Tj and T, are 
independently estimated from fast neutral energy analysis and in- 
jected helium beam attenuation, respectively. It is noted, in the 
behaviors of interferometric and probed beam signals, that the ap- 
pearance of the usual n = 2 rotational instability has not been 
observed during plasma life. 


29328 (LA-11808-C, pp. 112-115) Tomographic observation 
of two-dimensional profile of FIX plasma. Sugimoto, S. (Osaka 
Univ. (Japan)); Nishizawa, Y.; Goto, S. Los Alamos National Lab., 
NM (United States). May 1990. (CONF-8911130—: 11. US/Japan 
workshop on field-reversed configurations and compact toroids, 
Los Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI; NTIS; INIS. 

A two-dimensional (2D) measurement system for FRC plasmas 
based on spectroscopy and computed tomography has been devel- 
oped. The features of this system are as follows: (1) fifty chord 
signals of plasma emission are collected using five ten-channel 
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fiber optic arrays; (2) 2D emission intensity profiles can be recon- 
structed as a function of time with up to a 0.25 us resolution; (3) 
the result has explicit physical meaning with the help of five grating 
monochromators; (4) the measurement wavelength is tunable over 
visible and ultraviolet regions, and the bandwidth is also variable 
(0.2-2nm). The authors first measured a translated plasma at the 
outlet of the source region in the FIX machine. Typical plasma pa- 
rameters of the source plasma produced on the FIX machine were 
total temperature ~ 200eV, electron density ~6.4 x 10’ cm-%, 
and a lifetime ~80yus. The separatrix radius and the length of the 
plasma were about 4.5 and 70cm, respectively. Five photocollector 
arrays were placed azimuthally around the z-axis at interval angles 
of 55 ~ 65°. The result of reconstructing a set of 2D and time- 
resolved profiles is given. Since the major aim of this 
measurement, however, is observation of equilibrium profiles, for- 
mation, gross instability, plasma end profiles, they are now trying 
to measure the 2D bremsstrahlung profile at the midplane in the 
source region. At the same time, they are improving the optical 
system to increase the sensitivity for future measurements in the 
confinement region where the plasma density will be at least 100 
times lower than in the source. Additionally, a reconstruction tech- 
nique for a 2D H, emission profile is being developed. 


29329 (LA-—11808-C, pp. 120-124) The Coaxial Slow Source: 
Parallel operation and the radiation barrier. Brooks, R.D. (Univ. 
of Washington, Seattle (USA)); Farengo, R.; Jarboe, T.R.; Viases, 
G.C.; Maqueda, RJ.; Smith, RuJ.; Raman, R.; Berger, R.G.; 
Pierce, W.F. Los Alamos National Lab., NM (United States). May 
1990. (CONF-8911130-: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos, NM (United 
States), 7-9 Nov 1989). In US-Japan workshop on field-reversed 
configurations with steady-state high-temperature fusion plasmas 
and the 11th US-Japan workshop on compact toroids. 220p. Or- 
der Number DE90010253. Source: OSTI; NTIS; INIS. 

The Coaxial Slow Source (CSS) has previously been reported to 
produce annular FRCs on a slow time scale and at low voltages. 
The authors report here preliminary results from 2 aspects of the 
ongoing CSS research. The first is experimental results from the 
CSS operated in the parallel mode, CSS-P. The second topic in- 
volves analytical work on ohmic heating of a high <G> plasma 
with and without impurity radiation losses. The CSS has been 
modified to operate in the parallel mode. To accomplish this the 
outer single turn theta pinch coil has been modified to have four 
turns, the same as the inner coil. The coils are wired in parallel to 
the same capacitor bank so that the space between them is a flux 
conserver if the external inductance is negligible. Thus the total 
flux in the annulus between the two coils must always remain zero. 
If an additional flux conserving ring (plasma) is created between 
these coils, equal and opposite fluxes will build up on either side of 
it when the circuit is energized. This results in the plasma being 
centered between the coils without the radial dynamics associated 
with formation in the independent coil mode. The CSS-P can be 
operated in two different regimes. in the first the capacitor bank is 
energized before forming the plasma. In the second mode of oper- 
ation, the plasma is produced before the coils are energized and 
involves only tearing formation. 


29330 (LA-11808-C, pp. 125-130) TSX - A potential experi- 
ment on tilt-stabilization of FRX-rings using large-orbit ion 
tings. Fleischmann, H.H. (Cornell Univ., Ithaca, NY (USA)); Po- 
dulka, W.; Jones, S. Los Alamos National Lab., NM (United 
States). May 1990. (CONF-8911130—-: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 
Based on the good stability characteristics of large-orbit rings ob- 
served in various electron ring experiments, one of the authors 
several years ago proposed to use high energy large-orbit ion rings 
for stabilizing - if needed - compact toroid rings against tilt motion. 
In view of the closely approaching capability to generate potentially 
unstable large-s FRX rings in the new LSM and LSX devices, this 
paper presents a systems-type analysis of potential experiments 
for testing this idea, including a review of various aspects important 
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for the selection and design of such an experiment, a critical dis- 
cussion of relevant recent results from IREX and the present status 
of the new MICE device. 


29331 (LA-11808-C, pp. 131) A 0.1 TW gas-breakdown 
plasma-anode ion diode. Greenly, J.B. (Corneil Univ., Ithaca, NY 
(USA)); Dunning, A.; Rondeau, G.D. Los Alamos National Lab., 
NM (United States). May 1990. DOE Contract FG02-87ER53246. 
(CONF-8911130—: 11. US/Japan workshop on field-reversed con- 
figurations and compact toroids, Los Alamos, NM (United States), 
7-9 Nov 1989). In US-Japan workshop on field-reversed configura- 
tions with steady-state high-temperature fusion plasmas and the 
11th US-Japan workshop on compact toroids. 220p. Order Num- 
ber DE90010253. Source: OSTI; NTIS; INIS. 

A magnetically-insulated extraction-geometry ion diode using 
inductive breakdown of a gas layer to produce a magnetically- 
confined anode plasma has been successfully operated on the 
LONGSHOT pulser: 120 kV, 30kA, < pus. This LONGSHOT diode 
doubled the total ion output compared to a standard dielectric an- 
ode, allowed constant impedance for > 500 ns, and improved 
upon all other characteristics except beam divergence. The plasma 
anode has now been integrated into a similar diode to operate on 
the Neptune pulser: 700kV, 3Q, 100ns, > 0.1 TW. The goal is to 
investigate the scaling of this diode to the higher voltage, and to 
current density above 0.5 kA/cm?. The major scaling issue is 
whether good control can be maintained of the anode surface 
shape and position, and the resulting ion canonical momentum and 
divergence. The beam from this diode will be used to form diamag- 
netic ion rings, and will allow good diagnosis of beam quality. First 
experimental results will be presented. 


29332 (LA-11808-C, pp. 132-137) Progress with energy 
confinement time in the CTX spheromak. Jarboe, T.R.; Fernan- 
dez, J.C.; Wysocki, F.J.; Barnes, C.W.; Henins, |.; Knox, S.O.; 
Marklin, G.J. Los Alamos National Lab., NM (United States). May 
1990. (CONF-8911130—-: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos, NM (United 
States), 7-9 Nov 1989). In US-Japan workshop on field-reversed 
configurations with steady-state high-temperature fusion plasmas 
and the 11th US-Japan workshop on compact toroids. 220p. Or- 
der Number DE90010253. Source: OST]; NTIS; INIS. 

The 0.67 m radius mesh flux conserver (MFC) in CTX was re- 
placed by a solid flux conserver (SFC), resulting in greatly reduced 
field errors. Decreased spheromak open flux led to vastly improved 
decaying discharged, including increased global energy confine- 
ment times, re (from 20 to 180 us), and corresponding magnetic 
energy decay times, Tpe (from 0.7 to 2 ms). Improved confinement 
allowed the observation of the pressure-driven instability (predicted 
by Mercier) which ejects plasma from the spheromak interior to the 
wall. 


29333 (LA-11808-C, pp. 142-147) The impedance and en- 
ergy efficiency of a coaxial magnetized plasma source used 
for Spheromak Formation and sustainment. Barnes, C.W.; 
Jarboe, T.R.; Marklin, G.J.; Knox, S.O.; Henins, |. Los Alamos Na- 
tional Lab., NM (United States). May 1990. DOE Contract 
AC02-76CH03073. (CONF-8911130—: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 
The impedance (voltage-to-current ratio) and energy efficiency of 
a dc helicity injection experiment are studied on the CTX sphero- 
mak. Over several years changes were made in the physical 
geometry of the coaxial magnetized plasma source as well as 
changes in the external electrical circuit. The source could be oper- 
ated over a wide range of external charging voltage (and hence 
current), applied axial flux, and source gas flow rate. A database of 
resulting voltage, helicity injection, efficiency, electron density, and 
rotation has been created. These experimental results are com- 
pared to an ideal magnetohydrodynamic theory of magnetic flux 
flow. The theory is parameterized by the dimensionless Hall pa- 
rameter, the ratio of electric to mass current. For a constant Hall 
parameter the theory explains why the voltage depends quadrati- 
cally on the current at constant flux. The theory also explains the 





approximately linear dependence of the impedance-to-current ratio 
on the current-to-flux ratio of the source. The current-to-flux ratio it- 
self (the energy-per-unit-helicity of the source) is bounded below by 
considerations of force balance. The overall efficiency of sustain- 
ment through dc helicity injection is limited by the usual ohmic 
resistive decay, by the force-balance limits on the current-to-flux 
ratio, by the losses of the external electrical circuit, and by the fun- 
damental limitations on the achievable impedance of flux flow in a 
magnetized plasma. Even so, ratios of spheromak magnetic energy 
to capacitor bank energy of over 17% have been achieved on CTX. 
Ignoring external circuit losses, the efficiency of electrostatic helic- 
ity injection for converting energy received by the coaxial source to 
the energy of the spheromak magnetic field has exceeded 70%. 


29334 (LA-11808-C, pp. 168-171) Observations and model- 
ing of electron density on the Maryland Spheromak. Filuk, A.B. 
(Univ. of Maryland, College Park (USA)); Goldenbaum, G.C.; Chin- 
Fatt, C.; DeSilva, A.W.; Hess, R.A. Los Alamos National Lab., NM 
(United States). May 1990. (CONF-8911130—: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 
Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI; NTIS; INIS. 

Knowledge of a laboratory plasma’s density is useful in caiculat- 
ing the plasma beta, for progressing to higher temperatures 
through lower densities, in studying particle transport, and in de- 
tecting the presence of large amounts of impurities or plasma 
compression. The multiple-beam interferometer diagnostic on the 
Maryland Spheromak provides such information. Data have been 
collected under a wide range of MS shot conditions. To better un- 
derstand the observations, a computer model of particle/energy 
balance has been used. Density observations with the multiple- 
beam interferometer, and density modeling with the 0-dimensional 
code, portray the MS plasmas obtained to date as dense, cold, 
and radiation-dominated. Apparently, the only feasible way to sub- 
stantially increase the temperatures is to lower the density. 
Presently, the lower bound of MS density is determined by break- 
down of the fill gas, whether static fill or puff. Some form of 
pre-ionization of this fill is required, and a microwave pre-ionizer 
has been constructed for MS. The code’s usefulness in predicting 
desirable operating conditions could be improved by having a 
temperature history from MS; a probe measurement would be suffi- 
cient for the present low-temperature plasmas, while laser 
scattering would likely be needed for hotter plasmas. 


29335 (LA-11808-C, pp. 172-175) Observation of wave- 
length profiles during formation in the Maryland Spheromak. 
Gauvreau, J.L. (Univ. of Maryland, College Park (USA)); Golden- 
baum, G.C.; Chin-Fatt, C.; DeSilva, A.W.; Hess, R.A. Los Alamos 
National Lab., NM (United States). May 1990. (CONF-8911130-: 
11. US/Japan workshop on field-reversed configurations and com- 
pact toroids, Los Alamos, NM (United States), 7-9 Nov 1989). In 
US-Japan workshop on field-reversed configurations with steady- 
state high-temperature fusion plasmas and the 11th US-Japan 
workshop on compact toroids. 220p. Order Number DE90010253. 
Source: OSTI; NTIS; INIS. 

Observations of the line widths of O1l(4591 A), Olll(3059 A) and 
OlV(3063 A) at 15 cm off the symmetry axis have a Gaussian pro- 
file and show maximum ion temperatures of 30 + 10, 75 + 20 and 
90 + 20 eV respectively. Higher temperatures are obtained on the 
axis. However, with a stainless steel liner surrounding the plasma, 
line profiles appear to be non-Gaussian under some conditions, in- 
dicating some motional Doppler effects. Velocities in the order of 1 
+ .25 cm/us are measured in the poloidal direction. Toroidal veloci- 
ties of .5 + .25 cm/s could be present at formation on and off the 
midplane. Spatial pictures taken with the OMA from the end of the 
machine in the UV and in the visible show an asymmetric emission 
of light from the electrodes, possibly indicating a nonuniform break- 
down of the plasma. The use of Elkonite instead of stainless steel 
for the electrodes removed most of the chromium lines, but copper 
lines are now more intense. 


29336 


(LA-11808-C, pp. 176-180) Bolometry, spectroscopy, 
and Doppler T, measurements in high current density CTX 
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spheromaks. Fernandez. J.C.; Mayo, R.M.: Wysocki, F.J.: Henins, 
|.; Jarboe, T.R.; Marklin, G.J. Los Alamos National Lab.. NM 
(United States). May 1990. (CONF-8911130—: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 
Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI; NTIS; INIS. 

Presently, the CTX facility is aimed towards increased magnetic 
field and magnetic-energy decay time (7,2) of small spheromaks. 
Such spheromaks are appropriate for compression with a solid wall 
driven by high explosives, for the purpose of accelerating a metal- 
lic projectile to high velocities. Towards this goal, clean He 
spheromak plasmas with volume-averaged magnetic fields \/(B*),o) 
x 1 T in a cylindrical flux conserver (0.28 m radius and length) 
have been studied extensively. These are typical clean discharges 
obtained with gun main-bank voltages of 5-5.5 kV, such as those 
studied with Thomson scattering. This paper will concentrate on 
the spheromak-decay phase. In all these discharges, the plasma 
gun is turned off at time 200 ys. In a spheromak at the minimum- 
energy state (uniform j/B), expected to occur at time 250-400 us, 
B3 accurately represents ,/(B*),.,. In this paper, the spheromak 
magnetic energy content W = f B@dvol and r,2 will be calculated 
using only Bz. A more accurate estimate valid throughout the 
spheromak evolution requires fitting the data from all the probes to 
the results from an MHD equilibrium code. These results have not 
yet been obtained. 


29337 (LA-11808-C, pp. 160-163) Computational simulation 
of compact toroidal plasma formation. Sovinec, C.R. (Weapons 
Lab., Kirtland Air Force Base, NM (USA)); Clouse, C.J.; Degnan, 
J.H.; Dietz, D.; Hackett, K.E.; Buff, J.; Frese, M.H.; Peterkin, R.E.; 
Roderick, N.F. Los Alamos National Lab., NM (United States). May 
1990. (CONF-8911130—: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos, NM (United 
States), 7-9 Nov 1989). In US-Japan workshop on field-reversed 
configurations with steady-state high-temperature fusion plasmas 
and the 11th US-Japan workshop on compact toroids. 220p. Or- 
der Number DE90010253. Source: OSTI; NTIS; INIS. 

The following computational efforts are part of the MARAUDER 
(magnetically accelerated rings to achieve ultra-high directed en- 
ergy and radiation) research program at the High Energy Plasma 
Division of the Weapons Laboratory. The program is investigating 
plasma toroids with magnetic fields similar to those of tokamaks. 
These fields confine the plasma between a pair of cylindrical con- 
ductors. The objective of the research is to first form such toroids 
and then compress and accelerate them. A 500 kJ capacitor bank 
will be used for the formation, and the 9 MJ Shiva Star will be 
used for acceleration. The first set of experiments and current 
computational work consider only the formation process. The com- 
puter program used for these simulations is MACH2. It is a 
two-dimensional MHD code and was originally developed by Mis- 
sion Research Corporation under a Weapons Laboratory contract 
to support z-pinch research. MACH2 is an Arbitrary Lagrangian- 
Eulerian code with an adaptive mesh capability. Its diffusion 
routines use a multigrid technique to accelerate convergence. Re- 
cently, a second-order advection scheme has been added. 


29338 (LA-UR-91-2242) A new variational formulation of 
kinetic plasma theory and the application of moving finite ele- 
ments. Glasser, A.H. Los Alamos National Lab., NM (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9109108— 
6: 14. conference on numerical simulation of plasmas, Annapolis, 
MD (United States), 4-6 Sep 1991). Order Number DE91016072. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new variational formulation has been developed for the system 
of equations governing kinetic plasmas and electromagnetic fields. 
It is used to apply the method of Moving Finite Elements to the 
electromagnetic fields. The fields are expanded in a basis of linear 
finite elements on a movable, unstructured grid of triangles in 2D 
or tetrahedra in 3D, while the plasma distribution function is ex- 
panded in a basis of super particles. Minimization of the variational 
with respect to the time derivatives of the field quantities yields a 
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coupled system of equations for simultaneously advancing the am- 
plitudes and node positions, resulting in adaptive grid motion. The 
adaptivity of the grid may save a large factor in the size of the grid 
and the number of particles required in many problems. Minimiza- 
tion of the variational with respect to the time derivatives of the 
particle positions and velocities gives the equations of motion, pro- 
viding consistent prescriptions for assigning particles to the grid 
and fields to the particles. Orthogonality conditions on the particles 
are derived as conditions for keeping their equations of motion in- 
dependent. Collisions can be included in a natural way. The 
relationship between PIC methods and alternative methods of dis- 
cretizing phase space is clarified. 


29339 (LA-UR-91-2342) An interparticle collision model for 
electromagnetic hybrid simulations of high density plasmas. 
Jones, M.E.; Thomas, V.A.; Winske, D. Los Alamos National Lab., 
NM (United States). [1991]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9109108—-4: 14. conference on numerical simulation of 
plasmas, Annapolis, MD (United States), 4-6 Sep 1991). Order 
Number DE91016025. Source: OSTI; NTIS; INIS; GPO Dep. 

Particle-in-cell methods have long been used to model collision- 
less plasma phenomena. At the other extreme, fluid methods have 
been used to model highly collisional plasmas. Hybrid models in 
which ions are treated by the particle-in-cell method and electrons 
are treated as a massless fluid allow one to ignore phenomena on 
the electron plasma frequency time scale and thus have proven to 
be useful for modeling certain aspects high density plasmas. Until 
now particle collisions in PIC or hybrid models have been limited to 
scattering of the particles off a fixed background. The key ingredi- 
ent in developing plasma simulation methods that allow one to 
study the transitional region between collisionless and collisional 
plasmas has been the development of an adequate interparticle 
collision model that takes into account the self-consistent reaction 
of the colliding species. We have developed and incorporated one 
type of interparticle collision model into the hybrid version of our 
particle-in-cell code ISIS. The method is highly efficient and en- 
sures local conservation of momentum and energy. 


29340 (LA-UR-91-2346) Computational model for determin- 
istic chaos in a magnetically confined plasma. Vold, E.L. Los 
Alamos National Lab., NM (United States). [1991]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9109108-5: 14. conference on numerical 
simulation of plasmas, Annapolis, MD (United States), 4-6 Sep 
1991). Order Number DE91016022. Source: OSTI; NTIS; GPO 
Dep. 

Deterministic chaos, originally seen in the Lorentz equations, 
designates the concept that turbulent behavior arises from systems 
of non-linear equations, including the fluid moment or Navier-Stokes 
equations, and specifically the fluid approximation to a magnetized 
plasma. Consistent computations capable of reproducing ‘anoma- 
lous’ transport observed in tokamaks are assumed to rely upon the 
correct computational treatment of the dominant macroscopic non- 
linearities in the tokamak. These non-linear effects include: the 
divergence of the momentum flux tensor in magnetic flux surface 
coordinates, the core and edge plasma treated as a single region 
coupled to the sheath and edge physics boundary conditions in- 
cluding neutral particle recycling, and the plasma potential, ©, 
calculated in non-ambipolar conditions. Unresolved subgrid trans- 
port and plasma kinetic effects can be added in the momentum 
viscosity tensor. An iterative and time dependent solution for the 
coupled quantities: n, u, T;, and ® j, Te with B and diffusive neu- 
trals and impurity species is described for the toroidally symmetric 
case in (6, w, ¢) coordinates. An inner iteration solves the trans- 
port problem in an estimated flux surface geometry assuming E = 
- Ve@d - V¥ + Eid, and an outer iteration couples the plasma 
transport to consistent MHD surfaces. The control volume form of 
the momentum flux tensor in magnetic surface geometry, an elliptic 
equation for ®, and algorithm sweep considerations for the mag- 
netic surface topology are emphasized. 8 refs., 1 fig., 1 tab. 


29341 (LRP-427/91) Direct visual observation of powder 
dynamics in RF plasme-assisted deposition. Howling, A.A. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Hollenstein, C.; 
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Paris. P.J. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Apr 1991. 
11p. Order Number DE91639806. Source: OSTI: NTIS (US Sales 
Only): INIS. 

Contamination due to particles generated and suspended in 
silane rf plasmas is investigated. Powder is rendered visible by illu- 
mination of the reactor volume. This simple diagnostic for global, 
spatio-temporal powder dynamics is used to study particle forma- 
tion, trapping and powder reduction by power modulation. (author) 
4 figs., 11 refs. 


29342 (NIFS—53) Bootstrap currents in stellarators and 
tokamaks. Okamoto, Masao; Nakajima, Noriyoshi. National Inst. 
for Fusion Science, Nagoya (Japan). Sep 1990. 19p. Order Num- 
ber DE91521943. Source: OSTI; NTIS (US Sales Only); INIS. 

The remarkable feature of the bootstrap current in stellarators is 
it's strong dependence on the magnetic field configuration. Neo- 
classical bootstrap currents in a large helical device of torsatron/ 
heliotron type (L = 2, M = 10, R= 4 m, B = 4 T) is evaluated in the 
banana (1/v) and the plateau regime. Various vacuum magnetic 
field configurations are studied with a view to minimizing the boot- 
strap current. It is found that in the banana regime, shifting of the 
magnetic axis and shaping of magnetic surfaces have a remark- 
able influence on the bootstrap current; a small outward shift of the 
magnetic axis and vertically elongated magnetic surfaces are 
favourable for a reduction of the bootstrap current. It is noted, how- 
ever, that the ripple diffusion in the 1/v regime has opposite 
tendency to the bootstrap current; it increases with the outward 
shift and increases as the plasma cross section is vertically elon- 
gated. The comparison will be made between bootstrap currents in 
stellarators and tokamaks. (author). 


29343 (NIFS—54) Peaked-density profile mode and im- 
proved confinement in helical systems. Itoh, K.; Itoh, S. National 
Inst. for Fusion Science, Nagoya (Japan). Oct 1990. 13p. Order 
Number DE91521945. Source: OSTI; NTIS (US Sales Only); INIS. 

The difference in the effect of the peaked density profile on the 
improved transport between tokamaks and toroidal-helical systems 
is discussed. Based on the theory that the rotational shear causes 
the inward pinch in tokamaks, the magnitude of the possible 
inward pinch is estimated. Owing to the strong damping of the ro- 
tation due to the helical ripple, the anomalous inward pinch would 
be small. This may be consistent with recent observation in He- 
liotron E device that the density peakedness of n(0)/<n>=5 does 
not correspond to the improved confinement. (author). 


29344 (NIFS-57) Improved modes and the evaluation of 
confinement improvement. Itoh, Sanae; Maeda, Hikosuke; Miura, 
Yukitoshi. National Inst. for Fusion Science, Nagoya (Japan). Oct 
1990. 26p. Order Number DE91521947. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Various improved confinement modes in tokamak are surveyed 
and their characteristics are reviewed. To search for the potentiality 
as a fusion core plasma in reactor, an examination to evaluate the 
core performance has been made. The fusion product near the ig- 
nition condition, where Q is large, is used tor the evaluation. The 
dilution of the fuel ion and the profile effect are simultaneously 
examined together with the obtained taue. Because of the fuel dilu- 
tion and of the bulk radiation, the good performance does not 
always correspond to the mode with long taug. If their time evolu- 
tion is taken into account the problem becomes more serious. 
Further extensive research to control the fuel purity is surely 
needed to ensure the long pulse operation. (author). 


29345 (NIFS—70) Observation of parallel viscosity in the 
CHS Heliotron/Torsatron. Ida, K.; Yamada, H.; Iguchi, H.; Itoh, K. 
National Inst. for Fusion Science, Nagoya (Japan). Jan 1991. 21p. 
Order Number DE91521952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Damping of the toroidal velocity owing to parallel viscosity is ob- 
served in the plasma with a tangential neutral beam injection in the 
CHS Heliotron/Torsatron device. Toroidal velocity profile is 
dominated by the perpendicular viscosity when magnetic field mod- 
ulation is weak near axis. However, the parallel viscosity is found 
to be dominant when the modulation is strong enough and to in- 
crease in proportion to the square of the modulation of magnetic 





field. The absolute values of the viscosity agree with the neoclassi- 
cal prediction within a factor of three. (author). 


29346 (NIFS—72) Eftect of electric field inhomogeneities on 
drift wave instabilities and anomalous transport. Itoh, S.; 
Sanuki, H.; Itoh, K. National Inst. for Fusion Science, Nagoya 
(Japan). Jan 1991. 23p. Order Number DE91521957. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Effect of inhomogeneity of radial electric field on drift wave insta- 
bilities is investigated. Curvature of static potential gives rise to an 
additional Landau resonance. Critical conditions for the stability due 
to sheared ExB motion of ions are estimated for various modes. Ef- 
fect on anomalous transport coefficient is also discussed. (author). 


29347 (NIFS—75) Effect of energetic particle distribution on 
bounce resonance excitation of the ideal ballooning mode. Ya- 
magishi, Tomejiro (Fukui Inst. of Tech. (Japan)). National Inst. for 
Fusion Science, Nagoya (Japan). Feb 1991. 29p. Order Number 
DE91522211. Source: OSTI; NTIS (US Sales Only); INIS. 

The kinetic effect of energetic trapped particles on the stability of 
magnetohydrodynamic (MHD) ballooning mode is studied in a toka- 
mak with the circular cross section. The bounce resonance 
contribution of trapped energetic particles is found to play an im- 
portant role in the outer inertial region of the ballooning mode 
perturbation, and destabilizes the ballooning mode when the shear 
effect is not strong. The inhomogeneity of a model slowing down 
energetic particle distribution in velocity space, 5F/5E, is effective 
to stabilize the bounce resonant mode. (author). 


29348 (NIFS-77) High temperature divertor plasma opera- 
tion. Ohyabu, Nobuyoshi. National Inst. for Fusion Science, 
Nagoya (Japan). Feb 1991. 20p. Order Number DE91522216. 
Source: OSTI; NTIS (US Sales Only); INIS. 

High temperature divertor plasma operation has been proposed, 
which is expected to enhance the core energy confinement and 
eliminates the heat removal problem. In this approach, the heat 
flux is guided through divertor channel to a remote area with a 
large target surface, resulting in low heat load on the target plate. 
This allows pumping of the particles escaping from the core and 
hence maintaining of the high divertor temperature, which is com- 
parable to the core temperature. The energy confinement is then 
determined by the diffusion coefficient of the core plasma, which 
has been observed to be much lower than the thermal diffusivity. 
(author). 


29349 (NIFS—78) Simulation study of toroidal phase- 
locking mechanism in reversed-field pinch plasma. Kusano, 
Kanya (Hiroshima Univ. (Japan). Faculty of Science); Tamano, 
Teruo; Sato, Tetsuya. National inst. for Fusion Science, Nagoya 
(Japan). Feb 1991. 28p. Order Number DE91522218. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The toroidal phase locking process of kink modes in the 
reversed-field pinch (RFP) plasma is investigated in detail by 
means of the magnetohydrodynamic (MHD) simulation. The physi- 
cal mechanism of phase locking is clarified. The most dominant 
two linearly unstable kink modes rule over the evolution of other 
kink modes whereby phase locking takes place. It is confirmed that 
the phase locking process is not a special phenomenon subject to 
the resistive boundary condition, but a common feature of the MHD 
relaxation process in the RFP. The relation between the phase lock- 
ing and MHD relaxation processes is briefly discussed. (author). 


29350 (NIFS-PROC-—4, pp. 99-104) Numerical calculation of 
atoms in plasmas. Fujima, Kazumi (Yamanashi Univ., Kofu 
(Japan). Faculty of Engineering). National Inst. for Fusion Science, 
Nagoya (Japan). Sep 1990. (CONF-9005341-: Workshop on 
‘plasma spectroscopy and atomic processes’, Nagoya (Japan), 14- 
15 May 1990). In Plasma spectroscopy and atomic processes: 
Proceedings of the workshop at Data and Planning Center in NIFS. 
180p. Order Number DE91767928. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The selection of tools for studying electronic structures in plas- 
mas sometimes needs special care because of a complicated 
electronic environment in plasmas. Since many highly ionized ions 
are moving and interacting each other in plasmas, the number of 
orbitals is usually much larger than that in an isolated system. Very 
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sophisticated and accurate methods do not necessary work effec- 
tively in this field. Among these, the discrete variational Xa method 
can provide an effective and practical tool. Though this method has 
been applied to a plenty of moleicules. solids, and solid surfaces, 
its basic idea is not familiar in the field of plasma physics. Thus, 
the present report reviews the fundamental idea of the discrete 
variational method and numerical procedures to permit better un- 
derstandings and promote its future application. A brief sketch of 
the Xa approximation is presented first, and a numerical procedure 
for the discrete variational Xa method is outlined. The report also 
shows how to calculate the charge transfer cross sections. (N.K.). 


29351 (NIFS-PROC-4, pp. 30-32) Polarization plasma spec- 
troscopy. Fujimoto, Takashi (Kyoto Univ. (Japan). Faculty of 
Engineering). National Inst. for Fusion Science, Nagoya (Japan). 
Sep 1990. (CONF-9005341—: Workshop on ‘plasma spectroscopy 
and atomic processes’, Nagoya (Japan), 14-15 May 1990). In 
Plasma spectroscopy and atomic processes: Proceedings of the 
workshop at Data and Planning Center in NIFS. 180p. Order 
Number DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. PLASMA DIAGNOSTICS/ 
polarization; PLASMA; SPECTROSCOPY; LYMAN LINES: EMIS- 
SION SPECTRA; ANISOTROPY; EXCITATION; POLARIZATION 


29352 (NIFS-PROC-4, pp. 33-56) Spectroscopy in Heliotron 
E. Kondo, K. (Kyoto Univ., Uji (Japan). Plasma Physics Lab.); 
Miyake, K.; Oda, T. National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1990. (CONF-9005341—: Workshop on ‘plasma spec- 
troscopy and atomic processes’, Nagoya (Japan), 14-15 May 
1990). In Plasma spectroscopy and atomic processes: Proceedings 
of the workshop at Data and Planning Center in NIFS. 180p. Order 
Number DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 
The status of spectroscopic diagnostics in Heliotron E is de- 
scribed. The spectra from 50 A to 7000 A are measured by VUV 
and visible spectrometers with multichannel detectors. In VUV 
region, impurity spectra are identified, and useful line pairs are in- 
dicated to estimate the density ratio of iron to oxygen applicable to 
an uncalibrated spectrometer. In visible region, spectral profiles, 
the Doppler broadening, the Doppler shift and the Zeeman splitting, 
are analyzed to obtain the ion temperature, the energy components 
of the injected neutral beams, and the locations of the impurity. 
The intensity ratio of the charge exchange recombination emission 
to the Doppler-shifted Ha emission of the injected neutral beam is 
useful to estimate the impurity to electron density ratio. (author). 


29353 (NIFS-PROC—4, pp. 57-68) Measurement of electric 
field from plasma rotation using CVI lines, 1: Edge electric 
field profiles of H-mode plasmas in JFT-2M tokamak. ida, K. 
(National Inst. for Fusion Science, Nagoya (Japan)); Hidekuma, S.; 
Miura, Y.; Fujita, T.; Mori, M.; Hoshino, K.; Suzuki, N.; Yamauchi, 
T. National Inst. for Fusion Science, Nagoya (Japan). Sep 1990. 
(CONF-9005341—: Workshop on ‘plasma spectroscopy and atomic 
processes’, Nagoya (Japan), 14-15 May 1990). In Plasma spec- 
troscopy and atomic processes: Proceedings of the workshop at 
Data and Planning Center in NIFS. 180p. Order Number 
DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 

A structure of an edge radial electric field E, inferred from 
poloidal rotation velocity is compared with that of particle/thermal 
transport barrier for H-mode plasmas in JFT-2M. Both of E, and its 
gradient 5E,/ér in the thermal transport barrier are found to become 
more negative at the L/H transition. On the other hand, 6E,/ér is 
more positive in the region of the particle transport barrier. The 
shear of radial electric field and poloidal rotation velocity in H-mode 
is localized within an ion poloidal gyro radius near the separatrix, in 
the region of ion collisionality v*; ~ 20-40. (author). 


29354 (NIFS-PROC—4, pp. 69-79) Measurement of electric 
field trom plasma rotation using CVI lines, 2: Electric field 
profile of NBI heated plasma in CHS. Ida, K. (National Inst. for 
Fusion Science, Nagoya (Japan)); Hidekuma, S.; Iguchi, H.; Ya- 
mada, H.; Sanuki, H. National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1990. (CONF-9005341—: Workshop on ‘plasma spec- 
troscopy and atomic processes’, Nagoya (Japan), 14-15 May 
1990). In Plasma spectroscopy and atomic processes: Proceedings 
of the workshop at Data and Planning Center in NIFS. 180p. Order 
Number DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 
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lon temperature and poloidal rotation velocity profiles are mea- 
sured with 68 channel space resolved spectrometer using beam 
emission spectroscopy technique in CHS. The electric field profiles 
derived from poloidal rotation velocity has a large shear near the 
plasma edge and the absolute value of this edge electric field in- 
creases from -70 V/cm to -110 V/cm as the ion collisionality v*, is 
increased from 2 to 20. The values of radial electric field measured 
in CHS is larger than the neoclassical estimates especially near 
the plasma periphery at r/a > 0.7. (author). 


29355 (NIFS-PROC-—4, pp. 80-93) X-ray spectra from high- 
temperature plasmas. Morita, Shigeru (National Inst. for Fusion 
Science, Nagoya (Japan)). National Inst. for Fusion Science, 
Nagoya (Japan). Sep 1990. (CONF-9005341-: Workshop on 
‘plasma spectroscopy and atomic processes’, Nagoya (Japan), 14- 
15 May 1990). In Plasma spectroscopy and atomic processes: 
Proceedings of the workshop at Data and Planning Center in NIFS. 
180p. Order Number DE91767928. Source: OSTI; NTIS (US Sales 
Only); INIS. 

X-ray spectra (1-5A) of Ti, Cr, Fe and Ni ions have been ob- 
served from the JIPPT-IIU tokamak and Heliotron E using crystal 
spectrometer. These spectra obtained are analyzed under consid- 
erations of various atomic processes in plasmas. The report gives 
brief summary on recent these results. In addition, a new crystal 
spectrometer is under construction for CHS stellarator to observe 
soft x-ray lines in a wavelength region of 10-40A. Some calcula- 
tions are presented for oxygen lines. (author). 


29356 (NIFS-PROC—-4, pp. 105-108) Charge transfer pro- 
cess in collisions of highly charged ions in tokamak plasma. 
Koike, Fumihiro (Kitasato Univ., Sagamihara, Kanagawa (Japan). 
School of Medicine). National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1990. (CONF-9005341—: Workshop on ’plasma spec- 
troscopy and atomic processes’, Nagoya (Japan), 14-15 May 
1990). In Plasma spectroscopy and atomic processes: Proceedings 
of the workshop at Data and Planning Center in NIFS. 180p. Order 
Number DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CHARGE EXCHANGE/plasma; 
PLASMA; IONS; CHARGE STATES; TOKAMAK DEVICES; ION 
COLLISIONS; WAVE PROPAGATION 


29357 (NIFS-PROC—4, pp. 144-154) Plasma diagnostics us- 
ing line intensity ratios. Masai, Kuniaki (Nagoya Univ. (Japan). 
Plasma Science Center). National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1990. (CONF-9005341—: Workshop on 'plasma spec- 
troscopy and atomic processes’, Nagoya (Japan), 14-15 May 
1990). In Plasma spectroscopy and atomic processes: Proceedings 
of the workshop at Data and Planning Center in NIFS. 180p. Order 
Number DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss atomic concepts for electron temperature and den- 
sity diagnostics of plasmas by use of line emission therefrom. The 
principle is related to competitive processes for the level population 
of atoms. Results of the measurement on the JIPP T-IIU tokamak 
are presented to demonstrate their usefulness for plasma research. 
The Te measure deduced from the line intensity ratio indicates un- 
derionization of oxygen in the plasma peripheral region, suggesting 
a presence of significant transport toward the higher temperature 
region. (author). 


29358 (PPPL-2776) Calculations of axisymmetric stability 
of tokamak plasmas with active and passive feedback. Ward, 
D.J.; Jardin, S.C.; Cheng, C.Z. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Jul 1991. 64p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE91016216. Source: OSTI; NTIS; INIS; GPO Dep. 

A new linear MHD stability code, NOVA-W, has been developed 
in order to study feedback stabilization of the axisymmetric mode 
in deformable tokamak plasmas. The NOVA-W code is a modifica- 
tion of the non-variational MHD stability code NOVA that includes 
the effects of resistive passive conductors and active feedback cir- 
cuits. The vacuum calculation has been reformulated in terms of 
the perturbed poloidal flux to allow the inclusion of perturbed 
toroidal currents outside the plasma. The boundary condition at the 
plasma-vacuum interface relates the instability displacement to the 
perturbed poloidal flux. This allows a solution of the linear MHD 
stability equations with the feedback effects included. The passive 
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stability predictions of the code have been tested both against a 
simplified analytic model and against a different numerical calcula- 
tion for a realistic tokamak configuration. The comparisons 
demonstrate the accuracy of the NOVA-W results. Active feedback 
calculations are performed for the CIT tokamak design demonstrat- 
ing the effect of varying the position of the flux loops that provide 
the measurements of vertical displacement. The results compare 
well with those computed earlier using a less efficient nonlinear 
code. 37 refs., 13 figs. 


29359 (PPPL—2777) The diffusion of fast ions in ohmic 
TFTR discharges. Heidbrink, W.W.; Barnes, C.W. Hammett, G.W.,; 
Kusama, Y.; Scott, S.D.; Zarnstorff, M.C.; Johnson, L.C.; McCune, 
D.; Medley, S.S.; Park, H.K.; Roquemore, A.L.; Strachan, J.D.; 
Taylor, G. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Jul 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE91016215. Source: OSTI; NTIS; INIS; GPO Dep. 

Short duration (20 ms) but intense (100-250 kJ) neutral deu- 
terium beams are injected into the Tokamak Fusion Test Reactor 
(TFTR). The subsequent confinement, thermalization and diffusion 
of the beam ions studied the multichannel neutron and charge ex- 
change diagnostics. The central fast-ion diffusion (< 0.05 m*/s) is 
an order of magnitude smaller than typical thermal support coeffi- 
cients. 21 refs., 3 figs. 


29360 (PPPL-2778) Electromagnetic wave scattering from 
magnetic fluctuations in tokamaks. Vahala, L. (Old Dominion 
Univ., Norfolk, VA (United States). Dept. of Electrical and Computer 
Engineering); Vahala, G.; Bretz, N. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Jul 1991. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE91016211. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Cross sections are calculated for electromagnetic wave scattering 
and mode transformation from magnetic and density fluctuations in 
the vicinity of the principal electron cutoffs and resonances in a 
homogeneous plasma. For the special case of scattering perpen- 
dicular to the magnetic field, density fluctuations scatter ordinary to 
ordinary and extraordinary to extraordinary modes — but cannot 
transform these modes. On the other hand, magnetic fluctuations 
perpendicular to the field can transform modes but cannot scatter 
on a single branch. For incident frequencies on the order of the 
electron plasma frequency or gyrofrequency, the cross sections for 
scattering and transformation due to field and density fluctuations 
have a similar value. Estimates are given for scattering in a toka- 
mak plasma with special emphasis on the question of how to 
detect and localize magnetic field fluctuations. Toroidal effects are 
handled by ray tracing. Ray tracing calculations and estimates of 
practical limitations on detection technique show that magnetic fluc- 
tuations can be detected and localized by this method — even 
when the magnetic fluctuation levels are orders of magnitude lower 
than the density fluctuations. 33 refs., 12 figs. 


29361 (PPPL-2782) Radiation temperature of non- 
equilibrium plasmas. Arunasalam, V. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Jul 1991. 76p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE91016217. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In fusion devices measurements of the radiation temperature T, 
(w, k) near the electron cyclotron frequency we and the second 
harmonic 2we in directions nearly perpendicular to the confining 
magnetic field B (i.e, k ~ k 1) serve to map out the electron 
temperature profiles T.(r,t). For optically thick plasma at thermody- 
namic equilibrium T, = Te. However, there is increasing 
experimental evidence for the presence of non-equilibrium electron 
distributions [such as a drifting Maxwellian with appreciable values 
of the streaming parameter 0 = Vg/v;, a bi- Maxwellian, and 
anisotropic Maxwellian with T 1 + T ||, etc.,] in tokamak plasmas, 
especially in the presence of radio-frequency heating. Here, we ex- 
amine [both non-relativistically and relativistically] the dependence 
of T, on o, TL/T||, T,/Tp, np/npetc., where np, My, Tp, Th are the 
densities and temperatures, respectively, of the bulk and the hot 
components of the bi-Maxwellian plasma. Our bi-Maxwellian results 
predict that the ratio T,/Te is a very sensitive function of the ratios 





n/n and T,/T,. Further, these relativistic and non-relativistic 
results satisfy the well-known “limit c — oo correspondence princi- 
ple”, showing that the intensity of the emission and absorption line 
is independent of the line broadening mechanism. 44 refs., 2 figs. 


29362 (PSC—13) Particle trajectories in cross-field acceler- 
ation by an electrostatic wave transverse to uniform magnetic 
field. Terashima, Yoshinosuke. Nagoya Univ. (Japan). Plasma Sci- 
ence Center. Jan 1991. 23p. Order Number DE91521937. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Particle trajectories in the wave frame are expressed in an inte- 
gral form which elucidates the roles of the applied electrostatic 
wave field and of the induced V, x B field. Both the non-relativistic 
and relativistic cases are treated. In each case, the energy integral 
is shown to exist and a criterion for transition from trapping to de- 
trapping is obtained, and thereby the optimum value of energy gain 
is deduced. It is shown that, when the E X B velocity due to the 
wave field in the wave frame, ve, is less than the light speed, the 
Lorentz factor of an accelerated particle, +(v), is almost limited by 
ce = (1-Ve2/c*)—1/2, while for ve > c, +(v) possibly increases lin- 
early with time. (author). 


29363 (RISO-M-2747) Possible influence of edge density 
fluctuations on the proposed tast ion and alpha particle diag- 
nostic for JET. Hansen, F.R.; Lynov, J.P.; Michelsen, P.; Pecseli, 
H.L. Risoe National Lab., Roskilde (Denmark). Sep 1988. 22p. Or- 
der Number DE91640929. Source: OSTI; NTiS (US Sales Only); 
INIS. 

The influence of random density fluctuation of electromagnetic 
waves polarised in the ordinary mode is studied numerically. The 
study is of direct relevance for a proposed fast ion and a-particle 
diagnostic for JET relying on collective scattering of intense mil- 
limetre waves. The wave propagation is studied in the limit of 
geometrical optics by a ray-tracing code. For overall parameters 
specified by the contract, it is found that even low levels of relative 
density fluctuations may lead to a substantial broadening of an in- 
coming wave beam. This effect is particularly pronounced for high 
values of the central plasma density. The wave beam broadening 
due to density fluctuations could lead to a degradation in the 
performance of the proposed diagnostic by limiting its spatial reso- 
lution. (orig.). 


29364 (TRITA-PFU-91-03) Paramagnetism and plasma beta 
in a screw-pinch. Lehnert, B.; Scheffel, J. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics and Fusion Re- 
search. Feb 1991. 26p. Order Number DE91639807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Anisotropic resistivity causes paramagnetic effects (Bz (r) less 
then 0) in a screw pinch, being basically different to the self- 
relaxation described by Taylor. We compute, analytically and 
numerically, the resulting effect on equilibrium in a 1-D straight 
cylindrical plasma. In particular we compute paramagnetic effects 
on the plasma radius and on plasma beta. Ohm’s law also contains 
diamagnetic terms; in this paper we consider radial particle diffu- 
sion and the Nernst effect. In a Tokamak or rector plasma these 
effects are shown to be negligible, whereas they may contribute in 
present ULQ, Extrap and RFP experiments. A basic result is an 
expression for the coupling between the poloidal and axial mag- 
netic field components with the above effects included. A result of 
specific importance to the Extrap programme is that plasma current 
limitation can arise from lack of equilibrium when the plasma radius 
tends to exceed its upper limit, being defined by a magnetic or ma- 
terial limiter. The paramagnetic effect described in this work lowers 
the plasma beta further, making D-D reactor depending on safety 
factors q(a) bigger than 1 seems less attainable. (au). 


29365 (UCRL-JC—107684) Electromagnetic PIC simulations 
using finite elements on unstructured grids. Ambrosiano, J. 
(Lawrence Livermore National Lab., CA (USA)); Brandon, S.T.; 
Loehner, R. Lawrence Livermore National Lab., CA (United 
States). Jun 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9109108— 
1: 14. conference on numerical simulation of plasmas, Annapolis, 
MD (United States), 4-6 Sep 1991). Order Number DE91015141. 
Source: OSTI; NTIS; GPO Dep. 
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There is an increasing demand to use kinetic plasma simulations 
to model real plasma devices such as e-beam diodes, plasma 
torches, opening switches, and so on. With this demands comes 
the realization that standard simulation tools based on rectangular 
structured meshes are often too inflexible to accommodate real de- 
vice geometries. To gain geometric flexibility. one typically must 
abandon structured rectangular meshes. Some have had consider- 
able success by distorting the grid to conform to boundary-fitted 
curvilinear coordinates [1]. This gives substantial flexibility while re- 
taining a logically rectangular data structure. However, to achieve 
the greatest flexibility, an unstructured mesh is necessary. For the 
last several years, we have been engaged in designing electro- 
magnetic particle-in- cell (PIC) simulations that can be performed 
on unstructured grids of triangles. We feel this a powerful strategy 
for matching kinetic plasma simulations to real problem geometries. 
Unstructured meshes not only accommodate complicated boundary 
shapes with ease, but also allow extreme local refinement without 
affecting resolution elsewhere. The basic challenges to overcome 
in formulating EM-PIC on these new meshes are: (a) grid genera- 
tion, (b) particle interpolation and tracking, and (c) field solution. In 
this paper we briefly describe our techniques and will give a simple 
example. 4 refs., 2 figs. 


29366 (UCRL-JC—107735) Towards a realistic plasma simu- 
lation code. Anderson, D.V. Lawrence Livermore National Lab., 
CA (United States). Jun 1991. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9109108-3: 14. conference on numerical simulation of 
plasmas, Annapolis, MD (United States), 4-6 Sep 1991). Order 
Number DE91015698. Source: OSTI; NTIS; INIS; GPO Dep. 
Several new developments in the technology of simulating plas- 
mas, both in particle and fluid models, now allow a stage of 
synthesis in which many of these advances can be combined into 
one simulation model. Accuracy and efficiency are the criteria to be 
satisfied in this quest. We want to build on the following research: 
1. the development of the 6f method of Barnes. 2. The moving 
node Galerkin model of Glasser, Miller and Carlson. 3. Particle 
moving schemes on unstructured grids by Ambrosiano and Bradon. 
4. Particle simulations using sorted particles Anderson and 
Shumaker. Rather than being competing developments,these pre- 
sumably can be combined into one computational model. We begin 
by summarizing the physics model for the plasma. The Viasov 
equation can be solved as an initial value problem by integrating 


. the plasma distribution function forward in time. 5 refs. 


29367 (UCRL-JC—107736) Experimental determination of 
the temperature and density of opacity samples. Perry, T.S. 
(Lawrence Livermore National Lab., CA (USA)); Bach, D.; Serduke, 
F.; Stewart, R.E.; Wallace, R.; Lee, R.; Kilkenny, J.; Davidson, 
S.J.; Foster, J.; Smith, C.C.; Abdallah, J. Jr; Clark, R.E.H. 
Lawrence Livermore National Lab., CA (United States). [1991]. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9106249-1: International LTE 
opacity workshop and code comparison study, Paris (France), 3-7 
Jun 1991). Order Number DE91015686. Source: OSTI; NTIS; 
GPO Dep. 

Point projection spectroscopy has been successfully used to 
measure the opacities of several elements. To critically compare 
the experiments with opacity calculations it is necessary to know 
the sample conditions. Several techniques have been used in the 
past year to characterize the temperature and density of opacity 
samples. These techniques include DANTE measurements, 
streaked 22X x-ray microscope measurements, and ion balance 
measurements using point projection spectroscopy. Temperatures 
are now known to an accuracy of +10% and densities to +20%. In 
the future even more precise measurements will be made by mea- 
suring the opacity, temperature, and density simultaneously. 
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Refer also to citation(s) 26735, 26815, 26816, 27539, 27787, 
27873, 28124, 28125, 28289, 28889, 28900, 29060, 29061, 29177, 
29358 
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29368 (AEA-FUS—1) Fusion reactors and the environment. 
Hancox. R. AEA Fusion, Culham (United Kingdom). Apr 1990. 16p. 
(CONF-9004325—: Symposium on energy and the environment, 
Leeds (United Kingdom), 3-5 Apr 1990). Order Number 
DE91639847. Source: OSTI: NTIS (US Sales Only): INIS. 

Fusion power. based on the nuclear fusion of light elements to 
yield a net gain of energy, has the potential to extend the world’s 
resources in a way which is environmentally attractive. Neverthe- 
less, the easiest route to fusion - the reaction between deuterium 
and tritium - involves hazards from the use of tritium and the neu- 
tron activation of the structural materials. These hazards have been 
considered on the basis of simple conceptual reactor designs, both 
in relation to normal operation and decommissioning and to poten- 
tial accident situations. Results from several studies are reviewed 
and suggest that fusion reactors appear to have an inherently 
lower environmental impact than fission reactors. However, the re- 
alization of this potential has yet to be demonstrated. (author). 


29369 (ANL/CP-72190) Investigation of tritium release and 
retention in lithium aluminate. Kopasz, J.P. (Argonne National 
Lab., IL (USA)); Tistchenko, S.; Botter, F. Argonne National Lab., IL 
(United States). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9104236—2: Symposium on point defects and related properties of 
ceramics, Cincinnati, OH (United States), 29 Apr - 2 may 1991). 
Order Number DE91015556. Source: OSTI; NTIS; INIS: GPO Dep. 

Tritium release from lithium aluminate, although previously inves- 
tigated by both in-reactor and ex-reactor experiments, remains 
poorly understood. Agreement between experiments is lacking, and 
the mechanisms responsible for tritium release from lithium alumi- 
nate are under debate. In an effort to improve our understanding of 
the mechanisms of tritium release from lithium ceramics, we have 
investigated tritium release from pure lithium aluminate and lithium 
aluminate doped with impurities. The results of these experiments 
on large grain size material indicate that after anneals at low tem- 
perature, a large fraction of the tritium present before the anneal 
remains in the sample. We have modeled this behavior based on 
first-order release from three types of sites. At the lowest tempera- 
ture, the release is dominated by one site, while the tritium in the 
other sites is retained in the solid. Adding magnesium dopant to 
the ceramic appears to alter the distribution of tritium between the 
sites. This addition decreases the fraction of tritium released at 
777°C, while increasing the fractions released at 538 and 950°C. 
11 refs., 8 figs., 1 tab. 


29370 (CONF-910635-8) Thick-section weldments in 21-6-9 
and 316LN stainless steel for fusion energy applications. 
Alexander, D.J.; Goodwin, G.M. Oak Ridge National Lab., TN 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Cryo- 
genic engineering conference and international cryogenic materials 
conference; Huntsville, AL (United States); 11-14 Jun 1991. Order 
Number DE91015307. Source: OSTI; NTIS; INIS; GPO Dep. 

The Burning Plasma Experiment (BPX), formerly known as the 
Compact Ignition Tokomak, will be a major advance in the design 
of a fusion reactor. The successful construction of fusion reactors 
will require extensive welding of thick-section stainless steel plates. 
Severe service conditions will be experienced by the structure. Op- 
erating temperatures will range from room temperature (300 K) to 
liquid nitrogen temperature (77 K), and perhaps even lower. The 
Structure will be highly stressed, and subject to sudden impact 
loads if plasma disruptions occur. This demands a combination of 
high strength and high toughness from the weldments. Significant 
portions of the welding will be done in the field, so preweld and 
postweld heat treatments will be difficult. The thick sections to be 
welded will require a high deposition rate process, and will result in 
significant residual stresses in the materials. Inspection of these 
thick sections in complex geometries will be very difficult. All of 
these constraints make it essential that the welding procedures and 
alloys be well understood, and the mechanical properties of the 
welds and their heat-affected zones must be adequately character- 
ized. The candidate alloy for structural applications in the BPX 
such as the magnet cases was initially selected as 21-6-9 
austenitic stainless steel, and later changed to 316LN stainless 
steel. This study examined several possible filler materials for 
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thick-section (25 to 50 mm) weldments in these two materials. The 
tensile and Charpy V-notch properties were measured at room 
temperature and 77 K. The fracture toughness was measured for 
promising materials. 


29371 (DOE/ER-0313/10) Fusion reactor materials semian- 
nuai progress report for the period ending March 31, 1991. 
Oak Ridge National Lab., TN (United States). Jul 1991. 348p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/M-1525). Order Number 
DE91016827. Source: OSTI: NTIS; INIS; GPO Dep. 

This is the tenth in a series of semiannual technical progress re- 
ports on fusion reactor materials. This report combines research 
and development activities which were previously reported sepa- 
rately in the following progress reports: alloy development for 
irradiation performance: damage analysis and fundamental studies; 
special purpose materials. These activities are concerned princi- 
pally with the effects of the neutronic and chemical environment on 
the properties and performance of reactor materials: together they 
form one element of the overall materials program being conducted 
in support of the Magnetic Fusion Energy Program of the US De- 
partment of Energy. The other major element of the program is 
concerned with the interactions between reactor materials and the 
plasma and is reported separately. The Fusion Reactor Materials 
Program is a national effort involving several national laboratories, 
universities, and industries. The purpose of this series of reports is 
to provide a working technical record for the use of program partic- 
ipants, and to provide a means of communicating the efforts of 
materials scientists to the test of the fusion community, both na- 
tionally and worldwide. 


29372 (EUR-12807) Jet joint undertaking annual report 
1989. Commission of the European Communities, Luxembourg 
(Luxembourg). Jun 1990. 101p. Source: OSTI; NTIS (US Sales 
Only). 

The Joint European Torus is the largest project in the coordi- 
nated programme of the European Atomic Energy Community 
(EURATOM) which is aimed at proving the feasibility of using nu- 
clear fusion as a source of energy. The Statutes setting up the JET 
Project include a requirement for an Annual Report to be produced 
which... ‘shall show the current status of the Project, in particular 
with regard to timetables, cost, performance of the scientific pro- 
gramme and its position in the Euratom Fusion Programme and in 
the world-wide development of fusion research’. This report is de- 
signed to meet this requirement. It provides an overview of the 
scientific, technical and administrative status of the JET pro- 
gramme which is comprehensible to the average member of the 
public. Where appropriate, descriptive sections (in italics and 
boxed) are included to aid the reader's understanding of particular 
technical terms used thoughout the Report. A more detailed and 
comprehensive description of the technical and scientific aspects of 
the JET Project over the period covered by this report can be 
found in the 1988 JET Progress Report. 


29373 (INIS-mf—12867, pp. 5.1) International collaboration 
in fusion. Brown, T.S. (National Research Council of Canada, Ot- 
tawa, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 375p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Conference summaries. Order Num- 
ber DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THERMONUCLEAR REAC- 
TIONS/research programs; THERMONUCLEAR REACTORS/ 
international cooperation 


29374 (INIS-mf-12867, pp. 10.1-10.2) Fusion reactor config- 
urations. Nickerson, S.B. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THERMONUCLEAR REAC- 
TORS/specifications; SPECIFICATIONS 





29375 (INIS-mf—1 2867, pp 10.3-10.5) Tokamak de 
Varennes: Its design and construction. Cumyn. P.B. (Canatom 
Ltd., Montreal. PQ (Canada)). Canadian Nuclear Society. Toronto, 
ON (Canada). 1985. 375p. (CONF-8506403-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Conference summaries. Order 
Number DE91639257. Source: OSTI; NTIS (US Sales Only); INIS 

Published in summary form only. VARENNES TOKAMAK 
specifications; SPECIFICATIONS 


29376 (INIS-mf—12867, pp. 10.10-10.11) CFFTP - a Canadian 
program on fusion technology. Dautovich, D.P. (Canadian Fu- 
sion Fuels Technology Project, Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THERMONUCLEAR REAC- 
TORS/research programs; CANADA 


29377 (INIS-mf—1 2867, pp. 10.6-10.7) Electromagnetic fields 
and forces in the Tokamak de Varennes. Leclair, G. (MPB Tech- 
nologies, Inc., Ste. Anne de Bellevue, PQ (Canada)); Van Andel, 
H.; Pacher, H.D.; Pacher, G.W. Canadian Nuclear Society, Toronto, 
ON (Canada). 1985. 375p. (CONF-8506403—-: 6. annual confer- 
ence of the Canadian Nuclear Society and 25. annual conference, 
Ottawa (Canada), 2-5 Jun 1985). In Conference summaries. Order 
Number DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. VARENNES TOKAMAK/ 
magnetic fields 


29378 (INIS-mf—12867, pp. 10.8-10.9) Remote maintenance 
of TFTR poloidal moveable limiter. Stringer, J. (DSMA Atcon 
Ltd., Toronto, ON (Canada)); Holloway, C.; Szirtes, T.; Conrads, H. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LIMITERS/maintenance; TFTR 
TOKAMAK/remote handling equipment; LIMITERS; MAINTE- 
NANCE 


29379 (INIS-mf—12867, pp. 5.5-5.11) Optimization of the 
neutron multiplier of experimental AYMAN hybrid blankets 
with ThO2. Sahin, S. (King Saud Univ., Riyadh (Saudi Arabia). 
College of Engineering); Al-Kusayer, T.A.; Al-Malahy, K.S.; Abdul 
Raoot, M. Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
375p. (CONF-8506403—: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Conference summaries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HYBRID REACTORS/breeding 
blankets; LITHIUM OXIDES; NEUTRON TRANSPORT; THORIUM 
OXIDES 


29380 (INIS-mf—12870, pp. 10.1-10.7) Fusion reactor config- 
urations. Nickerson, S.B. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403—: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OST]; 
NTIS (US Sales Only); INIS. 

High power density magnetic confinement fusion concepts have 
recently become prominent because they are perceived by some 
groups to have more potential for developing into commercially 
competitive fusion reactors than the (more advanced) low power 
density concepts. The reasons for this prominence are illustrated 
by comparing the properties of a conceptual design of a fusion 
reactor based on the leading low power density concept, the toka- 
mak, with designs based on the leading high power density 
concepts: the RFP, the FRC and the spheromak. 


29381 (INIS-mf-12870, pp. 10.8-10.11) Tokamak de 
Varennes. The design of its internal poloidal field coils. Cumyn, 
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P.B. (Canatom Ltd.. Montreal. PQ (Canada)). Canadian Nuclear 
Society. Toronto. ON (Canada). 1985. 693p. (CONF-8506403—: 6 
annual conference of the Canadian Nuclear Society and 25. annual 
conference. Ottawa (Canada). 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Society sixth annual conference. Order 
Number DE91639723. Source: OSTI: NTIS (US Sales Only): INIS. 

One of the major projects in Canada’s fusion programme is the 
Tokamak de Varennes, a medium-sized tokamak now under con- 
struction at the Institut de Recherche de I'Hydro-Quebec (IREQ) at 
Varennes, Quebec. In order to control impurities within its plasma, 
the Tokamak will be equipped with two sets of diverter coils and 
neutralizing plates. The main diverter coils are designed for a total 
current of 50 kiloampere turns and are located inside 73 mm diam- 
eter jackets; this paper describes the design of these coils. 


29382 (INIS-mf-12870, pp. 10.12-10.17) Electromagnetic 
fields and forces in the Tokamak de Varennes. Leclair, G. (MPB 
Technologies, Inc., Ste. Anne de Bellevue, PQ (Canada)); van An- 
del, H.: Pacher, H.D.; Pacher, G.W. Canadian Nuclear Society, 
Toronto, ON (Canada). 1985. 6938p. (CONF-8506403-: 6. annual 
conference of the Canadian Nuclear Society and 25. annual con- 
ference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of the 
Canadian Nuclear Society sixth annual conference. Order Number 
DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

The results obtained with a computer program which calculates 
the magnetic fields are forces in the Tokamak de Varennes are 
described. We consider all scenarios arising during the various ma- 
chine operation modes by treating them as steady state. All 
transient phenomena are neglected and all materials are assumed 
to be magnetic. The model of the coils and algorithm used in the 
code, based on direct integration of the Biot-Savart law, are 
presented. The classification of all the scenarios considered is dis- 
cussed. The toroidal magnetic field and its spatial variation is given. 
The interactions of the two coils sets, toroidal and poloidal, with 
themselves and with each other lead to four different types of loads 
which are described in detail with examples of numerical results. 


29383 (INIS-mf—12870, pp. 10.18-10.21) Remote handling of 
TFTR poloidal limiter. Stringer, J. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.); Holloway, C.; Szirtes, T.; Conrads, H. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1985. 693p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Proceedings of the Canadian Nuclear Society sixth an- 
nual conference. Order Number DE91639723. Source: OST]; 
NTIS (US Sales Only); INIS. 

The Poloidal Limiter of TFTR will become radioactive and 
maintenance of the limiter has to be carried out using remote tech- 
niques. The following paper outlines the conceptual design of 
hardware, and describes the procedures required to remove and 
replace the poloidal limiter. 


29384 (INIS-mf—12870, pp. 5.1-5.4) International collabora- 
tion in fusion. Brown, T.S. (National Research Council of Canada, 
Ottawa, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403-: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). in Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

International collaboration is essential to Canada’s fusion re- 
search effort, the world situation is unusually favourable, and good 
progress has been made towards establishing significant collabora- 
tion in the last few years. 


29385 (INIS-mf—12870, pp. 5.10-5.18) Optimization of the 
neutron multiplier of experimental ayman hybrid blankets with 
ThO. Sahin, S. (King Saud Univ., Riyadh, (Saudi Arabia)); Al- 
Kusayer, T.A.: Raoof, M.A. Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 693p. (CONF-8506403-—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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At the college of Engineering. King Saud University. a research 
project has been initiated to lay out the main structure of a proto- 
typical experimental fusion and fusion-fission (hybrid) reactor 
blanket in cylindrical geometry. This geometry is consistent with 
most of the current fusion and hybrid reactor design concepts in 
respect of the neutronic considerations. In this project the fusion 
chamber is simulated by a cavity with a diameter of approximately 
1.5 m inside a cylindrical blanket. Fusion neutrons of 14 MeV are 
produced by a target movable along the axis of the cylinder. The 
movable neutron source will allow one to simulate a line source for 
integral experiments, which is a result of the linear nature of the 
Boltzmann Transport Equation. The present work analyses the ef- 
fect of a neutron multiplier on the overall neutronic performance in 
the hybrid blanket. The studies have shown that a beryllium multi- 
plier decreases the tritium breeding whereas the fissile breeding 
will be enhanced. On the other hand, a lead multiplier enhances, 
both, the fusile and fissile breeding ratios. 


29386 (INIS-mf—12870, pp. 5.19-5.26) CFFTP - a Canadian 
program on fusion technology. Dautovich, D.P. (Canadian Fu- 
sion Fuels Technology Project, Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A Canadian program on fusion technology administered by the 
Canadian Centre for Fusion Fuels Technology is described. The 
details include the mandate, focus, funding and the five technology 
areas. The achievements of the program to date are given. 


29387 (INIS-mf—12871, pp. 157-163) Status of international 
tusion development. Brown, T.S. (National Research Council of 
Canada, Ottawa, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. Cana- 
dian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Based on an historical perspective, recent progress in fusion re- 
search is summarized and some factors bearing on the prospects 
for fusion power are discussed. 


29388 (INiS-mf-12871, pp. 185-189) Technical overview and 
electrical design of the Tokamak de Varennes. Pacher, G.W. 
(Institut de Recherche d’Hydro-Quebec, Varennes, PQ (Canada). 
Projet Tokamak); Annamraju, R.; Butler, R.O. Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. 
Canadian chemical engineering conterence (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Tokamak de Varennes, Canada’s contribution to tokamak- 
oriented fusion research, is beginning experimental operation in the 
spring of 1987. The scientific vocation of this medium-sized toka- 
mak experiment is the investigation of plasma-wall interaction and 
surface studies in a long-pulse mode. This program has been the 
determining factor in the design of the Tokamak de Varennes, lead- 
ing, for instance, to demountable toroidal field coils, to an elaborate 
power supply for the ohmic heating system, to complex internal 
structures, to a powertul cooling system. This paper gives a gen- 
eral description of the experimental device, and discusses its 
power supplies in a more detailed fashion. 


29389 (INIS-mf-12871, pp. 164-166) The Varennes Toka- 
mak. Bolton, R.A. (Hydro-Quebec, Varennes, PQ (Canada). 
Tokamak de Varennes). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 246p. (In French). (CONF-8705187-: 37. Cana- 
dian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Approved for construction in 1981 and completed in 1987, the 
Varennes Tokamak is the most important magnetic confinement de- 
vice in the Canadian fusion research program. This paper gives an 
overview of the objectives of the project, the scientific and techni- 
cal program, and plans for its use 


29390 (INIS-mf—12871, pp. 190-195) Engineering aspects of 
the Tokamak de Varennes device. Cumyn. P.B. (Canatom Ltd., 
Montreal, PQ (Canada)); Rosen. J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. Cana- 
dian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes the design of the Tokamak de Varennes 
(the device proper) with particular reference being paid to critical 
mechanical and structural aspects of its design. 


29391 (INIS-mf—12871, pp. 196-203) The data acquisition 
and control system of the Varennes Tokamak. Larsen. J.M. (in- 
stitut National de la Recherche Scientifique, Ste-Foy, PQ 
(Canada). Centre de |’Energie); Strong, C. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. 
Canadian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The operation of the Varennes Tokamak requires two different 
environments for interfacing the machine to its operators. The first 
one is related to the control of the machine itself, while the second 
one concerns the diagnostic experiments which are directly con- 
nected to the machine. The configuration of the computer system 
used on the Varennes Tokamak reflects this duality and is com- 
posed of two subsystems: the control subsystem and the data 
acquisition subsystem. This paper first reviews the basic require- 
ments for data acquisition and control on the Varennes Tokamak. It 
then presents the hardware configuration of the system and de- 
scribes the software systems developed to support the experiment. 
Finally, some comments on further developments are presented. 


29392 (INIS-mf—12871, pp. 176-182) The ALTECH project in 
laser fusion. Offenberger, A.A. (Alberta Univ., Edmonton, AB 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 246p. (CONF-8705187-: 37. Canadian chemical engineering 
conference (Canadian engineering centennial convention), Montreal 
(Canada), 18-22 May 1987). In Proceedings of the nuclear power 
and fusion programs of the Canadian Nuclear Society. Order 
Number DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

The ALTECH Project is a joint industry/university undertaking to 
establish a national centre for inertial confinement fusion (ICF) re- 
search based on new laser technology. The project includes the 
development of a major high power, high energy (10kJ) krypton flu- 
oride (KrF) laser system to be used for ICF experiments. ALTECH 
will link university, industry and government in a challenging project 
which will stimulate graduate research and advanced manpower 
training in laser and fusion technology, and provide important op- 
portunities for international collaboration in this important area of 
science and technology. 


29393 (INIS-mf-12871, pp. 167-175) The Canadian fusion 
fuels technology project. Dautovich, D.P. (Canadian Fusion Fu- 
els Technology Project, Toronto, ON (Canada)); Gierszewski, P.J.; 
Wong, K.Y.; Stasko, R.R.; Burnham, C.D. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. 
Canadian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Canadian Fusion Fuels Technology Project (CFFTP) is a na- 
tional project whose aim is to develop capability in tritium and 
robotics technologies for application to international fusion develop- 
ment programs. Activities over the first five years have brought 
substantial interaction with the world’s leading projects such as 





TFTR. JET and NET. Canadian R and D and engineering services 
and hardware are in demand as these major projects prepare for 
tritium operation leading to the demonstration of energy breakeven 
around 1990. Global planning is underway for the next generation 
ignition experiment. It is anticipated this will provide increased 
opportunity for CFFTP and its contractors among industry. universi- 
ties and governmental! laboratories. 


29394 (INIS-mf-12871, pp. 204-212) Remote handling and 
maintenance of fusion reactors. Jones, A.S. (Spar Aerospace 
Ltd., Toronto, ON (Canada)); Higson, A.P.; Fung, P.T.K.: Elzeki. M 
Canadian Nuclear Society. Toronto. ON (Canada). 1987. 246p. 
(CONF-8705187—: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada). 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI; NTIS (US Sales Only): INIS 

* The operation of fusion reactors creates one of the most severe 
industrial environments for maintenance. Remote handling and 
maintenance systems are essential because of the high radiation 
levels. The severe temperatures and high heat fluxes incident on 
first wall equipment mean that maintenance and repair is required. 
The manipulator equipment must be compatible with vacuum, high 
temperatures and very high radiation fluxes. The equipment must 
enter through very small entry ports into the vacuum vessel and 
yet provide a rigid base for the manipulation of large components. 
Spar has investigated these problems tor the TFTR, JET and NET 
reactors. This paper describes design solutions appropriate to 
these toroidal reactors and discusses some of the difficulties asso- 
ciated with the implementation of these designs. Typical 
maintenance tasks are also described. Future fusion reactor main- 
tenance equipment is considered. 


29395 (INIS-mf—12871, pp. 228-239) Fusion materials is- 
sues. Stangeby, P.C. (Toronto Univ., ON (Canada). Inst. for 
Aerospace Studies); Haasz, A.A. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. Cana- 
dian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada), 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Progress toward demonstrating the scientific feasibility of fusion 
energy is strongly governed by materials constraints. The evolution 
of an economically and environmentally acceptable design for 
power producing fusion reactors will be subject to still further mate- 
rials constraints. Three critical materials areas are reviewed are: 
(1) fast neutron damage; (2) tritium breeding; and (3) plasma- 
materials interactions. Canadian R and D activities in fusion 
materials are reviewed. 


29396 (INIS-mf—12871, pp. 240-248) Canadian contributions 
to the safety and environmental aspects of fusion. Stasko, R. 
(Canadian Fusion Fuels Technology Project, Toronto, ON 
(Canada)); Wong, K. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 246p. (CONF-8705187-: 37. Canadian chemical 
engineering conference (Canadian engineering centennial conven- 
tion), Montreal (Canada), 18-22 May 1987). In Proceedings of the 
nuclear power and fusion programs of the Canadian Nuclear Soci- 
ety. Order Number DE91639374. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Since next-step fusion devices will be fuelled with mixtures of 
tritium and deuterium, the knowledge base and tritium handling ex- 
perience associated with the operation of CANDU reactors is 
viewed as relevant to the development of safe fusion technology. 
Fusion safety issues will be compared with fission safety experi- 
ence, after which specific Canadian activities in support of fusion 
safety will be overviewed. In addition, recommendations for appro- 
priate fusion safety criteria will be summarized. 


29397 (INIS-mf-12871, pp. 218-227) Fusion fuel blanket 
technology. Hastings, |.J. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Gierszewski, P. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 246p. 
(CONF-8705187—: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
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18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society Order Number 
DE91639374. Source: OSTI: NTIS (US Sales Only): INIS 

The fusion blanket surrounds the burning hydrogen core of a fu- 
sion reactor. It is in this blanket that most of the energy released by 
the nuclear fusion of deuterium-tritium is converted into useful prod- 
uct. and where tritium fuel is produced to enable further operation 
of the reactor. As fusion research turns from present short-pulse 
physics experiments to long-burn engineering tests in the 1990's 
energy removal and tritium production capabilities become impor- 
tant. This technology will involve new materials. conditions and 
processes with applications both to fusion and beyond. In this pa- 
per, we introduce features of proposed blanket designs and update 
the status of international research. In focusing on the Canadian 
blanket technology program, we discuss the aqueous lithium salt 
blanket concept, and the in-reactor tritium recovery test program 


29398 (INIS-mf-12871, pp. 215-217) Fusion fuel cleanup 
systems. Holtslander, W.J. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 246p. (CONF- 
8705187-: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

A small fusion fuel cleanup system has been designed and ex- 
perimentally tested at CRNL’s Tritium Laboratory. The background 
requirements of fusion fuel systems, in general, are reviewed and 
the system built at CRNL described. In addition, the contributions 
of tritium technology developed as part of the CANDU system to 
the tritium processing requirements of fusion reactors is briefly 
mentioned. 


29399 (INIS-SU-242, pp. 56-57) On a possible mechanism 
of cold thermonuclear fusion. Golubnichij, P.|. (Voroshilovgrad- 
skij Mashinostroitel’nyj Inst., Voroshilovgrad (Ukrainian SSR)); 
Kurakin, V.A.; Filonenko, A.D.; Tsarik, A.A.; Tsarev, V.A. AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1989. 62p. (in Russian). In Ex- 
perimental and theoretical physics: Collection. Order Number 
DE91003115. Source: OSTI; NTIS (US Sales Only); INIS. 

Cold thermonuclear fusion mechanism realized during opening of 
cavitation cavities (cracks) in condensed medium is suggested. In 
this mechanism the energy, necessary for overcoming Coulomb 
barrier, is transferred to deuterons in course of acceleration by 
electric fields, generated under mechanoemission fenomena in mi- 
crocracks, resulting from deuteration of hydride-forming Pd, Ti etc. 
materials. 13 refs. 


29400 (INIS-SU-242, pp. 58-60) On the attempt to observe 
cold thermonuclear fusion in a condense medium. Benetskij, 
B.A. (AN SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); 
Klyachko, A.V.; Rozantsev, A.l. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. 62p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003115. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On attempt to observe cold thermonuclear fusion in course of 
deuterium diffusion through the wall of palladium capillary is made. 
The effect was not observed within the attained measurement ac- 
curacy. The effect upper limit, defined by measurement errors, 
constitutes 2x10~* pulse/s with the mean counting rate of (1.0+- 
0.1)x10-* pulse/s. The upper bound of neutron flux from used in 
experiment hypothetic neutron source is <0.4 neutrons. 


29401 (IPP-lI/172, pp. 55) Limiter load and redistribution 
of materials during the first operational period of the Wendel- 
stein VIF-AS stellarator. Grigull, P.; Behrisch, R.; Brakel, R.; 
Lakicevic, |.; Prozesky, V.; Renner, H.; Roth, J.; Burhenn, R.; 
Cattanei, G.; Dodhy, A.; Dorst, D.; Elsner, A.; Engelhardt, K.; Erck- 
mann, V.; Gasparino, U.; Grieger, G.; Hacker, H.; Hartfuss, H.J.; 
Jaeckel, H.; JaenicW 7AS Team. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Feb 1991. In W7AS contributions 
1990 to 13th international conference on plasma physics and con- 
trolled nuclear fusion research in Washington, October 1-6, 1990; 
17th EPS conference on controlled fusion and plasma heating in 
Amsterdam, June 25-29, 1990; 9th international conference on 
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plasma surface interaction in controlled fusion devices in 
Bournemouth. May 28-30. 1990 76p. Order Number 
DE91516022. Source: OSTI: NTIS (US Sales Only): INIS 

Published in summary form only. WENDELSTEIN-7 STELLARA- 
TOR limiters: LIMITERS: CALORIMETRY: MAGNETIC FIELDS 
ENERGY TRANSFER: TITANIUM: CARBON: IRON: CHROMIUM 
NICKEL: DEPOSITION 


29402 (JAERI-M-91-007) Studies on development of pres- 
sure measurement methods for a large fusion experimental 
device. Ogiwara. Norio (Japan Atomic Energy Research Inst. 
Naka. Ibaraki (Japan). Naka Fusion Research Establishment) 
Japan Atomic Energy Research Inst.. Tokyo (Japan). Feb 1991 
159p. Order Number DE91790965. Source: OSTI; NTIS (US Sales 
Only): INIS. 

This report describes the studies on development of the pressure 
measurement methods. which are necessary to develop and con- 
firm the particle control method for a long-pulse break-even 
plasma. We first developed a new type of hot cathode ionization 
gauge with spherical symmetry to measure the neutral gas pres- 
sure in a high magnetic field. The gauge has a linear relation 
between the ion current and the pressure ranging from 10~* to 1 
Pa for No and Ar. The changes in the sensitivity are small: within + 
20% in a field of 0 - 1.2 T. Then we describe a new method for us- 
ing a Penning gauge to measure pressure in high magnetic fields. 
The intensity of the H, and H, Balmer lines emitted from a Pen- 
ning discharge is a function only of the discharge ion current: their 
intensity is independent of anode voltage and magnetic fields from 
0.1 to 2.0 T. The light intensity is proportional to the ion current be- 
low ~ 0.1 Pa. In addition, we demonstrated the possibility of the 
partial pressure measurement with the light emitted from the Pen- 
ning discharge. The line intensities are individually linear to the 
partial pressure in the gas mixture of Hp and He. Next we have 
constructed the fast pressure monitoring system with the newly de- 
veloped gauges. The gauge are used to monitor the pressure near 
the JT-60 plasma. The response time is fast because of the Pen- 
ning discharge which is sustained by the confining magnetic field 
of the plasma. Finally, the usefulness of the fast response gauge is 
demonstrated. The outgassing mechanisms are studied in the JT- 
60 tokamak. Large amounts of gases are abruptly released during 
the disruption of the plasma. The disruptions of 1 MA plasmas out- 
gas a surface area of ~10 m*. The gases of 30-80 Pam® are 
released within 30 ms. Then three quarters of them return to the 
wall. This return of the gases to the wall clearly reveals the wall 
pumping of the graphite first wall. 


29403 (JAERI-M—91-036) Initial experiment of focusing wig- 
gler of MM wave Free Electron Laser on LAX-1. Sakamoto, 
Keishi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Maebara, Sunao; 
Watanabe, Akihiko; Kishimoto, Yasuaki; Nagashima, Takashi; 
Maeda, Hikosuke; Shiho, Makoto; Oda, Hisako; Kawasaki, Sunao. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 
16p. Order Number DE91522047. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Initial results of Free Electron laser (FEL) Experiment in the mm 
wave region are presented. The experiment is carried out using a 
induction linac system (LAX-1: Large current Accelerator Experi- 
ment) of E, = 1 MeV, Ib = 1 ~ 3 kA. The wiggler of FEL is 
composed of the curved surface magnets arrays (focusing wiggler), 
which is found to be effective for a transport of low energy and 
high current beam through the wiggler. The superradiance of the 
mm wave region (30 GHz ~ 40 GHz) is observed. The growth rate 
of this radiation is 0.42 dB/cm. (author). 


29404 (JAERI-M-91-050) Report of the 1990 workshop on 
plasma-materials interactions for fusion research. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 194p. (in 
Japanese). (CONF-9007220—: 1990 workshop on plasma-materials 
interactions for fusion research, Tokyo (Japan), 10-11 Jul 1990). 
Order Number DE91522209. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 1990 Workshop of the Working Group in Research Commit- 
tee on A and M Data, on plasma-materials interactions was held at 
the Headquarters of JAERI, Tokyo, on July 10-11, 1990. The aim 
of the Workshop was to obtain future prospects for the activities of 
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the Working Group. by discussing current problems in plasma- 
materials interactions relevant to fusion research. This report 
contains all the 16 papers presented at hte Workshop. which are 
mainly concerned with problems in the first wall of large Tokamak 
devices. such as retention and release of hydrogen in carbon ma- 
terials, sputtering and problems in material data system. (author). 


29405 (JAERI-M—-91-058) APPLE-3: improvement of APPLE 
tor neutron and gamma-ray flux, spectrum and reaction rate 
plotting code, and of its code manual. Kawasaki. Hiromitu (Cen- 
tury Research Center Corp.. Tokyo (Japan)): Maki. Koichi; Seki. 
Yasushi. Japan Atomic Energy Research Inst.. Tokyo (Japan). Mar 
1991. 56p. (In Japanese). Order Number DE91522203. Source: 
OSTI: NTIS (US Sales Only): INIS. 

A code APPLE was produced in 1976 for calculating and plotting 
tritium breeding ratio and tritium production rate distributions. That 
code was improved as 'APPLE-2’ in 1982, to calculate and plot not 
only tritium breeding ratio but also distributions of neutron and 
gamma-ray fluxes. their spectra. nuclear heating rates and other re- 
action rates, and dose rate distributions during operation and after 
shutdown in 1982. The code APPLE-2 can calculate and plot these 
nuclear properties derived trom neutron and gamma-ray fluxes by 
ANISN (one dimensional transport code), DOT3.5 (two dimensional 
transport code) and MORSE (three dimensional Monte Carlo 
code). We revised the code APPLE-2 as 'APPLE-3' by adding 
many functions to the APPLE-2 code in accordance with users’ re- 
quirements proposed in recent progress of fusion reaction nuclear 
design. With minor modification of APPLE-2, a number of inconsis- 
tencies have been found between the code manual and the input 
data in the code. In the present report, the new functions added to 
APPLE-2 and improved users’ manual are explained. (author). 


29406 (JAERI-M-91-063) Japanese contributions to ITER 
testing program of solid breeder blankets for DEMO. Kuroda, 
Toshimasa (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Yoshida, Hiroshi; 
Takatsu, Hideyuki; Maki, Koichi; Mori, Seiji; Kobayashi, Takeshi; 
Suzuki, Tatsushi; Hirata, Shingo; Miura, Hidenori. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Apr 1991. 80p. Order Num- 
ber DE91522260. Source: OSTI; NTIS (US Sales Only); INIS. 

ITER Conceptual Design Activity (CDA), which has been con- 
ducted by four parties (Japan, EC, USA and USSR) since May 
1988, has been finished on December 1990 with a great achieve- 
ment of international design work of the integrated fusion 
experimental reactor. Numerous issues of physics and technology 
have been clarified for providing a framework of the next phase of 
ITER (Engineering Design Activity; EDA). Establishment of an ITER 
testing program, which includes technica! test issues of neutronics, 
solid breeder blankets, liquid breeder blankets, plasma facing com 
ponents, and materials, has been one of the goals of the CDA. 
This report describes Japanese proposal for the testing program of 
DEMO/power reactor blanket development. For two concepts of 
solid breeder blanket (helium-cooled and water-cooled), identifica- 
tion of technical issues, scheduling of test program, and conceptual 
design of test modules including required test facility such as cool- 
ing and tritium recovery systems have been carried out as the 
Japanese contribution to the CDA. (author). 


29407 (JAERI-M—91-072) Nuclear group constant set 
FUSION-J3 for fusion reactor nuclear calculations based on 
JENDL-3. Maki, Koichi (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Seki, Yasushi; Kosako, Kazuaki; Kawasaki, Hiromitsu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 108p. (in 
Japanese). Order Number DE91522262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Based on evaluated nuclear data file JENDL-3, published in April 
1990, we produced a nuclear group constant set 'FUSION-J3’ for 
fusion reactor nuclear calculation by ANISN code instead of 
GICX40 produced in 1977. The set FUSION-J3 is the coupled 
group constant set with neutron 125 and gamma-ray 40 group 
structure, and has the maximum order of 5 as Legendre expansion 
in scattering cross section. Forty nuclides included in FUSION-J3 
can be used in fusion reactor nuclear calculations. Considering mo- 
bility in two-dimensional calculations and fixed group structure in 
induced activity calculation code system as the GICX40 structure, 





we composed also FUSION-40 group constant set with neutron 42 
group and gamma-ray 21 group structure. The set FUSION-40 in- 
cludes the same maximum order of the Legendre expansion and 
the same nuclides as FUSION-J3. From the results in experimental 
analysis and benchmark calculations, it became proved that 
JENDL-3 is at higher level of accuracy than ENDF/B-IV and -V 
The set FUSION-J3 can be clear applicable to fusion reactor nu- 
clear calculations. (author). 


29408 (JAERI-M—91-085) Electron beam irradiation experi- 
ments of first wall mock-up for fusion experimental reactors, 
(1). Suzuki, Satoshi (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Akiba, 
Masato; Araki, Masanori; Dairaku, Masayuki; Ise, Hideo; 
Yokoyama, Kenji. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1991. 26p. (in Japanese). Order Number 
DE91522277. Source: OSTI; NTIS (US Sales Only); INIS. 

It is necessary for the first wall of fusion experimental reactors to 
be equipped with actively cooled structures. Thermal cycling exper- 
iments for the radiation cooling type first wall mock-up and the 
conduction cooling type of first wall mock-up were carried out. As 
results of the experiments simulating normal heat load part of first 
wall (0.2 MW/m®, continuous), both types of the mock-ups demon- 
strated their durabilities against the cyclic heat loads. On the other 
hand, in the experiments simulating high heat load part (0.6 MW/ 
m?, continuous), a sleeve mode of titanium in the radiation cooling 
type mock-up has melted. It was recognized that the structure of a 
radiation cooling type first wall should be improved. (author). 


29409 (JET-R-90-02) Operational experience with the JET 
beryllium evaporators in the J1W test bed. Peacock, A.T.; Dietz, 
K.J.; Israel, G.; Jensen, H.S.; Johnson, A.; Pick, M.A.; Saibene, G.; 
Sartori, R. Commission of the European Communities, Abingdon 
(UK). JET Joint Undertaking. 1989. 25p. Order Number 
DE91639849. Source: OSTI; NTIS (US Sales Only); INIS. 

Four beryllium evaporators were fitted onto the JET vessel dur- 
ing March 1989. These evaporators are planned to give the first 
introduction of beryllium into the JET machine to study the effect of 
using beryllium as a first wall material. Over 200 hours operational 
experience with such an evaporator had been gained on a test bed 
facility in which the evaporation rate, radial evaporant distribution 
and head operating temperature had been determined. The results 
obtained on this facility with two different heat materials, sintered 
S-65B and vacuum cast beryllium are described. The test vessel 
has also been used to conduct beryllium wall pumping experiments 
using the "Langmuir effect”. The initial results of these experiments 
will be described. (author). 


29410 (JINR-D—15-89-314) Does cold nuclear fusion exist?. 
Brudanin, V.B.; Bystritskij, V.M.; Egorov, V.G.; Shamsutdinov, S.G.; 
Shyshkin, A.L.; Stolupin, V.A.; Yutlandov, |.A. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 8p. 
Order Number DE91636683. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to the journal Phys. Lett., A. 

The results of investigation of cold nuclear fusion on palladium 
are given both for electrolysis of heavy water D2O and mixture 
D2O0 + H2O (1:1) and for palladium saturation with gaseous deu- 
terium. The possibility of existance of this phenomenon was 
examined by detection of neutrons and gamma quanta from reac- 
tions: d+ d-> 9He + n+ 3.27 MeV, p+d -> °He + 7 + 5.5 MeV. 
Besides these reactions were identified by measuring the charac- 
teristic X radiation of palladium due to effect of charged products 
3He, p, t. The upper limits of the intensities of hypothetical sources 
of neutrons and gamma quanta at the 95% confidence level were 
obtained to be Qn < 2x10-* m/sxem® Pd, Q, < 2x10-% +/sxem® 
Pd. 2 refs.; 4 figs.; 2 tabs. 


29411 (LA-11808-C, pp. 8-13) Direct energy conversion of 
15 MeV fusion protons. Momota, Hiromu (National Institute for 
Fusion Science, Nagoya (Japan)). Los Alamos National Lab., NM 
(United States). May 1990. (CONF-8911130-: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 
Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
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compact toroids. 
OSTI; NTIS; INIS. 

In D-*He fuels burning in a field reversed configuration, a certain 
amount of fusion energy is carried by fusion protons that escape 
directly out of the plasma. In a 1GWe reactor, for instance, power 
carried by fusion protons amounts to approximately 300 MW. 
Those protons have to be introduced to a pair of direct energy con- 
vertors installed at both wings of the field-reversed configuration. 
Unfortunately. the energy of the fusion protons is 15 MeV which is 
much higher than the engineering limit of a traditional electrostatic 
direct energy convertor. Here the author presents a use of the prin- 
ciple of a Linac for a direct energy convertor applicable to 15 MeV 
protons. 


29412 (LA-11808-C, pp. 14-18) Dynamics of FRC equilibria 
to D-°He ignition state. Tomita, Yukihiro (National Institute for Fu- 
sion Science, Nagoya (Japan)). Los Alamos National Lab., NM 
(United States). May 1990. (CONF-8911130—: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 
Alamos. NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 17th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI; NTIS; INIS. 

D-*He fuels reaction has high potential for commercial fusion re- 
actor. On the other hand a plasma confined in an FRC appears to 
be attractive for D-*He fuels. A plasma temperature at D-°He igni- 
tion state is as high as 100 keV. In FRC plasma produced by 
conventional method (e.g. FRTP), an attainable temperature is 
lower than 1 keV. This low temperature has to be heated up to a 
D-%He ignition one. While a heating assisted by D-T reaction has 
been studied, but certain engineering problems are still left, which 
are very hard to be resolved. The author investigates the possibility 
of evolution without D-T assistance, and clarify the condition re- 
quired for this evolution. 


29413 (LA-11808-C, pp.'19-22) Reactor potential of steady- 
state field-reversed configurations. Kernbichier, W. (Graz Univ. 
of Technology (Austria)). Los Alamos National Lab., NM (United 
States). May 1990. (CONF-8911130—: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on fieid- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

The intrinsic potential of a Field-Reversed Configuration (FRC) 
for high-G operation - with 6-values in the range of 50 to 100% - 
stimulates much interest in this device as an attractive candidate 
for a compact fusion device with high power density. Several addi- 
tional benefits, e.g. the cylindrical geometry of the concept, the 
divertor action of the open field lines and the possibility for direct 
energy conversion of the charged particle flow, justify a closer look 
at the benefits and problems of FRCs. Present emphasis is on op- 
eration with D-SHe fuel under reactor relevant conditions, whereas 
D-T is taken as a reference case. A steady-state version of an 
FRC is considered to be more attractive than its pulsed counter- 
part. Frequent start-up to high temperatures would be particularly 
detrimental for D-He where start-up scenarios seem to rely on the 
transition from D-T to D-*He, with unavoidable strong tritium con- 
tamination. 


29414 (LA-11808-C, pp. 44-47) Effects of turbulent trans- 
port on FRC equilibrium with external momentum input. 
Ohnishi, Masami (Kyoto Univ. (Japan)); Momota, Hiromu. Los 
Alamos National Lab., NM (United States). May 1990. (CONF- 
8911130-: 11. US/Japan workshop on field-reversed configurations 
and compact toroids, Los Alamos, NM (United States), 7-9 Nov 
1989). In US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th US- 
Japan workshop on compact toroids. 220p. Order Number 
DE90010253. Source: OSTI; NTIS; INIS. 

It is indispensable to keep an FRC in a steady state for offering 
a prospect of a fusion reactor. A current may be sustained by neu- 
tral beam injection (NBI) at a field null to drive Ohkawa current, 
and bootstrap (diamagnetic) current inside and outside a field null. 
Fortunately for a D-°He fuel FRC reactor, 15 MeV protons may 


220p. Order Number DE90010253. Source: 
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play a role of driving Ohkawa current since a prompt loss of 
protons produced by D-*He reactions results in a beam like distri- 
bution of energetic protons. The rotating equilibrium of an FRC 
with externally applied momentum input is studied by solving ana- 
lytically the momentum balance equations of two fluids for ions and 
electrons. The theory is applied for a D-*He FRC reactor to 
evaluate the proton current, the NBI power needed for current sus- 
tenance, and the speed of the rotation induced by proton loss and 
neutral beam injection. The steady state may be attained in a D- 
3He FRC reactor by the bootstrap (diamagnetic) current driven by 
the currents due to proton loss and neutral beam injection. Since 
the proton current, for a high 6 equilibrium (<G> ~ 0.9), con- 
tributes greatly to sustain the equilibrium, the power of NB!I needed 
for a steady state is as small as 3 MW. Although a turbulent trans- 
port produces the anomalous bootstrap current, it is too small to 
have any influence on the equilibrium. The rotation accompanied 
with proton loss and neutral beam injection is greatly suppressed 
by radial anomalous particle diffusion to be a little larger than the 
speed of the ion diamagnetic drift. 


29415 (LA-11808-C, pp. 62-65) Scaling laws of toroidally 
coupled RF driven field-reversed configurations. Kuthi, A. 
(Univ. of California, Los Angeles (USA)). Los Alamos National 
Lab., NM (United States). May 1990. (CONF-8911130-: 11. 
US/Japan workshop on field-reversed configurations and compact 
toroids, Los Alamos, NM (United States), 7-9 Nov 1989). In US- 
Japan workshop on field-reversed configurations with steady-state 
high-temperature fusion plasmas and the 11th US-Japan workshop 
on compact toroids. 220p. Order Number DE90010253. Source: 
OST}; NTIS; INIS. 

The RACETRACK reactor concept of two toroidally coupled RF 
driven FRC-s is examined and scaling laws governing the equilib- 
rium are derived. Radial force balance of the rigidly rotating 
electron fluid leads to a characteristic plasma radius which is inde- 
pendent of the density R* = 4T./QB,. Particle and force balances 
of the neutral gas lead te a scaling relation between the density of 
the neutral gas outside the plasma and the peak plasma density. 
An important characteristic of the rigid-rotor FRC is that fully devel- 
oped gas blankets are possible, thus eliminating wall effects and 
greatly reducing the problem of impurities. 


29416 (LA-11808-C, pp. 74-77) Formation of FRCs with 
large bias fields. Slough, J.T. (Spectra Technology, Inc., Bellevue, 
WA (USA)). Los Alamos National Lab., NM (United States). May 
1990. (CONF-8911130—: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos, NM (United 
States), 7-9 Nov 1989). In US-Japan workshop on field-reversed 
configurations with steady-state high-temperature fusion plasmas 
and the 11th US-Japan workshop on compact toroids. 220p. Or- 
der Number DE90010253. Source: OSTI; NTIS; INIS. 

Operation of field reversed theta pinches (FRTP) at high bias 
fields is desirable for forming high flux FRCs. However, at high 
bias fields radial shock heating becomes ineffective, and the result- 
ing high flux and low plasma energy results in strong axial 
implosions. This is especially true for large devices where ohmic 
losses may be expected to be small. These strong axial implosions 
have either prevented long lived FRCs from being formed, or have 
resulted in large flux losses during and immediately following the 
axial implosion. By employing new formation methodologies, which 
emphasize initial plasma uniformity, high bias field operation with 
good flux retention was obtained on the TRX device. 


29417 (LA-11808-C, pp. 138-141) Experimental and theoret- 
ical studies on the magnetic configuration of bumpy-z-pinch/ 
flux-core-spheromak. Katsurai, M. (Univ. of Tokyo (Japan)); 
Amemiya, N.; Hayakawa, A. Los Alamos National Lab., NM (United 
States). May 1990. (CONF-8911130—-: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 
The University of Tokyo spheromak machine, TS-3 (1), was 
modified and upgraded by the installation of a pair of magnetized 
coaxial plasma guns on each axial end of the machine. The outer 
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electrodes of the guns have been used for generating an axial dis- 
charge along the major axis of the machine. This modification has 
enabled the authors to pertorm experimental studies on the 
formation and sustainment of bumpy-z-pinch configurations/flux- 
core-spheromak configurations (in the following description, they 
call them FCS). On the last workshop (the 10th). they reported 
successful production of FCSs either by the successive operation 
of a conventional Z-theta-discharge of TS-3 and an axial discharge 
between the outer electrodes of the coaxial guns, or by the single 
operation of the axial discharge in an external field with an appro- 
priate configuration. On the basis of these results, they have 
extended magnetic measurements of the FCSs in TS-3. 


29418 (LA-11808-C, pp. 148-151) Berkeley Compact Toroid 
experiment: Experimental results and progress. Morse, E.C. 
(Univ. of California, Berkeley (USA)); Kulewiec, A.; Stachowski, R.; 
Hardwick, J.S.; Kunkel, W.B. Los Alamos National Lab., NM (United 
States). May 1990. (CONF-8911130-: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

The Berkeley Compact Toroid (BCTX) experiment is a sphero- 
mak device with a 70 cm flux conserver and a Marshall-gun 
generated plasma. This device will be used to test a pulsed ra- 
diofrequency (RF) heating scheme operating at the lower hybrid 
frequency in this device, using a 20 — 40 MW pulsed rf source at 
450 MHz. The design of this heating system will be described, and 
the results of experiments on the currently unheated discharges 
will be presented 


29419 (LA-11808-C, pp. 152-155) Progress on SPHEX, the 
spheromak at Manchester. Browning, P.K. (Univ. of Manchester 
(England)); Brown, B.; Clegg, J.; Cunningham, G.; Dooling, P.; 
Gee, S.; Gibson, K.; Kitson, D.; Rusbridge, M.G.; Sebti, K. Los 
Alamos National Lab., NM (United States). May 1990. (CONF- 
8911130—: 11. US/Japan workshop on field-reversed configurations 
and compact toroids, Los Alamos, NM (United States), 7-9 Nov 
1989). In US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th US- 
Japan workshop on compact toroids. 220p. Order Number 
DE90010253. Source: OSTI; NTIS; INIS. 

The Sphex spheromak, was designed to minimize field errors in 
the flux conserver, with the intention of minimizing the amount of 
flux penetrating the wall and hence minimizing helicity loss. Here 
details are presented of magnetic field measurements on Sphex, 
both in the flux conserver and the entrance region, and of their re- 
lationship with parameters of the Marshall gun. Sphex is producing 
magnetic field configurations which are close to an ideal sphero- 
mak and show considerable flux amplification. The magnitude of 
the spheromak field is essentially controlled by the solenoid flux 
rather than the gun current, provided the latter is high enough to 
eject plasma into the flux conserver. However, there is clearly cur- 
rent flowing to the wall, probably caused by processes other than 
flux diffusion. 


29420 (LA-11808-C, pp. 156-159) Pressure effect on equi- 
librium configuration of CTCC-2 spheromak. Nishikawa, M. 
(Osaka Univ. (Japan)); Kato, Y.; Satomi, N.; Watanabe, K. Los 
Alamos National Lab., NM (United States). May 1990. (CONF- 
8911130—: 11. US/Japan workshop on field-reversed configurations 
and compact toroids, Los Alamos, NM (United States), 7-9 Nov 
1989). In US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th US- 
Japan workshop on compact toroids. 220p. Order Number 
DE90010253. Source: OSTI; NTIS; INIS. 

In CTCC-2 experiment, the initial plasma is produced by a mag- 
netized gun and ejected into a metallic aluminum flux conserver 
(FC) with thickness of 15 mm. The spheromak is formed in the FC 
during a life time of 1.5 ms, in which the plasma is isolated from 
any external feeder. A choking-field-generating coil is equipped on 
the entrance of the spheroidal FC. The choking field is suppressing 
some leakage of spheromak field along the entrance duct, which is 
made of thin stainless steel plate (0.8 mm) for rapid penetration of 
the choking magnetic field. This resistive part acts as an effective 





plasma current limiter. which produces stable currentless region 
(flux hole). The flux hole increases magnetic shear without insert- 
ing a central conducting pole along the symmetric axis and is 
controlled to decrease with the choking field strength. Thus. in 
CTCC-2 spheromak. a stable oblate spheroidal boundary is rigidly 
fixed by the metal wall of FC and the entrance hole of FC is effec- 
tively closed by choking magnetic field. so that it is suitable to 
investigate precisely a fine structure of configuration. In spheromak 
configuration whose aspect ratio is near one, the ratio of the mag- 
netic strength at the inner part to that at the outer part on equi-flux 
surface (mirror ratio) becomes very large in comparison with that of 
a large aspect ratio. This extreme configuration with a high mirror 
ratio may be associated with an anisotropic pressure effect even in 
collisional state like as our experimental condition. They have in- 
vestigated the pressure effect on spheromak configuration in more 
detail. The obtained equilibrium profile is grossly explained by a 
theoretical profile on assuming low beta limit until now. However, 
the authors observe a systematic discrepancy between a mea- 
sured poloidal profile and a theoretical one as mentioned. 


29421 (LA-11808-C, pp. 164-167) Structure of Maryland 
Spheromak plasmas. Hess, R. (Univ. of Maryland, College Park 
(USA)); Chinfatt, C.; Cote. C.; DeSilva, A.; Filuk, A.; Goldenbaum, 
G.; Gauvreau, J.; Hwang, Fukwun. Los Alamos National Lab., NM 
(United States). May 1990. (CONF-8911130—: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 
Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI; NTIS; INIS 

Recent efforts on the Maryland Spheromak (MS) have concen- 
trated on detailed measurement of magnetic field structures in 
order to better understand the formation and evolution of the 
spheromak configuration. These efforts were prompted by results 
showing a very rapid decay of the magnetic field under certain 
conditions. It was not known if this loss was a rapid movement of 
the plasma to the walls of the vacuum vessel, or by some mecha- 
nism causing a rapid decay of a more or less stationary field. To 
investigate the magnetic field structure in more detail, an array of 
magnetic probes was built that could be moved from shot to shot 
sO as to acquire a complete map of the three magnetic field com- 
ponents in a plane containing the symmetry axis of the machine. 
Data taken with these probes in a case where the rapid loss of 
field occurs is given. Further analysis of the data shows that the in- 
stability that forms is a combination of tilt and shift. The initial 
asymmetry of the magnetic field is possibly due to the 
non-symmetric configuration of the reversal field coils, or the non- 
symmetric cabling to the |, electrodes. Future work will concentrate 
on eliminating the initial plasma asymmetry by eliminating any 
asymmetries in the machine, and on stopping the tilt/shift instability 
by difterent configurations for the passive stabilization coils. 


29422 (LA-11808-C, pp. 181-184) MHD stable high beta 
spheromak equilibrium. Marklin, G. Los Alamos National Lab., 
NM (United States). May 1990. (CONF-8911130-: 11. US/Japan 
workshop on fiekd-reversed configurations and compact toroids, 
Los Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI: NTIS; INIS. 

Recent observations of a pressure driven mode in CTX indicate 
that its performance is being limited by the low beta stability re- 
quirements typical of conventional spheromak designs. Improved 
designs with higher beta limits therefore have the potential to dra- 
matically increase the temperature and litetime of CTX and other 
spheromak experiments. This paper describes the results of an op- 
timization study examining radically different geometries, but all 
with minimum energy current profiles which can easily be created 
experimentally and should be automatically stable to all ideal and 
resistive current driven modes. 


29423 


(LA-11808-C, pp. 185-188) Progress with small, 
high-magnetic-field spheromaks in CTX. Wysocki, F.J.; Fernan- 
dez, J.C.; Henins, |.; Jarboe, T.R.; Marklin, G.J.; Mayo, R.M. Los 
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Alamos National Lab.. NM (United States). May 1990. (CONF- 
8911130-: 11. US/Japan workshop on field-reversed configurations 
and compact toroids. Los Alamos. NM (United States), 7-9 Nov 
1989). In US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th US- 
Japan workshop on compact toroids 220p. Order Number 
DE90010253. Source: OSTI: NTIS: INIS 

The current CTX program is directed towards using spheromaks 
as an energy transfer medium to accelerate metal plates to hyper- 
velocity. In principle, the final velocity is limited only by the sound 
speed of the spheromak (which is very high). and in practice. is 
probably limited by ohmic heating in the plate (leading to melting), 
the amount of energy that can be delivered to the large compres- 
sion plate. and the energy dissipated by the spheromak during 
compression. Taking these effects into account, final velocities in 
the range 40 — 100 km/s might be achievable. Final velocities ap- 
proaching 100 km/s will require compressed spheromak energy 
densities comparable to that of HE (B = 100 T). The desire to 
keep the quantity of compression HE down to moderate levels dic- 
tates small initial spheromak size (< 0.3 - 0.4 m). Thus, it is 
necessary to be able to produce small spheromaks with as high an 
initial magnetic field strength as possible. The CTX facility is being 
used to develop needed techniques to produce small, high-field, 
low-resistance spheromaks in the laboratory. This will soon include 
testing a new plasma gun which is inexpensive enough to eventu- 
ally blow up at an HE firing site. The present experiments use the 
same gun which was used for the 0.67-m mesh flux conserver and 
the 0.61-m solid-wall flux conserver experiments. 


29424 (LA-11808-C, pp. 189-192) Recent progress on the 
HESS experiment. Mayo, R.M.; Barnes, D.C.; Freeman, B.; 
Henins, |.: Jarboe, T.R.; Platts, D. Los Alamos National Lab., NM 
(United States). May 1990. (CONF-8911130—: 11. US/Japan work- 
shop on field-reversed configurations and compact toroids, Los 
Alamos, NM (United States), 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OST}; NTIS; INIS. 

The new objective of the Los Alamos spheromak program is to 
assess the use of magnetized plasmas as an energy transfer 
medium to accelerate material objects to hyper-velocities (2 20 
km/s). In meeting this objective, the authors are committed to the 
subordinate goals of (1) creating high field, long-lived spheromak 
discharges, (2) examining the technical feasibility of employing 
High Explosives (HE) to compress seed spheromaks, and (3) 
investigate the technical requirements involved in forming sphero- 
maks by Mechanical Helicity Injection (HMI) using HE. This paper 
describes the recent efforts of the CTR-5, M-4, and M-6 groups at 
Los Alamos in assessing the feasibility of generating magnetic he- 
licity by mechanical means in the High Explosive Spheromak 
Source (HESS) experiment. 


29425 (LA-11808-C, pp. 193-196) Design of a spheromak 
compressor driven by high explosives. Henins, |.; Fernandez, 
J.C.; Jarboe, T.R.; Marsh, S.P.; Marklin, G.J.; Mayo, R.M.; 
Wysocki, F.J. Los Alamos National Lab., NM (United States). May 
1990. (CONF-8911130—: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos, NM (United 
States), 7-9 Nov 1989). In US-Japan workshop on field-reversed 
configurations with steady-state high-temperature fusion plasmas 
and the 11th US-Japan workshop on compact toroids. 220p. Or- 
der Number DE90010253. Source: OSTI; NTIS; INIS. 

High energy density spheromaks can be used to accelerate a 
thin section of the flux conserver wall to high velocities. The energy 
density of a spheromak, formed by conventional helicity injection 
into a flux conserver, can be increased by reducing the flux 
conserver volume after the spheromak is formed. A method of ac- 
complishing this is by imploding one wall of the flux conserver with 
high explosives. The authors have embarked on a program to 
demonstrate that a spheromak can be used as an energy transfer 
medium, and that a velocity gain over high-explosive driven plate 
velocities can be achieved. To do this, a plasma gun heiicity 
source that will inject a spheromak with suitable initial energy den- 
sity and lifetime is needed. Also, an implodable flux conserver that 
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remains intact and clean during the implosion must be developed 
The flux conserver problem is probably the more challenging one 
because very little experimental work has been done in the past on 
explosively driven metal plates into a high vacuum. with sizes and 
travel distances appropriate for their application. There are two 
necessary practical requirements for an explosive compression of a 
flux conserver. The first is that the imploding wall does not rupture 
The second is that gasses or other debri are not ejected which 
could penetrate and poison the spheromak plasma. and thus re- 
duce the spheromak lifetime below what is necessary to carry out 
the spheromak compression and the subsequent acceleration of 
the flyer plate. The authors have designed and fabricated a plasma 
gun to be used for injecting the initial spheromak plasma into the 
collapsible flux conserver. 


29426 (LA-11808-C, pp. 197-201) Acceleration of sphero- 
mak toruses, experimental results and fusion applications. 
Hartman, C.W. (Lawrence Livermore National Lab., CA (USA)); Ed- 
dieman, J.L.; Hammer, J.H.; Logan, B.G.; Molvik, A.W. Los Alamos 
National Lab., NM (United States). May 1990. DOE Contract W- 
7405-ENG-48. (CONF-8911130—-: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on field- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

In this paper the authors describe the Compact Torus Accelera- 
tor (CTA) concept, summarize the status of CTA development in 
the RACE (Plasma Ring Accelerator Experiment) program, and dis- 
cuss fusion applications. The first application would utilize a CTA to 
produce a 5 MJ energy, keV temperature CT for compression by a 
gas-gun accelerated tungsten projectile. Compression of the CT to 
ignition with refueled DT burn could produce a high gain (120), 
high energy yield (25 GJ) magnetically insulated, inertially confined 
fusion (MICF) system. A principal aspect of this application is the 
projected low driver cost. Application B would inject a high kinetic 
energy (100 MJ) CT into a cannon ball confinement sphere. Transi- 
tion to high 8 >> 1 would take place by shock heating of the CT 
converting kinetic energy to ion temperature. A refueled MICF burn 
would give gain for 7 GJ yield. In application C, the CTA would be 
the main energy source for indirect drive ICF. 


29427 (LA-11808-C, pp. 116-119) Design and status of the 
large s experiment. Hoffman, A.L. (Spectra Technology, Inc., 
Bellevue, WA (USA)). Los Alamos National Lab., NM (United 
States). May 1990. (CONF-8911130—: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(United States), 7-9 Nov 1989). In US-Japan workshop on fielo- 
reversed configurations with steady-state high-temperature fusion 
plasmas and the 11th US-Japan workshop on compact toroids. 
220p. Order Number DE90010253. Source: OSTI; NTIS; INIS. 

The large s experiment (LSX) is being constructed at STI with 
the design goal of producing s = 8 FRCs, with temperatures 
sufficient that the ion mean free path exceeds typical device di- 
mensions. The device dimensions have been chosen based on 
analytic expressions for plasma heating and s. The temperatures 
and s values achievable in LSX are shown. It was assumed that 
65% of the lift-off flux was retained into equilibrium. In order to pro- 
duce s = 8 FRCs, and still satisfy the mean free path requirement 
(T; > 250 eV), an equilibrium flux of 30 mWb (B, = 1 kG) is 
required at a fill pressure of 6 mTorr. The previous small 20 cm di- 
ameter TRX device has been operated at lift-off fields above 1 kG 
and, by making use of recent formation advances, has produced 
long lived FRCs with 65% flux retention. However, as evidenced by 
the experience on the 60 cm diameter FRX C/LSM, where long 
lived plasmas could only be formed at B,, values below about 0.3 
kG (based on @. = 5 mWb and 65% flux retention), operation at 
high B,, is expected to become more difficult as the device size 
increases. There are several reasons why FRC formation is ex- 
pected to get more difficult in larger devices. Firstly, the magnetic 
field gradients will be lower during the anti-parallel phase, and less 
flux will be dissipated. The second reason why formation may be 
more difficult at large sizes is that kinetic effects are reduced, and 
instabilities may grow more rapidly. 
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29428 (LA-11808-C. pp. 206-209) Current drive by sphero- 
mak injection into a tokamak. Brown. M.R. (California Inst. of 
Tech.. Pasadena (USA)): Bellan, P.M. Los Alamos National Lab.. 
NM (United States). May 1990. (CONF-8911130—: 11. US/Japan 
workshop on field-reversed configurations and compact toroids. 
Los Alamos. NM (United States). 7-9 Nov 1989). In US-Japan 
workshop on field-reversed configurations with steady-state high- 
temperature fusion plasmas and the 11th US-Japan workshop on 
compact toroids. 220p. Order Number DE90010253. Source: 
OSTI: NTIS: INIS. 

The authors report the first observation of current drive by 
spheromak injection into a tokamak due to the process of helicity 
injection. Current drive is observed in Caltech’'s ENCORE tokamak 
(30% increase, Al > 1 kA) only when both the tokamak and in- 
jected spheromak have the same sign of helicity (where helicity is 
defined as positive if current flows parallel to magnetic field lines 
and negative if anti-parallel). The initial increase (decrease) in cur- 
rent is accompanied by a sharp decrease (increase) in loop 
voltage and the increase in tokamak helicity is consistent with the 
helicity content of the injected spheromak. In addition, the injection 
of the spheromak raises the tokamak central density by a factor of 
six. The introduction of cold spheromak plasma causes sudden 
cooling of the tokamak discharge from 12 eV to 4 eV which results 
in a gradual decline in tokamak plasma current by a factor of three. 
In a second experiment, the authors inject spheromaks into the 
magnetized toroidal vacuum vessel (with no tokamak plasma). An 
m = 1 magnetic structure forms in the vessel after the spheromak 
undergoes a double tilt; once in the cylindrical entrance between 
gun and tokamak, then again in the tokamak vessel. A horizontal 
shift of the spheromak equilibrium is observed in the direction op- 
posite that of the static toroidal field. In the absence of net toroidal 
flux, the structure develops a helical pitch as predicted by theory. 
Experiments with a number of refractory metal coatings have 
shown that tungsten and chrome coatings provide some improve- 
ment in spheromak parameters. They have also designed and will 
soon construct a larger, higher current spheromak gun with a new 
accelerator section for injection experiments on the Phaedrus-T 
tokamak. 


29429 (LA-UR-91-2498) The promise of magnetized fuel: 
High gain in inertial confinement tusion. Lindemuth, |.R.; Kirk- 
patrick, R.C. Los Alamos National Lab., NM (United States). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910626-3: 6. in- 
ternational conference on emerging nuclear energy systems, 
Monterey, CA (United States), 16-21 Jun 1991). Order Number 
DE91016321. Source: OSTI; NTIS; INIS; GPO Dep. 

At the third International Conference on Emerging Nuclear 
Energy Systems, we presented computational results which sug- 
gested that “breakeven” experiments in inertial confinement fusion 
(ICF) may be possible with existing driver technology. Our compu- 
tations used a simple zero-dimensional model to survey the 
parameter space available for magnetized fuel. The survey pre- 
dicted the existence of a totally new region in parameter space 
where significant thermonuclear fuel burn-up can occur. The new 
region is quite remote from “conventional” parameter space and is 
characterized by very low fuel densities, very low implosion veloci- 
ties, and, most importantly, driver requirements reduced by orders 
of magnitude. Whereas our initial computations considered only the 
yield from a hot, magnetized central fuel, we have extended our 
simple model to include a “cold fuel” layer. In the same spirit as 
our earlier work, our extended model is intended to provide a start- 
ing point for more comprehensive investigations. Our extended 
model predicts that it is possible to obtain a large cold fuel burn-up 
fraction, leading to very high gain, and once again, the optimum 
parameter space is quite remote from that of conventional high 
gain targets. Although conventional drivers optimized for conven- 
tional targets are probably not optimum for magnetized fuel at its 
extremes, there is a continuum between the conventional parame- 
ter space between the conventional parameter space and the new 
parameter space, suggesting a possible role for conventional 
drivers. However, it would appear that magnetized fuel warrants a 
complete rethinking of the entire driver/target configuration. 





29430 (LBL—27214) High current ion sources. Brown, |.G. 
Lawrence Berkeley Lab., CA (United States). Jun 1989. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Contract N00014-88-F-0093. (CONF-8906157— 
3: 12. symposium on ion sources and ion-assisted technology, 
Tokyo (Japan), 5-7 Jun 1989). Order Number DE91016262. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The concept of high current ion source is both relative and evo- 
lutionary. Within the domain of one particular kind of ion source 
technology a current of microamperers might be ‘high’, while in an- 
other area a current of 10 Amperes could ‘low’. Even within the 
domain of a single ion source type, what is considered high current 
performance today is routinely eclipsed by better performance and 
higher current output within a short period of time. Within their 
fields of application, there is a large number of kinds of ion sources 
that can justifiably be called high current. Thus, as a very limited 
example only, PIGs, Freemen sources, ECR sources, duoplasma- 
trons, field emission sources, and a great many more all have their 
high current variants. High current ion beams of gaseous and 
metallic species can be generated in a number of different ways. 
lon sources of the kind developed at various laboratories around 
the world for the production of intense neutral beams for controlled 
fusion experiments are used to form large area proton deuteron 
beams of may tens of Amperes, and this technology can be used 
for other applications also. There has been significant progress in 
recent years in the use of microwave ion sources for high current 
ion beam generation, and this method is likely to find wide applica- 
tion in various different field application. Finally, high current beams 
of metal ions can be produced using metal vapor vacuum arc ion 
source technology. After a brief consideration of high current ion 
source design concepts, these three particular methods are re- 
viewed in this paper. 


29431 (NIFS—48) Application of intermediate frequency 
range fast wave to JIPP T-IIU plasma. Seki, T. (and others); Ku- 
mazawa, R.; Takase, Y. National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1990. 46p. Order Number DE91521940. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A series of experiments using a newly constructed 130 MHz RF 
system has been conducted on the JIPP T-IIU tokamak since 
1989. It is predicted theoretically that the fast wave in this range of 
frequency weakly interacts with particles. Though weak, two mech- 
anisms of wave absorption were identified in the experiment: 
electron Landau’transit-time damping and 3rd ion cyclotron har- 
monic heating. The former has an intimate connection with fast 
wave current drive and the latter can provide a new regime of 
plasma heating or a possible method of controling transport of a- 
particles. It was found that the efficiency of the 3rd cyclotron 
heating is improved by using it in the combination with NBI and 
ICRF heating. The heating efficiency obtained is as high as that of 
conventional heating. The experimental results are also analyzed 
on the basis of a theory of the global wave which takes into 
account wave particle interactions. These mechanism of wave par- 
ticle interactions are competing with each other as they will be 
under more realistic reactor conditions. (author). 


29432 (NIFS—58) The significance of medium- or small-size 
devices in tusion research. Maeda, Hikosuke (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Itoh, Sanae. National Inst. for Fusion Science, 
Nagoya (Japan). Oct 1990. 23p. Order Number DE91521950. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The significance of medium- and smali-size devices is reviewed 
and discussed taking the case of ITER Physics R and D. It is 
pointed out that the heat flux density expected in a fusioning 
plasma will become as large as an unexperienced high level and it 
is not self-evident that one could extend the present energy 
confinement time scaling to predict ITER performances. The con- 
finement of fusion plasma is considered to be related to heat, 
momentum and mass transport problems in a nonlinear non- 
equilibrium system with a finite source and dissipation. Therefore, 
a recent progress of basic experiments and theories in fluid dy- 
namics may greatly be referred, where series of basic experiments 
are unveiling various modes of heat and mass transport in the non- 
linear non-equilibrium system including a scenario and conditions 
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of transition to turbulence. In the field of plasma confinement, the 
more complex scenario would be expected. Therefore, a system- 
atic and basic research along the same line is highly desired on 
medium- and small-size devices in order to get insight into the 
physics of plasma confinement which will provide us the methodol- 
ogy for confinement improvement. (author). 


29433 (NIFS—-71) Spectral analysis of the heliotron field 
with the toroidal harmonic function in a study of the structure 
of built-in divertor. Kaneko, H. National Inst. for Fusion Science, 
Nagoya (Japan). Jan 1991. 37p. Order Number DE91521954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Representation of the vacuum magnetic field by a set of 
harmonic functions is useful for an analysis of a magnetic configu- 
ration. To analyse a helical configuration precisely, a harmonic 
function describing a pure helicity of the configuration is desired 
specially in heliotrons, where the good quasi-symmetry is regarded 
as an advantage for a helical built-in divertor. Owing to the specific 
mode numbers in both the toroidal and the poloidal directions. the 
toroidal harmonic function is appropriate for a study of the helical 
field, when a practical method for a numerical calculation is 
provided. The helical components are analysed by a numerical cal- 
culation with high accuracy. From a spectral analysis of the field 
generated by a continuous helical coil the natural winding law was 
found to be peculiar by the fact that only the components resonant 
with the helicity of the coil are dominant. A deviation from the natu- 
ral winding law, such as in a traditional winding law, causes an 
enhancement of off-resonant components. The unique toroidal 
coordinates, and hence, the unique spectral representation is prac- 
tically determined from the condition that the field expression by a 
spectral series has the maximum area for the convergence. The 
high accuracy of the representation was applied to a numerical in- 
vestigation of the intricate structure of a helical divertor. A reticular 
structure of the scrape-off layer in a helical system is visualized 
with a trace of unclosed separatrix. The field line at the X-point is a 
nearly pure helix in the toroidal coordinates, and it was confirmed 
that the deviation is sufficiently small for divertor baffles to be 
rigidly installed, even when some additional field is expected in an 
experiment. (author). 


29434 (NIFS—76) Suppression of magnetic surtace break- 
ing by simple extra coils in a finite beta equilibrium of helical 
system. Hayashi, T.; Takei, A.; Ohyabu, N.; Sato, T. National Inst. 
for Fusion Science, Nagoya (Japan). Feb 1991. 14p. Order Num- 
ber DE91522213. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple method is proposed to suppress actively the breaking 
of magnetic surfaces which occurs in | = 2 Heliotron/Torsatron 
equilibria, by which fairly high beta equilibria with clearly nested 
magnetic surfaces can be realized without changing other physical 
properties such as the rotational transform profile and the well 
depth. (author). 


29435 (NIFS—79) Model of divertor biasing and control of 
scrape-off layer and divertor plasmas. Nagasaki, K. (Kyoto 
Univ., Uji (Japan). Plasma Physics Lab.); Itoh, K.; Itoh, S. National 
Inst. for Fusion Science, Nagoya (Japan). Feb 1991. 36p. Order 
Number DE91522221. Source: OST!; NTIS (US Sales Only); INIS. 

Analytic model of the divertor biasing is described. For the given 
plasma and energy sources from the core plasma, the heat and 
particle flux densities on the divertor plate as well as scrape-off- 
layer (SOL)/divertor plasmas are analyzed in a slab model. Using a 
two-dimensional model, the effects of the divertor biasing and SOL 
current are studied. The conditions to balance the plasma tempera- 
ture or sheath potential on different divertor plates are obtained. 
Effect of the SOL current on the heat channel width is also dis- 
cussed. (author). 


29436 (NIFS—80) Decay process of a magnetic island by 
forced reconnection. Nagasaki, K. (Kyoto Univ., Uji (Japan). 
Plasma Physics Lab.); Itoh, K. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1991. 38p. Order Number DE91522228. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Time evolution of a magnetic island by forced reconnection, es- 
pecially the decay process is analyzed. A simple slab model is 
used and the magnetic island is considered to have a single helic- 
ity. The plasma is assumed to be incompressible. The evolution 
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time is affected by the presence of an original magnetic island. In 
the decay process, a current flows along the separatrix of the mag- 
netic island, and the current layer width depends on the magnetic 
island width, when the island is relatively wide compared to the 
current layer. In the presence of a magnetic island. even if the 
magnetic Reynolds number S increases, the current layer does not 
become narrower. This leads to the slow evolution of the magnetic 
island. It is found that the time scale S'tau, is required to reach 
the last equilibrium regardless of the nonlinear terms. This is 
slower than that of the growth process, S°/Stau,. (author). 


29437 (NIFS—81) Design and fabrication of forced-flow 
coils as an R and D program for Large Helical Device. Taka- 
hata, K. (and others); Yanagi, N.; Mito, T. National Inst. for Fusion 
Science, Nagoya (Japan). Mar 1991. 16p. Order Number 
DE91522223. Source: OSTI; NTIS (US Sales Only); INIS. 

As research and development of helical field coil and poloidal 
field coil for Large Helical Device (LHD), two forced-flow cooled 
NbTi superconducting coils (TOKI-TF, PF) have been designed and 
fabricated. The helical coil (TOKI-TF) is a 1/4 scale model of LHD. 
It has the major radius of 0.9 m, the minor radius of 0.25 m and 
pitch number of 4. Nominal current and maximum field were de- 
signed to be 8 kA and 2.8 T, respectively. Another coil (TOKI-PF) 
was fabricated for the demonstration of LHD poloidal field coils. It 
consists of two double-pancakes with the inner radius of 0.6 m and 
the outer radius of 0.82 m. Nominal current of 25 kA simulates that 
of LHD poloidal field coils. Cable-in-conduit type conductors were 
used for the both coils. The test facility was also constructed with a 
vacuum vessel, liquid nitrogen shield, 30 kA power leads, a heat 
exchanger, cryogenic supports and others. In this paper, design 
concepts and details will be presented. (author). 


29438 (NIFS—82) Multi-dimensional cubic interpolation tor 
ICF hydrodynamics simulation. Aoki, Takayuki (Tokyo Inst. of 
Tech. (Japan)); Yabe, Takashi. National Inst. for Fusion Science, 
Nagoya (Japan). Apr 1991. 19p. Order Number DE91522226. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new interpolation method is proposed to solve the multi- 
dimensional hyperbolic equations which appear in describing the 
hydrodynamics of inertial confinement fusion (ICF) implosion. The 
advection phase of the cubic-interpolated pseudo-particie (CIP) is 
greatly improved, by assuming the continuities of the second and 
the third spatial derivatives in addition to the physical value and the 
first derivative. These derivatives are derived from the given physi- 
cal equation. In order to evaluate the new method, Zalesak's 
example is tested, and we obtain successfully good results. (au- 
thor). 


29439 (NIFS-PROC-4, pp. 94-98) X-ray amplification at 54.2 
A on Baimer a transition of H-like sodium. Shiraga, H. (Osaka 
Univ., Suita (Japan). Inst. of Laser Engineering); Kato, Y. National 
Inst. for Fusion Science, Nagoya (Japan). Sep 1990. (CONF- 
9005341—: Workshop on ‘plasma spectroscopy and atomic 
processes’, Nagoya (Japan), 14-15 May 1990). In Plasma spec- 
troscopy and atomic processes: Proceedings of the workshop at 
Data and Planning Center in NIFS. 1180p. Order Number 
DE91767928. Source: OSTI; NTIS (US Sales Only); INIS. 

Planer and foil targets coated with NaF were irradiated with high 
intensity 351 nm laser radiation of 130 ps duration. Time-integrated 
gain of Na XI Ha at 54.2 A were measured to be 1.2 em—". (au- 
thor). 


29440 (NRL-MR-6853) Hydrodynamic target response to 
an induced spatial incoherence-smoothed laser beam. Emery, 
M.H.; Gardner, J.H.; Lehmberg, R.H.; Obenschain, S.P. Naval Re- 
search Lab., Washington, DC (United States). 23 Jul 1991. 43p. 
Sponsored by Department of Defense, Washington, DC (United 
States). Order Number DE91015757. Source: OSTI; NTIS; GPO 
Dep. 

One of the critical elements for high gain target designs is the 
high degree of symmetry that must be maintained in the implosion 
process. The induced spatial incoherence (ISI) concept has some 
promise for reducing ablation pressure nonuniformities to ~ 1%. 
The IS! method produces a spatial irradiance profile that under- 
goes large random fluctuations on picosecond time scales but is 
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smooth on long time scales. The ability of the ISI method to pro- 
duce a nearly ‘uniform ablation pressure is contingent on both 
temporal smoothing and thermal diffusion. In the startup phase of a 
shaped reactor-like laser pulse, the target is directly illuminated by 
the laser light and thermal diffusion is not effective a smoothing 
residual nonuniformities in the laser beam. During this period in the 
laser pulse, the target response is dominated by the initial shock 
generated by the laser pulse and the results indicate that this first 
shock can be the determining factor in the success or failure of the 
implosion process. The results of numerical simulations of several 
targevlaser pulse designs which were investigated in an attempt to 
mitigate the impact of the initial shock structure stemming from the 
early temporal phase of an ISl-smoothed laser beam are 
presented. It is shown that “foam-like” layers, multiple laser wave- 
lengths and shallow angles of incidence can sharply reduce the 
perturbation level stemming from the first shock. 16 refs., 21 figs. 


29441 (PPPL-2781) Operation of TFTR neutral beams with 
heavy ions. Kamperschroer, J.H.; Stevenson, T.N.; Wright, K.E.; 
Dudek, L.E.; Grisham, L.R.; Newman, R.A.; O’Connor, T.E.; 
Oldaker, M.E.; von Halle, A.; Williams, M.D. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1991. 15p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE91016213. Source: OSTI; NTIS; 
INIS; GPO Dep. 

High Z neutral atoms have been injected into TFTR plasmas in 
an attempt to enhance plasma confinement through modification of 
the edge electric field. TFTR ion sources have extracted 9 A of 62 
keV Ne* for up to 0.2 s during injection into deuterium plasmas, 
and for 0.5 s during conditioning pulses. Approximately 400 kW of 
Ne°® have been injected from each of two ion sources. Operation 
was at full bending magnet current, with the Ne* barely contained 
on the ion dump. Beamline design modifications to permit opera- 
tion up to 120 keV with krypton or xenon are described. Such ions 
are too massive to be deflected up to the ion dump. The plan, 
therefore, is to armor those components receiving these ions. Even 
with this armor, modest increases in the bending magnet current 
capability are necessary to safely reach 120 kV with Kr or Xe. In- 
formation relevant to heavy ion operation was also acquired when 
several ion sources were inadvertently operated with water con- 
tamination. Spectroscopic analysis of certain pathological pulses 
indicate that up to 6% of the extracted ions were water. After dis- 
sociation in the neutralizer, water yields oxygen ions which, as with 
Ne, Kr, and Xe, are under-deflected by the magnet. Damage to a 
calorimeter scraper, due to the focal properties of the magnet, has 
resulted. A magnified power density of 6 KW/cm? for 2 s, from ~ 
90 kW of O*, is the suspected cause. 11 refs., 4 figs. 


29442 (UCRL-ID-106711) Revised target information for 
ICF reactor studies. Bangerter, R. Lawrence Livermore National 
Lab., CA (United States). 28 Feb 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91016631. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report discusses the following topics: summary of target 
gain and driver requirements for short wavelength laser driven indi- 
rect drive targets; direct drive laser targets; heavy ion target gain; 
and target costing and output. 5 figs. (LSP) 


29443 (UCRL-ID-107775) Laser driven Rayleigh-Taylor in- 
stability experiments on Nova. Glendinning, S.G. (Lawrence 
Livermore National Lab., CA (United States)); Weber, S.V.; Dixit, 
S.; Henesian, M.A.; Kilkenny, J.D.; Powell, H.T.; Wallace, R.J.; 
Wegner, P.J.; Knauer, J.M.; Verdon, C.P. Lawrence Livermore Na- 
tional Lab., CA (United States). 19 Jul 1991. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91016504. Source: OSTI; NTIS; GPO 
Dep. 

We have performed a series of experiments on hydrodynamic 
(Rayleigh-Taylor) instabilities in planar foils in the Nova laser at 
LLNL. For these experiments, we have implemented laser beam 
smoothing by means of a random phase plate and spectral disper- 
sion of a high bandwidth (0.22%) beam on one beam of Nova, 
providing us with a flat-topped beam profile with a residual modula- 
tion of o/u = 0.07. The center 600 um is flat to within +10%. The 
foils (polyethylene samples 20 um thick and 600 yum in diameter 





with varying imposed initial perturbations) are driven with ~1°10"4 
Wiem* of 0.53 ym laser light for 3 ns. The targets are radio- 
graphed during acceleration using a multiple frame gated x-ray 
pinhole camera (gate time ~100 ps). The x-ray backlighter target is 
uranium and is illuminated by a second laser beam. We have used 
targets with wavelengths of 20, 30. 50, and 70 um. These experi- 
ments have been simulated with the computer code LASNEX; in 
general, we see good agreement between simulation and experi- 
ment. In addition, targets with no initial perturbation have been 
measured. LASNEX simulations of flat targets with the time depen- 
dent drive modulations predicted for our smoothed beam show the 
development of amplitude modulation of the target from residual in- 
tensity nonuniformities; measured modulations of the target agree 
with the simulations. 7 refs. 


29444 (UCRL-JC—105836) Optical and environmentally pro- 
tective coatings for potassium dihydrogen phosphate (KDP) 
harmonic converter crystals. Thomas, |.M. Lawrence Livermore 
National Lab., CA (United States). 24 Jun 1991. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9107115—8: Society of Photo-Optical In- 
strumentation Engineers (SPIE) meeting. San Diego, CA (United 
States), 21-26 Jul 1991). Order Number DE91015296. Source: 
OSTI; NTIS: INIS; GPO Dep. 

Potassium dihydrogen phosphate (KDP) crystals have been used 
as harmonic converters on the Nova laser at LLNL for over six 
years. All crystals were coated with a single layer, quarterwave AR 
coating of porous silica with a refractive index of 1.22. This was 
prepared by a sol-gel process and was applied from a colloidal 
suspension by spin coating at room temperature. A few crystals 
were also coated with a methyl silicone coating prior to the applica- 
tion of the AR coating for environmental protection. The initial 
optical performance of all crystals was very good but there has 
been some deterioration over the years because of environmental 
and laser damage degradation. The deterioration in the silicone 
samples was, however, much less than the others. We are now in 
the process of replacing all ten KDP arrays with new crystals and 
will apply the silicone undercoat to all samples. Recently we have 
been evaluating a new perfiuorinated organic polymer coating 
which has a refractive index of 1.29. This material is soluble in flu- 
orinated solvents and can be applied by dip coating from solution 
at room temperature. We hope that this can provide environmental 
protection when applied to KDP and also act as an AR coating at 
the same time. The optical performance is not as good as our 
porous silica because of the higher index; about 0.3% reflection 
per surface is obtained. 4 refs., 10 figs., 1 tab. 


29445 (UCRL-JC—105946) Operating conditions of the BPX 
divertor. Hill, D.N. (Lawrence Livermore National Lab., CA (USA)); 
Milovich, J.; Rognlien, T.; Braams, B.J.; Brooks, J.N.; Campbell, 
R.; Haines, J.; Knoll, D.; Prinja, A.; Stotler, D.P.; Ulrickson, M. 
Lawrence Livermore National Lab., CA (United States). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ;AC02-76CH03073. (CONF-910609—20: 
International conference on systems analysis in water quality man- 
agement, Berlin (Germany), 3-7 Jun 1991). Order Number 
DE91015675. Source: OSTI; INIS; NTIS; GPO Dep. 

In this paper we discuss the expected operating conditions at the 
divertor of the BPX tokamak (Burning Plasma Experiment), the 
next- step US tokamak proposed for the study of self-heated plas- 
mas at Q ~ 5 to ignition. In this double-null device (x ~ 2), the 
predicted first-wall loading is high because of is compact size (R = 
2.6m, a = 0.8m, IP = 10.6 MA, and By) and its high projected fu- 
sion power output (100-500 MW with up to 20 MW of ICRH). 
Present designs call for inertially cooled carbon-based target plate 
material and X-point sweeping to handle the divertor heat flux dur- 
ing the 3-5 s flat-top at full power. The X-point is maintained about 
15-20 cm off the target plates (a distance of ~5m along field lines), 
which represents a reasonable compromise between lowering the 
divertor electron temperature (T..4) by increasing the connection 
length, and lowering the peak divertor heat flux (Q,) by increasing 
the magnetic flux expansion (which is about 15-20 in this case). It 
is planned for the BPX device to operate with H-mode confine- 
ment; ELMs are expected because of the relatively high power flow 
through the edge plasma (Peep ~ 0.6 MW/m? for Py, = 500 MW). 
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The ELMs will help reduce the impurity concentration in the core 
plasma (Z,4 ~ 1.7) and keep the density down. but should not add 
significantly to the divertor heat flux since their measured contribu- 
tion to the global power balance drops with increasing input power 


29446 (UCRL-JC—107506) Planar Rayleigh-Taylor experi- 
ments on Nova. Remington, B.A.; Haan, S.W.; Glendinning. S.G.: 
Kilkenny, J.D.; Wallace. R.J. Lawrence Livermore National Lab.., 
CA (United States). 2 Jul 1991. 15p. Sponsored by USDOE. Wash- 
ington. DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9106222—4: Workshop on physics of compressible, turbu- 
lent mixing, Royaumont (France), 17-19 Jun 1991). Order Number 
DE91015783. Source: OSTI: NTIS: GPO Dep. 

We have performed experiments at the Nova Laser Facility to 
study surface perturbation growth on planar foils accelerated radia- 
tively by a shaped x-ray drive. The experiments are designed to 
address in two dimensions the extent to which single-mode pertur- 
bations grow and multiple-mode perturbations couple to one 
another. Using a 22x magnification x-ray microscope in combina- 
tion with a large are backlighter as our primary detector system, 
we have accelerated planar fluorosilicone (FS) foils and plastic foils 
doped with bromine (CH(Br)). Using face-on radiography, we have 
measured the growth of single-mode sinusoidal surface perturba- 
tions in an amplitude-scaling series with FS foils and in a 
wavelength-scaling series with CH(Br) foils. We have also mea- 
sured the growth of a perturbation consisting of the superposition 
of two modes. Measurements in side-on geometry give the foil 
trajectory. Comparisons with 2-D computer simulations show gen- 
erally good agreements, though results depend on the choice of 
opacity model. 21 refs., 9 figs. 


29447 (UCRL-JC—107715) Design calculations for a NOVA 
mix experiment. Mikaelian, K.O. Lawrence Livermore National 
Lab., CA (United States). 3 Jul 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9106222-5: Workshop on physics of compressible, turbu- 
lent mixing, Royaumont (France), 17-19 Jun 1991). Order Number 
DE91016566. Source: OSTI; NTIS: GPO Dep. 

This is a summary of code calculations we carried out to design 
a mix experiment with a radiatively driven target on Livermore's 
NOVA laser. The target is a double layer pill about 1 mm in diame- 
ter and 300 um thick: 100 um of Be on 200 um of SiOz aerogel. 
The drive generates a Mach 25 shock in the Be abiator whose 
initial density is about 2 g/cc. The shock reaches the Be/SiOz inter- 
face in about 4 ns and compresses the low density aerogel by a 
factor of about 6. 
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29448 (CONF-9005106-, pp. 10.1-10.7) The restructured 
Office of Security Evaluations Inspection and Evaluation Pro- 
gram. Podonsky, G.S. (Dept. of Energy, Germantown, MD (USA)); 
Rogowski, K.A. USDOE Office of Administration and Human Re- 
source Management, Washington, DC (United States). Office of 
Information Resources Management Policy, Plans, and Oversight; 
USDOE Assistant Secretary for Defense Programs, Washington, 
DC (United States). Office of Safeguards and Security. [1990]. 
From 13. Department of Energy computer security group confer- 
ence: security through teamwork; Augusta, GA (United States); 
8-10 May 1990. In 13th Department of Energy Computer Security 
Group conference ‘Security through teamwork’: Proceedings. 
206p. Order Number DE90010251. Source: NTIS, PC A10/MF A01. 

Since its inception in 1983, the Office of Security Evaluations 
(OSE) Inspection and Evaluation (| and E) Program has evolved in 
response to ever changing mission requirement, budget con- 
straints, and new technologies. The one thing that has remained 
constant over the years is the need to ensure that DOE security in- 
terests are protected effectively. The restructured Inspection 
Process aims to do just that, to ensure the effectiveness of the se- 
curity safeguards throughout DOE. The purpose of this article is to 
clearly explain the inspection process in terms of the recent re- 
structuring of that process. In order to do this they will couple 
some general remarks with a walk through the process from the 
initial trauma at the arrival of the | and E notice to the relief of 
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receiving the final report. Along the way they will examine the mis- 
sion and organization. the functions of the program, the concept of 
operations. so that sites will know what to expect. 


29449 (CONF-9005106-, pp. 16.1-16.10) Document security 
compliance through bar-code utilization. Jernigan. D. (Dept. of 
Energy, Washington, DC (USA)): Lewis. R.: Jaekel, C. USDOE 
Office of Administration and Human Resource Management. Wash- 
ington. DC (United States). Office of Information Resources 
Management Policy, Plans, and Oversight: USDOE Assistant Sec- 
retary for Defense Programs, Washington, DC (United States). 
Office of Safeguards and Security. [1990]. From 13. Department of 
Energy computer security group conference: security through 
teamwork; Augusta, GA (United States); 8-10 May 1990. In 13th 
Department of Energy Computer Security Group conference 'Secu- 
rity through teamwork’: Proceedings. 206p. Order Number 
DE90010251. Source: NTIS, PC A10/MF A01 

This paper briefly describes a document bar-code program that 
has been operational in DOE for over three years. The product is 
called the Automated Document Control System (ADCS). It is a 
multi-option toolkit that provides a means to track and account for 
classified documents (and unclassified) in a 'need-to-know’ envi- 
ronment. 


29450 (CONF-9005106-, pp. 17.1-17.12) Managing risk: 
Systematic loss prevention for executives. Grose, V.L. (Omega 
Systems Group, Arlington, VA (USA)). USDOE Office of Adminis- 
tration and Human Resource Management, Washington, DC 
(United States). Office of Information Resources Management Pol- 
icy, Plans, and Oversight; USDOE Assistant Secretary for Defense 
Programs, Washington, DC (United States). Office of Safeguards 
and Security. [1990]. From 13. Department of Energy computer se- 
curity group conference: security through teamwork; Augusta, GA 
(United States): 8-10 May 1990. In 13th Department of Energy 
Computer Security Group conference ‘Security through teamwork’: 
Proceedings. 206p. Order Number DE90010251. Source: NTIS, 
PC A10/MF A01. 

Management of risk has been on the wrong path for more than 
40 years. It is time to start over - to go back and reexamine how to 
manage risk. Yet it is not necessary to throw out the baby with the 
bathwater. Many traditional activities like safety rules, emergency 
planning, disaster drills, and incident/accident reporting should con- 
tinue. But they must cease being sporadic, random, impulsive 
moralistic tasks - becoming integrated instead into a SYSTEMATIC 
framework that can be defined in terms of cost, performance and 
schedule. 


29451 (CONF-9005106—, pp. 2.1-2.5) Computer system se- 
curity officer security plan addendum and inventory database 
for microcomputers. Stickrod, C. (Mason and Hanger-Silas Ma- 
son Co., Inc., Amarillo, TX (USA)). USDOE Office of Administration 
and Human Resource Management, Washington, DC (United 
States). Office of Information Resources Management Policy, 
Plans, and Oversight; USDOE Assistant Secretary for Defense 
Programs, Washington, DC (United States). Office of Safeguards 
and Security. [1990]. DOE Contract AC04-76DP00487. From 13. 
Department of Energy computer security group conference: secu- 
rity through teamwork; Augusta, GA (United States); 8-10 May 
1990. In 13th Department of Energy Computer Security Group con- 
ference ‘Security through teamwork’: Proceedings. 206p. Order 
Number DE90010251. Source: NTIS, PC A10/MF A01. 

We live in a world of Personal Computers. Some are simply 
stand-alone, yet some connect to mainframes or even networks 
and modems, and the number of PCs used is on the rise. Along 
with the notable increase in microprocessors, Computer Security 
issues and concerns for computing resources have multiplied. 
Questions have arisen, such as: What PC hardware and software 
products do we have at our Site? Which PCs connect to modems? 
Where, specifically, are all of our word processors, and who are 
the CSSOs for these systems? With these challenges in mind, Ma- 
son and Hanger, Silas Mason Co., Inc, at Pantex Plant, developed 
an in-house program for keeping track of all security plan and 
system inventory information for each workstation on site. The pro- 
gram is used for CSSOs to maintain information on the systems 
within their area of responsibility. Whenever the CSSO makes a 
change to a plan(s), the program creates an update diskette for the 
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CSSM/CPPM to use in maintaining a master database of current 
security plan addendums. The program also generates five local 
forms: the Security Plan Addendum. a Contingency Plan and Risk 
Analysis. a Hardware and Software Inventory report, Modem Re- 
quests. and a Material Move Order. These forms supplement the 
local Master Security Plan for Microprocessors. 


29452 (CONF-9005106-. pp. 5.1-5.10) Analysis of software 
tor security-critical systems. Axline. R.M. Jr. (Sandia National 
Labs., Albuquerque, NM (USA)): Grady. M.F. USDOE Office of Ad- 
ministration and Human Resource Management. Washington, DC 
(United States). Office of Information Resources Management Pol- 
icy, Plans, and Oversight; USDOE Assistant Secretary for Defense 
Programs, Washington, DC (United States). Office of Safeguards 
and Security. [1990]. DOE Contract AC04-76DP00789. From 13. 
Department of Energy computer security group conference: secu- 
rity through teamwork; Augusta, GA (United States); 8-10 May 
1990. In 13th Department of Energy Computer Security Group con- 
ference ‘Security through teamwork’: Proceedings. 206p. Order 
Number DE90010251. Source: NTIS, PC A10/MF A01. 

Sandia National Laboratories (SNL) performs software security 
analyses of many systems having strong security requirements. 
This paper gives an overview of a software security analysis 
methodology that has evolved at SNL. This methodology is based 
on experience gained in the analysis of critical sottware-controlled 
systems. The paper describes analysis activities and how they re- 
late to the traditional software life cycle. Topics discussed include: 
planning for the analysis; supporting the development and docu- 
mentation of security requirements; identifying and analyzing the 
threat; acquiring and utilizing software design and implementation 
materials; identifying positive design features; scaling the analysis 
effort to the threat; analyzing the high-level design; analyzing the 
source-code and target implementations; reporting results: interact- 
ing with system and component development groups; and 
supporting the authentication of the software product before it is 
fielded. The paper also stresses the importance of independence 
of analysis and development groups. 


29453 (GKSS-91/E/1) Scientific-technical reports of the 
GKSS 1990. GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). 1991. 56p. (In German). Order 
Number DE91516012. Source: OSTI; NTIS (US Sales Only); INIS. 

The following review contains arranged by the main fields of re- 
search authors and titles of all external GKSS reports published in 
1990. Abstracts and bibliographical data are presented with the ex- 
ception of reprints from journal articles, proceeding papers, and 
contributions to monographs. A general index in numerical order is 
supplemented. (orig.). 


29454 (INIS-mf-12867) Conference summaries. Phillips, G.J. 
(ed.) (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Canadian Nuclear Society, Toronto, 
ON (Canada). 1985 375p. (CONF-8506403-: 6. annual conference 
of the Canadian Nuclear Society and 25. annual conference, Ot- 
tawa (Canada), 2-5 Jun 1985). Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Full papers published in Canadian Nuclear Society, Annual Con- 
ference - Proceedings, 1985. 

The 113 papers presented at this conference covered the areas 
of 1) fuel design, development and production; 2) nuclear plant 
safety; 3) nuclear instrumentation; 4) public and regulatory matters; 
5) developments and opportunities in fusion; 6) fuel behaviour 
under normal operating conditions; 7) nuclear plant design and op- 
erations; 8) materials science and technology; 9) nuclear power 
issues; 10) fusion technology; 11) fuel behaviour under accident 
conditions; 12) large scale fuel channel replacement programs; 13) 
thermalhydraulics experimental studies; 14) reactor physics and 
analysis; 15) applications of accelerators; 16) fission product re- 
lease and severe fuel damage under accident conditions; 17) 
thermalhydraulics modeling and assessments; 18) waste manage- 
ment and the environment; and 20) new reactor concepts. 


29455 (ORNL/ESH-1/V26/A1) Resource management plan 
for the Oak Ridge Reservation: Volume 26/A1, Resource Man- 
agement Organization data base and bibliography. Lahmon, 
J.A. Oak Ridge National Lab., TN (United States). Sep 1989. 19p. 





Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91016844. Source: 
OSTI: NTIS: GPO Dep. 

A reference collection was developed by the Information Applica- 
tions Department of the Information Services Division for the 
Resource Management Organization. Located at the Oak Ridge 
Gaseous Diffusion Plant (ORGDP), Building 1002..Room 23, the 
reference collection contains print copies of documents dealing 
with environmental aspects of the Oak Ridge Reservation from 
1942 to the present. Subjects in this collection include environmen- 
tal monitoring, hydrology. wildlife management, geology, 
environmental assessment, and area studies. Currently included in 
this collection are documents from the Oak Ridge National Labora- 
tory, the ORGDP, the Oak Ridge Y-12 Plant, and the Department 
of Energy Oak Ridge Operations Office, as well as from external 
sources such as the Tennessee Valley Authority, the Public Health 
Service, and the US Geological Survey. Unclassified, unlimited- 
distribution technical reports, journal articles, and monographs 
written over the past 45 years are included. However, this is a dy- 
namic collection that will expand to include new documents as they 
are identified and retrospective coverage of additional document 
formats such as photographs, maps, and oral presentations. A 
data base containing a bibliographic citation and an abstract (when 
available) for each document in the collection has also been con- 
structed. The data base for established to create bibliographies on 
specific environmental aspects of the Oak Ridge Reservation. The 
collection and data base were created at the request of the Re- 
source Management Committee to support research activities in 
environmentally related subject areas pertaining to the Oak Ridge 
Reservation. This bibliography is an addendum to the 1988 bibliog- 
raphy. Entries are listed alphabetically and by data of publication. 


29456 (UCRL-52000-91-4) Energy and technology review: 
Science and math education. Johnson, K.C. Lawrence Livermore 
National Lab., CA (United States). Apr 1991. 51p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91016873. Source: OSTI; NTIS; GPO 
Dep. 

This issue of Energy and Technology Review discusses the vari- 
ous educational programs in which Lawrence Livermore National 
Laboratory (LLNL) participates or sponsors. LLNL has a long 
history of fostering educational programs for students from kinder- 
garten through graduate school. A goal is to enhance the teaching 
of science, mathematics, and technology and thereby assist educa- 
tional institutions to increase the pool of scientists, engineers, and 
technicians. LLNL programs described include: (1) contributions to 
the improvement of US science education; (2) the LESSON pro- 
gram; (3) collaborations with Bay Area Science and Technology 
Education; (4) project HOPES; (5) lasers and fusion energy educa- 
tion; (6) a curriculum on global climate change; (7) computer and 
technology instruction at LLNL’s Science Education Center; (8) the 
National Education Supercomputer Program; (9) project STAR; (10) 
the American Indian Program; (11) LLNL programs with historically 
Black colleges and Universities; (12) the Undergraduate Summer 
Institute on Contemporary Topics in Applied Science; (13) the Na- 
tional Physical Science Consortium: A Fellowship Program for 
Minorities and Women; (14) LLNL’s participation with AWU; (15) the 
apprenticeship programs at LLNL; and, (16) the future of LLNL’s 
educational programs. An appendix lists all of LLNL’s educational 
programs and activities. Contacts and their respective telephone 
numbers are given for all these programs and activities. (BN) 
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Refer also to citation(s) 25731, 25838, 25989, 26148, 26164, 
26354, 26879, 26908, 27069, 27260, 28051, 28162, 28622, 28840, 
28841, 29372 


29457 (AECL-9262) Progress report, physics and health 
sciences, physics section, 1986 January 01 - June 30. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Aug 1986. 121p. (PR-PHS-P-1.). Order Number 
DE91642789. Source: OSTI; NTIS (US Sales Only); INIS. 

The two progress reports PR-PHS-P-1 (AECL-9262) and PR- 
PHS-HS-1 (AECL-9263) are continuations of the former series in 
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Physics. PR-P-142. (AECL-9103) and in Health Sciences. PH-HS- 
20 (AECL-9102). The new series have been initiated to take into 
account the reorganization of the Research Company effective 
1986 February 1. It is intended to issue the reports semi-annually 
on June 30 and December 31 covering the previous six months. 
The new series cover the same areas as before except that the 
Accelerator Physics Branch and the Mathematics and Computation 
Branch activities are no longer included in Physics. and the activi- 
ties of the Medical Biophysics Branch at Whiteshell are now 
included in Health Sciences. The latest progress report on the 
Medical Biophysics work appeared in the WNRE report PR-WHS- 
73. This report (AECL-9262) covers the research. business and 
commercial activities of Nuclear Physics, TASCC Operations, Neu- 
tron and Solid State Physics, Theoretical Physics and the Fusion 
Office. 


29458 (AECL-9708) Research and development in the 
AECL research company. Woods, A.D.B. Atomic Energy of 
Canada Ltd., Ottawa, ON (Canada). Apr 1988. 43p. Order Number 
DE91642776. Source: OST!; NTIS (US Sales Only): INIS. 

Current research activities in the Atomic Energy of Canada 
Limited Research Company are summarized. Some historical back- 
ground and information on organizational structure are given. 28 
refs. 


29459 (CNEA-NT-—2/90) Progress report 1987-1988. Reactor 
Chemistry Department. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Quimica de Reactores. 1988. 
128p. (In Spanish). Order Number DE91642790. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Review of the activities performed by the Reactor Chemistry De- 
partment of the National Atomic Energy Commission of Argentina 
during 1987-1988. This department provides services and assis- 
tance in all matters related to water chemistry and nuclear reactors 
chemistry, in all their phases: design, construction, commissioning 
and decommissioning. The appendix includes information on the 
Reactor Chemistry Department staff, its publications, services, 
seminars, courses and conferences performed during 1987-1988. 
(Author). 


29460 (INIS-BR-2611) Annual Technical Report - Nuclear 
Engineering Institute/Dept. of Physics (IEN/DEFI) 1985. Instituto 
de Engenharia Nuclear (IEN). Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica. 1985 45p. (in Portuguese). Order Number DE91639722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The annual technical report of the Dept. of Physics of the Nuclear 
Engineering Institut (IEN/DEFI) is presented. The report describes 
the scientific and technical activities developed at this Institute, 
such as research, projects, development, personnel involved, sup- 
port to research and the publications issued in 1985. (M.I.). 


29461 (INIS-BR-2618) Determination of the pancreatic 
glucagon basal levels in the human plasma. Borghi, V.C. (insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)); Wajchenberg, B.L. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). [1991] 4p. (in Por- 
tuguese). Order Number DE91640773. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The determination of the pancreatic glucagen basal levels by ra- 
dioimmunoassay and radioiodination are studied. (author). 


29462 (INIS-BR-2622) Analysis of scientific and technical 
production of IPEN-CNEN/SP in the period of 1984 to 1988. 
Sugai, M. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1989 17p. (in Portuguese). Order Number 
DE91640774. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis of scientific and technical production of Instituto de 
Pesquisas Energeticas e Nucleares - IPEN-CNEN/SP in the period 
of 1984 to 1988 is presented. It includes articles, dissertation, the- 
sis, books, reports and papers presented in scientific meetings or 
published in the Publicacao IPEN series. (C.M.). 


29463 (INIS-BR-2624) CDTN list of publications 1980-1984. 
Centro de Desenvolvimento da Tecnologia Nuclear (CDTN), Belo 
Horizonte, MG (Brazil). 1985 28p. (in Portuguese). Order Number 
DE91640775. Source: OSTI; NTIS (US Sales Only); INIS. 
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Chronological list of publications of the Centro de Desenvolvi- 
mento da Tecnologia Nuciear - reports. papers. theses - issued 
from 1980/1984. (C.M.). 


29464 (INIS-BR-2630) IPEN scientific and technical pro- 
duction 1989. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN). Sao Paulo, SP (Brazil). 1990 52p. (In Portuguese). Order 
Number DE91640776. Source: OSTI; NTIS (US Sales Only): INIS 

The Instituto de Pesquisas Energeticas e Nucleares - IPEN. Sao 
Paulo. Brazil, since its foundations in 1956. the main objective of 
IPEN has been to undertake research and development into 
peaceful uses of nuclear energy and to train scientific personnel to 
post-graduate level. This document gathers the literary production 
of the IPEN researchers received by the IPEN library in 1989. It in- 
cludes 239 bibliographic references. (author). 


29465 (INIS-BR-2631) IPEN scientific and technical pro- 
duction 1987. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo. SP (Brazil). 1988 21p. (In Portuguese). Order 
Number DE91640777. Source: OSTI: NTIS (US Sales Only); INIS. 

The Instituto de Pesquisas Energeticas e Nucleares - IPEN (En- 
ergy Research Institute), Sao Paulo. Brazil, was founded in 1956, 
Since its foundation, the main objectives of IPEN has been to un- 
dertake research and development into peaceful uses of nuclear 
energy and to train scientific personnel to post-graduate level. This 
document gathers the literary production of the IPEN research in 
1987. It includes 131 reference. classified by type of publications: 
IPEN Publications-26, journal articles-17, thesis-81, Congress 
papers-81. (author). 


29466 (INIS-BR-2642) Brazilian nuclear programme - en- 
ergy in Brazil. Lima. J.O.V. Comissao Nacional de Energia 
Nuclear (CNEN). Rio de Janeiro, RJ (Brazil). 1988 7p. (in Por- 
tuguese). Order Number DE91640778. Source: OSTI; NTIS (US 
Sales Only): INIS. 

The brazilian energetic model, highly dependent of petroleum, 
have been changed in the sense to adopt diversified and regional- 
ized solutions. This paper describes the role and the perspective of 
the nuclear energy in this context. (M.I.). 


29467 (INIS-GB-350) Annual report and accounts 1989/90. 
Scottish Nuclear Ltd., Glasgow (United Kingdom). 1990 47p. Order 
Number DE91640779. Source: OST!; NTIS (US Sales Only); INIS. 

When the government decided to privatise the electricity generat- 
ing industry it was decided to retain nuclear generation in the 
public sector. Thus, Scottish Nuclear Ltd. formerly part of the 
South of Scotland Electricity Boeard, was created in March 1990. 
Scottish Nuclear owns and is responsible for the continued safe 
and commercially sound operation of two nuclear power stations, 
Hunterston 'B’ on the Firth of Clyde and Torness on the Scottish 
east coast. Both are Advanced Gas Cooled Reactors. The com- 
pany is also responsible for Hunterston ‘A’, a Magnox power 
Station; both the Hunterston 'A’ reactors have been shut down on 
economic grounds. This, the company's first Annual Report, in- 
cludes the Chairman’s statement, Chief Executive’s review, a 
summary of the activities, a list of Directors and advisers, the Di- 
rectors’ report and the accounts. (UK). 


29468 (INIS-mf-12838) Proceedings of the International 
conference on energy alternatives/risk education V. 1: Energy 
education. Marx, Gyoergy (ed.) (Eoetvoes Lorand Tudomanye- 
gyetem, Budapest (Hungary). Atomfizikai Tanszek). Orszagos 
Oktatastechnikai Koezpont, Veszprem (Hungary). Feb 1990 233p. 
(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary), 7-13 Sep 1989). 
Order Number DE91635961. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This Proceedings volume on Energy Education within the context 
of the International Conference on Energy Alternatives/Risk Educa- 
tion contains papers on Energy Education, on Nuclear Education 
and on Risk Education. Ten papers concerning nuclear science 
and technology, and nuclear energy, were indexed and abstracted 
separately for the INIS database. (R.P.). 


29469 (INIS-mf-12838, pp. 83-94) Radiation and ourselves. 
Ryu, Tae (Sophia Univ., Tokyo (Japan). Physics Dept.). Orszagos 
Oktatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 233p. 
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(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the International conference on energy alternatives/ 
risk education V. 1: Energy education. Order Number 
DE91635961. Source: OSTI; NTIS (US Sales Only): INIS. 

The Physics education system in the high schools in Japan is 
presented. The radioactivity classes have distinct role in Physics 
education, dueto the irrational fear of radioactivity in Japan. The 
teaching of Radiation in the course Physics and Society is de- 
scribed, including detailed curricula and students’ survey tests. 
(R.P.) 11 refs.; 17 figs. 


29470 (INIS-mf—12838, pp. 95-98) Energy education in 
Japan: Training on atomic energy, aimed at teachers. Hirose, 
Masami (Hyogo Univ. of Teachers Education, Hyago (Japan)); liri, 
Yunichi; Osaka, Kazutoshi; Shibata, Toshikazu. Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 233p. 
(CONF-8909434-—: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary), 7-13 Sep 1989). !n 
Proceedings of the International conference on energy alternatives: 
risk education V. 1: Energy education. Order Number 
DE91635961. Source: OSTI: NTIS (US Sales Only); INIS. 

In Japan, there is a substantial lack of systematic and continuing 
education regarding energy issues in schools. Energy education 
based on a systematic curriculum from a global point of view 
should be planned and realized. The present status of nuclear 
power education in Japan is surveyed. The organization and activi- 
ties of an experimental training session on nuclear reactors are 
presented. (R.P.). 


29471 (INIS-mf-12838, pp. 99-104) Nuclear Concepts. 
Davisson. C.D. (Pennsylvania State Univ., University Park, PA 
(USA)). Orszagos Oktatastechnikai Koezpont, Veszprem (Hun- 
gary). Feb 1990. 233p. (CONF-8909434—: International conference 
on energy alternatives/risk education, Balatonfuered (Hungary), 7- 
13 Sep 1989). In Proceedings of the International conference on 
energy alternatives/risk education V. 1: Energy education. Order 
Number DE91635961. Source: OSTI; NTIS (US Sales Only); INIS. 

The Nuclear Concepts and Technological Issues Institute (USA) 
was designed to prepare Secondary Science educators to teach 
the basics of nuclear science, radiation and applications. The pro- 
gram is offerec through the Nuclear Engineering Department, 
College of Engineering, as a special topics course (NUCE 4978), 
of Pennsylvania State University. Participants receive six graduate 
credits upon completion of the program. The development and or- 
ganization, overview and impacts of the Nuclear Concepts program 
are described. Laboratory experiments and demonstrations are 
listed. (R.P.). 


29472 (INIS-mf—12838, pp. 105-108) Nuclear education of 
teachers in Hungary. Papp, K. (Jozsef Attila Tudomanyegyetem, 
Szeged (Hungary). Kiserleti Fizikai Intezete). Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 233p. 
(CONF-8909434-: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the International conference on energy alternatives/ 
risk education V. 1: Energy education. Order Number 
DE91635961. Source: OSTI; NTIS (US Sales Only); INIS. 

New science curricula were introduced in the 1900s in Hungarian 
Schools. The guidelines of nuclear curriculum is presented, cover- 
ing most disciplines of nuclear physics. In the Ronald Eoetvoes 
University, Hungary, an intensive training course was launched for 
volunteering groups of teachers on the environmental impacts of 
nuclear engineering and radiation protection. An assessment of the 
outcome of strengthened nuclear education in the country is given. 
(RiP). 


29473 (INIS-mf-12838, pp. 109-114) Discussing nuclear 
power. Solomon, J. (Oxford Univ. (UK). Dept. of Educational Stud- 
ies). Orszagos Oktatastechnikai Koezpont, Veszprem (Hungary). 
Feb 1990. 233p. (CONF-8909434—: International conference on 
energy alternatives/risk education, Balatonfuered (Hungary), 7-13 
Sep 1989). In Proceedings of the International conference on en- 
ergy alternatives/risk education V. 1: Energy education. Order 
Number DE91635961. Source: OSTI; NTIS (US Sales Only); INIS. 





The DIS (Discussion of Issues in School Science) project is a 
part of research projects on the general theme The Public Under- 
Standing of Science, set up for 17-year old students studying 
Science, Technology and Society in nine different schools in the 
UK. The uses of power in general. and of nuclear power in particu- 
lar. are topics in this project. The research fitted very easily into 
the school work. Students were prompted by watching a video on 
nuclear power in their schools, and they discussed the subject in 
groups. This article is the first report on their discussions on nu- 
clear power. (R.P.) 9 refs. 


29474 (INIS-mf-12838, pp. 115-125) Goiania: Substudies 
tor a teaching module. Souza Barros, S. de (Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Inst. de Fisica). Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 233p 
(CONF-8909434—: International conference on energy alterna- 
tives/risk: education, Balatonfuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the International conference on energy alternatives/ 
risk education V. 1: Energy education. Order Number 
DE91635961. Source: OSTI; NTIS (US Sales Only); INIS. 

The subject of radioactivity is not elaborated in school or at 
university level in Brazil. Prompted by the Goiania radioactivity ac- 
cident in 1987, educational models are proposed to be introduced 
as regular class activities in current courses. Priority should be 
given to the module ‘Radioactivity and its consequences for soci- 
ety: risks and benefits’. Interviews were conducted with students to 
fill up a questionnaire and provide data on this matter; the ques- 
tionnaire is presented, and an evaluation of answers is discussed 
An example is given of teacher module an radioactivity and related 
matters, for primary and secondary school teachers. (R.P.) 11 rets. 


29475 (INIS-mf—12838, pp. 151-169) Medical diagnosis, ion- 
izing radiation in physics education. Ganiel, Uri (Weizmann 
Inst., Rehovot (Israel). Dept. of Science Teaching). Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 233p 
(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the International conference on energy alternatives/ 
risk education V. 1: Energy education. Order Number 
DE91635961. Source: OSTI; NTIS (US Sales Only); INIS. 

A new Physics unit was developed at the Department of Science 
Teaching, Weizmann Institute, Israel. The unit ‘Physics in Medical 
Diagnosis’ was designed to important aspects of applied science in 
the high school Physics curriculum. The content of the course is 
how to ‘look inside the human body’ using radiation. The unit in- 
cludes a chapter on the biological effects of ionizing radiation. 
There is also a personal experience tool, the game ‘Beware - Radi- 
ation’. The class activity is described and analyzed in detail. (R.P.) 
13 refs.; 3 figs.; 5 tabs. 


29476 (INIS-mf-12838, pp. 176-183) Teaching about ra- 
dioactivity and risk. Eijkelhof, H.M.C. (Rijksuniversiteit Utrecht 
(Netherlands). Centre for Science and Mathematics Education). 
Orszagos Oktatastechnikai Koezpont, Veszprem (Hungary). Feb 
1990. 233p. (CONF-8909434—: International conference on energy 
alternatives/risk education, Balatonfuered (Hungary), 7-13 Sep 
1989). In Proceedings of the International conference on energy al- 
ternatives/risk education V. 1: Energy education. Order Number 
DE91635961. Source: OSTI; NTIS (US Sales Only); INIS. 

A research based account is given of the problems one might 
face when teaching ionizing radiation in the risk assessment per- 
spective, and some solutions are suggested in order to provoke 
discussions. After a brief summary of current practice in schools, 
an alternative approach is described. In addition to the physics of 
nuclear sources, a higher attention was paid to dose-effect rela- 
tions. to safety measures, to procedures of risk assessment and to 
other everyday applications. (R.P.) 14 refs. 


29477 (INIS-mf—12841) Program of research - 1990-1991. 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). [1991] 40p. Order Number DE91633932. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The 1990-1991 Program of Research reflects the fundamental 
changes within the Australian Nuclear Science and Technology Or- 
ganization (ANSTO) over the past three years as it has oriented 
Itself towards being a more commercially driven organization, an 
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organization responding to market demands and pressures. From 
July 1, 1990 several key projects have been linked together in the 
new Industrial Technology Program. The Program encompasses 
projects that have real potential to earn revenue for ANSTO and 
make measurable improvements in efficiency and productivity for 
Australian companies. The Isotope Technology project is research- 
ing and transferring to industry radioisotope technology for tracing 
the effectiveness of plant processes. the movement of materials 
within blast furnaces and leakages and outages in plant pipework. 
The two important newcomers are the Quality Technology Centre 
and the Safety and Reliability group. Details about project leaders. 
project titles and objectives are provided. ills. 


29478 (INIS-mf—12871, pp. 36-44) Management of foreign 
projects. Lawson, D.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1987. 246p. (CONF-8705187-: 37. 
Canadian chemical engineering conference (Canadian engineering 
centennial convention), Montreal (Canada). 18-22 May 1987). In 
Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society. Order Number DE91639374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Ltd. has sold CANDU reactors to In- 
dia, Pakistan, Argentina, Korea and Romania. Therefore, the 
management of foreign nuclear power projects is a vital issue to 
the Canadian nuclear industry. Offshore projects pose a variety of 
problems. The scope of the work may vary significantly, and the 
customers’ imperatives and those of the governments involved may 
be in conflict. The language, culture and bureaucracy can be alien 
to Canadians. Communications, logistics and work methods can be 
unfamiliar and can vary from project to project. These challenges 
can be met with flexibility in roles and responsibilities, contractual 
arrangements, and project organizations. Well-trained, experi- 
enced, skilled personnel can be obtained by forming alliances with 
the private sector of the nuclear industry. 


29479 (INIS-mf—12883) AQCS intercomparison runs, refer- 
ence materials 1991. International Atomic Energy Agency, 
Seibersdorf (Austria). Analytical Quality Control Services. Jan 1991 
92p. Order Number DE91642783. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The purpose of the Analytical Quality Control Services pro- 
gramme provided by the IAEA is to assist laboratories engaged in 
the analysis of nuclear, environmental, biological, and materials of 
marine origin for radionuclide, major, minor and trace elements, as 
well as stable isotopes using atomic and nuclear analytical tech- 
niques, to check the quality of their work. The determination of 
accuracy requires special procedures such as analysis to be car- 
ried out by as many different and independent methods, analysts 
and techniques as possible, contro! analysis with reference materi- 
als and participation in interlaboratory comparison studies. This 
document gives details of the specimens and samples which the 
IAEA intends to distribute in 1991. Tabs. 


29480 (INIS-mf-12898) The times of Albert Einstein. Ah- 
mad, S.M.W. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1990 17p. Order Number DE91641466. Source: OSTI; 
NTIS (US Sales Only); INIS. 

"The life of Albert Einstein has a dramatic quality that does not 
rest exclusively on his theory of relativity. The extravagant timing of 
history linked him with three shattering developments of the twenti- 
eth century: the rise and fall of Nazi Germany, the birth of nuclear 
weapons, and the birth of zionism (and Israel). Their impact on Ein- 
stein’s genius combined to drive him into a contact with the affairs 
of the world for which Einstein had little taste”. This article is the 
result of my lecture delivered at ICTP on 17 August, 1990 before a 
knowledgabie audience that included scientists from many countries 
including the third world countries. This one and half hour lecture 
was organised by Dr. A.M. Hamende and Dr. H.R. Dalafi. 10 refs. 


29481 
tine Republic. Martin, H.R. Universidad Nacional, Cordoba 
(Argentina). Facultad de Ciencias Exactas. Fisicas y Naturales. Jan 
1989 136p. (In Spanish). Order Number DE91640780. Source: 
OSTI; NTIS (US Sales Only); INIS. 


(INIS-mf—12901) Nucleoelectric energy in the Argen- 
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This text intends to reflect a coherent and sustained manage- 
ment in the Argentine nucieoelectrical policy. Through individual 
thematic unities connected between them. the basic structure con- 
sists of three principal parts. The first part introduces a broad 
panorama of atomic energy in the world. in the international treaties 
and organizations. Also the technical. economic and political 
aspects which had influence in the Argentine nuclear policies. par- 
ticularly in the electrical production with nuclear power plants. are 
considered in this part. The second part describes the historical se- 
quence of the principal achievements of the Argentine National 
Atomic Energy Commission (CNEA) in the nuclear industry. A 
mention of particular criteria adopted in each situation and the 
intention and motivations that guide the decisions are also consid- 
ered. Finally, an actual balance of the nucleoelectrical technology 
situation in Argentine and in the world is presented. (Author). 


29482 (INIS-mf—12914) Annual report on activities 1986- 
1987. Canadian Fusion Fuels Technology Project. Toronto. ON 
(Canada). 1987 38p. Order Number DE91642784. Source: OSTI; 
NTIS (US Sales Only); INIS. 

More than 60 contracts valued at $2.3 million were committed in 
1986-87. This brought the program for the period 1982-87 to an 
end on budget at a total expenditure of $16.5 million. Agreements 
was reached between AECL and Ontario Hydro for the continua- 
tion of Canadian Fusion Fuels Technology Project (CFFTP) for the 
period 1987-1992 with a total budget of $22 million. Irradiation 
tests of candidate solid breeder materials have commenced at the 
Nuclear Reactor Universal (NRU) research reactor at Chalk River 
Nuclear Laboratories (CRNL). CFFTP intends to develop the low- 
risk aqueous lithium salt blanket approach for application in the 
Engineering Test Reactor (ETR) class of next-step machines. An 
innovative concept for the detection of low energy beta particles 
could prove to be the heart of a compact, rugged yet sensitive 
alarming portable personal tritium dosimeter. The gas chromatogra- 
phy isotope separation process. which was successfully tested last 
year in the laboratory, continued to be one of the program's more 
exciting developments. CFFTP staff participated in design studies 
such as the Tokamak Ignition/Burn Experimental Reactor-USA 
(TIBER-II) and international fusion projects such as the Joint Euro- 
pean Torus (JET), the Joint Research Commission (JRC) Ispra, 
The Next European Torus (NET), the Fusion Engineering Design 
Centre (FEDC), the Idaho National Engineering Laboratory (INEL) 
and the Tokamak Fusion Test Reactor (TFTR). 


29483 (INIS-mf—12925) Ontario Hydro annual report 1985. 
Ontario Hydro, Toronto, ON (Canada). Apr 1986 52p. Order Num- 
ber DE91642786. Source: OSTI; NTIS (US Sales Only): INIS. 

Ontario Hydro is a corporation without share capital created by a 
special statute of the Province of Ontario in 1906. It now operates 
under the authority of the Power Corporation Act, R.S.O. 1980, 
Chapter 384, as amended. with broad powers to generate, supply 
and deliver electric power throughout the province. It is also autho- 
rized to produce and sell steam and hot water as primary products. 
The Corporation's prime objective is to supply the people of On- 
tario with electricity at the lowest feasible cost consistent with high 
safety and quality of service standards. Ontario Hydro’s main activ- 
ity is wholesaling electric power to municipal utilities in urban areas 
who, in turn, retail it to customers in their service areas. In 1985, 
approximately 3,166,000 customers were served by Ontario Hydro 
and the municipal utilities in the province. Ontario Hydro operates 
81 hydraulic, fossil and nuclear generating stations and an exten- 
sive power grid across Ontario to meet the province’s demands for 
electric energy. Interconnections with other systems place the Cor- 
poration in an extensive electrical grid that covers a large segment 
of the North American continent. Ontario Hydro is a financially self- 
sustaining corporation. The Province of Ontario guarantees bonds 
and notes issued to the public by the Corporation. 


29484 (KCP-613-4614) Process control for survival. 
Yocom, J.A. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Jun 1991. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
(CONF-9106237-1: 2. European joint conference for the Printed 
Circuit Board (PCB) industry, Berlin (Germany), 18-20 Jun 1991). 
Order Number DE91015160. Source: OSTI; NTIS; GPO Dep. 
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Increasing competition for a decreasing market mandates that 
the success of a company be determined by the manner in which it 
embraces quality. Statistical Process Control (SPC) is the most ef- 
ficient means of dramatically improving quality and is essential to 
survival in the emerging electronic marketplace. During the three 
years that industry practitioners assembled to write IPC-PC-90, 
General Requirements for the Implementation of statistical Process 
Control. many heated discussions ensued about the actual defini- 
tion of SPC. Some people view SPC as the application of Control 
Chart methods. others view it as the use of Statistical Experimental 
Design. Both are in some ways wrong and are limiting the scope of 
application. Those companies that have successfully applied SPC 
view it as a philosophy of statistical principles that will reduce vari- 
ation in every phase of their business. 2 figs. 


29485 (KURRI-TR-341) Summary reports of activities un- 
der visiting research program: The first half period of the year 
1990. Kyoto Univ.. Kumatori. Osaka (Japan). Research Reactor 
Inst. Feb 1991. 69p. (In Japanese). Order Number DE91522477. 
Source: OSTI; NTIS (US Sales Only): INIS 

The book carries a large number of summary studies made by 
using the Research Reactor (KUR) or the Critical Assembly 
(KUCA). These studies include low temperature irradiation effect 
on iron-alloy and ceramics, study on the influence of the neutron ir- 
radiation on the low temperature strength of various welded joint of 
dissimilar materials, effects of neutron irradiation on superconduct- 
ing properties under stress in superconducting wires, neutron 
activation analysis and photo-emission phenomena from gamma- 
ray irradiated rock-forming minerals, study of irradiation effects in 
non-metallic conductors, distribution and mobility of ions of metal 
elements in stem, activation analysis of high purity metals, Moess- 
bauer spectroscopic studies of superionic conductor, neutron 
spectrometry with CR-39 track detector, geochemical study on 
trace element abundances in island arc igneous rocks, experiment 
for measurement of neutron flux distribution in a tight pitch-lattice 
with a dy-wir, reactor rate distribution measurement of tight pitch 
lattice core with internal blanket, measurement of the foil reaction 
rates in a critical core, and many more. (N.K.). 


29486 (LUTFD2-TFRT-—4017-1-60-89) Activity report 1988- 
1989. Dagnegaard, E.; Johansson, Rolf. Lund Univ. (Sweden). 
Dept. of Automatic Control. Dec 1989. 60p. Order Number 
DE91641471. Source: OSTI; NTIS (US Sales Only); INIS. 

This report covers the activities of the department during the pe- 
riod 1 July 1988 - 30 June 1989, which is the academic year 1988/ 
89. Research has continued in established areas such as adaptive 
control, computer aided control engineering, robotics, and informa- 
tion technology. The program package Simnon, that has been 
developed at the Department, is now available for mainframes, 
IBM-PC compatibles, and Sun workstations. 


29487 (NORD-90-114) Aspects of nuclear waste manage- 
ment. Moberg, L. (Swedish Radiation Protection Inst., Stockholm 
(Sweden)). Nordisk Kontaktorgan for Atomenergispoergsmaal, 
Risoe (Denmark). Oct 1990. 20p. Order Number DE91641467. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Six areas of concern in nuclear waste management have been 
dealt with in a four-year Nordic research programme. They include 
work in two international projects, Hydrocoin dealing with modelling 
of groundwater flow in crystalline rock, and Biomovs, concerned 
with biosphere models. Geologic questions of importance to the 
prediction of future behaviour are examined. Waste quantities from 
the decommissioning of nuclear power stations are estimated. and 
total amounts of waste to be transported in the Nordic countries 
are evaluated. Waste amounts from a hypothetical reactor accident 
are also calculated. (au). 


29488 (OH-85-9-K) Materials integrity project. A review of 
1984 and proposals for 1985: A review of 1984 and proposals 
for 1985. Fleck, R.G. Ontario Hydro, Toronto, ON (Canada). Re- 
search Center. Feb 1985. 39p. Order Number DE91642787. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report outlines the work programs performed in 1984 by the 
Materials Integrity Project of the Metallurgical Research Depart- 
ment. A list of reports issued, external publications and seminars is 
presented. The direction of the 1985 work programs is outlined. 





The main thrust of these programs will be in the area of CANDU 
core components although it is anticipated that some work will con- 
tinue in support of the fossil fired generating stations. 


29489 (ORNL/TM-11803) Project Quality Assurance Plan 
for research and development services provided by Oak Ridge 
National Laboratory in support of the Westinghouse Materials 
Company of Ohio Operable Unit 1 Stabilization Development 
and Treatability Studies Program. Gilliam, T.M. Oak Ridge Na- 
tional Lab., TN (United States). May 1991. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE91014965. Source: OSTI; NTIS; 
GPO Dep. 

This Project Quality Assurance Plan (PQAP) sets forth the quality 
assurance (QA) requirements that are applied to those elements of 
the Westinghouse Materials Company of Ohio (WMCO) Operabie 
Unit 1 support at Oak Ridge National Laboratory (ORNL) project 
that involve research and development (R&D) performed at ORNL. 
This is in compliance with the applicable criteria of 10 CFR Part 
50, Appendix B, ANSI/ASME NQA-1, as specified by Department 
of Energy (DOE) Oak Ridge Operations (ORO) Order 5700.6B. For 
this application, NQA-1 is the core QA Program requirements doc- 
ument. QA policy, normally found in the requirements document, is 
contained herein. The requirements of this PQAP. apply to project 
activities that affect the quality and reliability/credibility of research, 
development, and investigative data and documentation. These ac- 
tivities include the functions of attaining quality objectives and 
assuring that an appropriate QA program scope is established. The 
scope of activities affecting quality includes organization; personnel 
training and qualifications; design control; procurement; material 
handling and storage; operating procedures; testing, surveillance, 
and auditing; R&D investigative activities and documentation; defi- 
ciencies; corrective actions; and QA record keeping. 12 figs. 


29490 (SAND-91-1784C) Improving managers’ effective- 
ness. James, M.R. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9110171-1: IEEE USA's biennial careers conference, Denver, CO 
(United States), 10 Oct 1991). Order Number DE91016405. 
Source: OSTI; NTIS; GPO Dep. 

Upward Feedback is a program that gives employees and oppor- 
tunity to anonymoulsy provide their manager with feedback 
concerning the manager’s job performance. It is an opportunity for 
managers to receive confidential feedback evaluating their imple- 
mentation of corporate values and management behaviors as 
perceived by those who work for them. This feedback can come 
trom employees who report directly to the manager, that is, one 
level below them (referred to as direct reports), or from those two 
reporting levels below them (referred to as skip-level reports). Man- 
agers then share information with their employees in feedback 
meetings and develop action plans to address areas of concern. 
Sandia National Laboratories has developed and implemented an 
Upward Feedback Pilot Program and follow up survey. This paper 
discussed the program and the lessons learned. 


9902 Mathematics and Computers 


Refer also to citation(s) 25542, 25718, 25766, 25811, 25833, 
25843, 25871, 25872, 25973, 25977, 25990, 25993, 26004, 26010, 
26142, 26149, 26159, 26161, 26165, 26174, 26175, 26177, 26187, 
26191, 26194, 26195, 26198, 26235, 26300, 26428, 26437, 26438, 
26462, 26475, 26550, 26555, 26579, 26665, 26780, 26818, 26819, 
26820, 26821, 26822, 26823, 26824, 26825, 26827, 26831, 26832, 
26833, 26844, 26848, 26853, 26855, 26886, 26888, 26932, 26933, 
26934, 26939, 27032, 27038, 27039, 27205, 27360, 27370, 27375, 
27409, 27494, 27498, 27600, 27636, 27638, 27639, 27689, 27791, 
27835, 27850, 28038, 28041, 28061, 28069, 28075, 28081, 28108, 
28111, 28112, 28140, 28151, 28173, 28174, 28175, 28199, 28202, 
28210, 28283, 28294, 28295, 28301, 28328, 28333, 28374, 28377, 
28393, 28412, 28446, 28450, 28451, 28457, 28475, 28476, 28480, 
28486, 28487, 28490, 28579, 28596, 28597, 28820, 28829, 28847, 
28860, 28877, 28893, 29153, 29154, 29230, 29266, 29267, 29269, 
29293, 29338, 29365, 29366, 29405, 29448, 29449, 29450, 29451, 
29452 
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29491 (AECL—9423) A non-linear, finite element, heat con- 
duction code to calculate temperatures in solids of arbitrary 
geometry: The FEAT program. Tayal, M. Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations. 
1987. 24p. (CONF-8704402-: Canadian Nuclear Society on gauge 
theories and the early universe and reactor simulation, Chalk River 
(Canada), 27-28 Apr 1987). Order Number DE91639702. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Structures often operate at elevated temperatures. Temperature 
calculations are needed so that the design can accommodate ther- 
mally induced stresses and material changes. A finite element 
computer called FEAT has been developed to calculate tempera- 
tures in solids of arbitrary shapes. FEAT solves the classical 
equation for steady state conduction of heat. The solution is 
obtained for two-dimensional (plane or axisymmetric) or for three- 
dimensional problems. Gap elements are use to simulate interfaces 
between neighbouring surfaces. The code can model: conduction; 
internal generation of heat; prescribed convection to a heat sink; 
prescribed temperatures at boundaries; prescribed heat fluxes on 
some surfaces; and temperature-dependence of material properties 
like thermal conductivity. The user has a option of specifying the 
detailed variation of thermal conductivity with temperature. For con- 
venience to the nuclear fuel industry, the user can also opt for 
pre-coded values of thermal conductivity, which are obtained from 
the MATPRO data base (sponsored by the U.S. Nuclear Regula- 
tory Commission). The finite element method makes FEAT 
versatile, and enables it to accurately accommodate complex ge- 
ometries. The optional link to MATPRO makes it convenient for the 
nuclear fuel industry to use FEAT, without loss of generality. Spe- 
cial numerical techniques make the code inexpensive to run, for 
the type of material non-linearities often encounter in the analysis 
of nuclear fuel. The code, however, is general, and can be used 
for other components of the reactor, or even for non-nuclear sys- 
tems. The predictions of FEAT have been compared against 
several analytical solutions. The agreement is usually better than 
5%. Thermocouple measurements show that the FEAT predictions 
are consistent with measured changes in temperatures in simu- 
lated pressure tubes. (Abstract Truncated) 


29492 (ANL/CP-73599) Performance of a benchmark imple- 
mentation of the Van Slyke and Wets algorithm tor stochastic 
programs on the Alliant FX/8. Ariyawansa, K.A. Argonne National 
Lab., IL (United States). Apr 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-87ER25045 
;W-31109-ENG-38. Grant DMS-8918785. (CONF-910326-6: 5. So- 
ciety for Industrial and Applied Mathematics (SIAM) conference, 
Houston, TX (United States), 22-29 Mar 1991). Order Number 
DE91016515. Source: OSTI; NTIS: GPO Dep. 

A benchmark parallel implementation of the Van Slyke and Wets 
algorithm for stochastic linear programs, and the results of a care- 
fully designed numerical experiment on the Sequent/Balance using 
the implementation are presented. An important use of this imple- 
mentation is as a benchmark to assess the performance of 
approximation algorithms for stochastic linear programs. These ap- 
proximation algorithms are best suited for implementation on 
parallel vector processes like the Alliant FX/8. Therefore, the per- 
formance of the benchmark implementation on the Alliant FX/8 is 
of interest. In this paper, we present results observed when a por- 
tion of the numerical experiment is performed on the Alliant FX/8. 
These results indicate that the implementation makes satisfactory 
use of the concurrency capabilities of the Alliant FX/8. They also 
indicate that the vectorization capabilities of the Alliant FX/8 are 
not satisfactorily utilized by the implementation. 9 refs., 9 tabs. 


29493 (ANL/MCS-TM-153) What’s new in Otter 2.2. Mc- 
Cune, W.W. Argonne National Lab., IL (United States). Jul 1991. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91016846. Source: 
OSTI; NTIS; GPO Dep. 

OTTER is a resolution/paramodulation automated deduction sys- 
tem for first-order logic with equality. Version 2.2 of the automated 
deduction system OTTER is a minor upgrade from Version 2.0. 
This memorandum describes improvements in OTTER 2.2, includ- 
ing new ways to select the given clause, immediate evaluation, 
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evaluable bit operations. and the passive list. Known bugs in Ver- 
sion 2.0 and changes in Version 2.0 are also covered. This 
memorandum. along with the OTTER 2.0 Users Guide. are the 
user documentation for OTTER 2.2. 4 refs., 4 tabs 


29494 (ANL/TM-460) ANL supplement to the UNICOS 
primer. Wiley, M.S. (ed.): Karlovsky, S.R. Argonne National Lab. 
IL (United States). Jun 1991. 158p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE91015943. Source: OSTI: NTIS: GPO Dep. 

The ANL Supplement to the UNICOS Primer (ANL/TM 460) in- 
troduces the Cray X-MP interactive and batch services available at 
Argonne National Laboratory. It serves as a companion to the UNI- 
COS Primer (Cray publication SG-2010 6.0). Whereas the UNICOS 
Primer discusses standard Unix issues of Cray computing, this 
manual discusses those issues specific to Cray computing at ANL. 
If this is your first experience on a Unix-based system, we assume 
that you have read at least Chapters 1 through 3 of the UNICOS 
Primer. The Glossary at the back of the UNICOS Primer will also 
be useful to you. If you are already familiar with a Unix system, it 
should suffice to keep the UNICOS Primer handy as you use this 
document. To learn about Unix programming in greater detail, we 
recommend A Practical Guide to the Unix System, by Mark G. So- 
bell. This manual and all other sources referred to in this document 
are available for purchase at the Document Distribution Counter in 
Building 221, Room A-134. We assume that you have already read 
the Guide to Computing at ANL (ANL/TM 336) to get an overview 
of all the computing facilities and services available at Argonne 
National Laboratory. You should also refer to Recommended Docu- 
mentation for Computer Users at ANL (ANL/TM 379) for additional 
guidance in selecting available documentation that will best fill your 
particular computing needs. 


29495 (ANUTM-488) The Advanced Software Development 
and Commercialization Project: Progress report PR-2. Canfield, 
T. (Argonne National Lab.; IL (United States)); Minkoff, M.; 
Plaskacz, E. (eds.); Leibfritz, D.; Mueller, C.; Aslam, S.; Chen, H.- 
C.; Cybenko, G.; Gallopoulos, E.; Gao, H.; Ham, M.; Malony, A.; 
Sameh, A.; Sharma, S. Argonne National Lab., IL (United States). 
Apr 1991. 78p. Sponsored by National Science Foundation, Wash- 
ington, DC (United States); Illinois State Government, Springfield, 
IL (United States). DOE Contract W-31109-ENG-38. Grant 90- 
82144;Grant CCR900000N. Order Number DE91015756. Source: 
OSTI; NTIS; GPO Dep. 

This is the second in a series of reports pertaining to progress in 
the Advanced Software Development and Commercialization 
Project, a collaborative effort between the Center for Supercomput- 
ing Research and Development of the University of Illinois and the 
Computing and Telecommunications Divisions of Argonne National 
Laboratory. The purpose of this work is to apply techniques of par- 
allel! computing many of which were pioneered by University of 
Illinois researchers to mature computational fluid dynamics (CFD) 
and structural dynamics (SC) computer codes developed at 
Argonne. The collaboration in this project brings this unique combi- 
nation of expertise to bear, for the first time, on industrially 
important problems. By so doing, it will expose the strengths and 
weaknesses of existing techniques for parallelizing programs and 
will identify those problems that need to be solved in order to en- 
able widespread production use of parallel computers. Secondly, 
the increased efficiency of the CFD and SD codes themselves will 
enable the simulation of larger, more accurate engineering models 
that involve fluid and structural dynamics. Such an enhanced capa- 
bility is fundamental to industrial efficiency and competitiveness, 
and could serve as an exemplary model for similar future activities. 
21 refs, 5 figs., 31 tabs. 


29496 (BNL-46319) PC-MARKAL and the MARKAL Users 
Support System (MUSS): User’s guide. Goldstein, G.A. 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
96p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE91015427. Source: 
OSTI; NTIS; GPO Dep. 

MARKAL, an acronym for MARKet ALlocation, is a large scale 
Linear Programming (LP) optimization model which captures the 
complex interrelationships of energy systems across the spectrum 
from primary energy supply to energy service demands. It belongs 
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to the family of energy systems models which were developed dur- 
ing the 70's to support the analysis of energy policy options for 
numerous countries. Owing to the initial commitment to design a 
model to support the needs of a diversified user community, along 
with the ensuing international development effort, MARKAL is in- 
herently flexible and able to address a wide range of energy and 
environmental related issues. This has resulted in extensive world- 
wide use, both by IEA and CEC members and others, and the 
development of an experienced user community. With energy and 
environmental concerns demanding increasing attention, expanding 
the acceptance and use of the model by enhancing its usability 
has become increasingly important. The model now operates in a 
‘user-friendly’ PC-based processing environment centered around 
an integrated analysis support tool, the MARKAL User Support 
System. The system features the convenient management of the 
MARKAL data dictionary for various scenarios, execution 
turnaround time of less than one hour for matrix generation, opti- 
mization and report writing for five US COz reduction cases, and 
side-by-side comparison of results across scenarios via ‘touch-of-a- 
button’ graphics. The US 1990 MARKEL model contains 
approximately 120 demand technologies in 30 different categories 
and 170 supply and conversion technologies. This databases gen- 
erates an LP problem with some 4230 rows and 5490 columns. 
This writeup assumes that the reader is fully familiar with the 
MARKAL model and concentrates on the philosophy and operation 
of PC-MARKAL and MUSS. 


29497 (CONF-910326—7) Parallel implementation of a non- 
symmetric tridiagonal eigensolver. Geist, G.A.; Jessup, E.R. 
Oak Ridge National Lab., TN (United States). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 5. Society for Industrial and Applied 
Mathematics (SIAM) conference; Houston, TX (United States); 22- 
29 Mar 1991. Order Number DE91016773. Source: OSTI; NTIS; 
GPO Dep. 

In this paper, we investigate parallel solution of the nonsymmet- 
ric tridiagonal eigenproblem by the LR method, inverse iteration, 
and Rayleigh quotient iteration on a distributed-memory computer. 
We examine serial computation of eigenvalues followed by parallel 
computation of block- or wrap-distributed eigenvectors and parallel 
computation of eigenvalues using a block algorithm. We also con- 
sider pipelining the calculation of eigenvalues with the calculation 
of the eigenvectors. Experiments on an Intel iPSC/860, where the 
communication to computation ratio is very large, show that serial 
eigenvalue computation with wrap-mapped eigenvector computa- 
tion has the lowest execution time. 3 refs., 1 fig., 1 tab. 


29498 (CONF-910784-3) Schemata disruption. Vose, M.D. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Computer 
Science); Liepins, G.E. Oak Ridge National Lab., TN (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 4. international 
conference on genetic algorithms; San Diego, CA (United States); 
Jul 1991. Order Number DE91015926. Source: OSTI; NTIS; GPO 
Dep. 

We use results of Battle, Liepins, and Vose to motivate a reex- 
amination of schemata disruption. We formalize a “building block 
hypothesis” in which the relation of building blocks to utilities is no 
prominent. What does matter is how the crossover operator inter- 
acts with schemata. We argue that this interaction determines what 
the building blocks are, and once determined, these building blocks 
are the appropriate objects on which to conduct schemata analysis. 
5 refs. 


29499 (CONF-9005106—, pp. 1.1-1.6) Managing microcom- 
puter modem use. Kenney, J. Jr. (SpaceCoast Technologies 
Corp., Daytona Beach, FL (USA)). USDOE Office of Administration 
and Human Resource Management, Washington, DC (United 
States). Office of Information Resources Management Policy, 
Plans, and Oversight; USDOE Assistant Secretary for Defense 
Programs, Washington, DC (United States). Office of Safeguards 
and Security. [1990]. From 13. Department of Energy computer se- 
curity group conference: security through teamwork; Augusta, GA 
(United States); 8-10 May 1990. In 13th Department of Energy 





Computer Security Group conference 'Security through teamwork’: 
Proceedings. 206p. Order Number DE90010251. Source: NTIS, 
PC A10/MF A01. 

Millions of dollars in long distance calls and employee time are 
wasted each year by employees who dial out to electronic bulletin 
boards from their desktop computers at work. Moreover, down- 
loaded software obtained from bulletin boards is the #1 source of 
worms, trojan horses and computer viruses. But by far the largest 
risk from modem use results from well thought out data transfers by 
authorized workers to unauthorized locations outside of the organi- 
zation. Policies and procedures alone cannot harness this problem. 
Management must have the tools to actively and electronically 
screen and terminate data calls made to unauthorized locations. 


29500 (CONF-9005106-, pp. 11.1-11.10) The tension be- 
tween collaborative research and network security. Stevens, 
D.F. (Lawrence Berkeley National Lab., CA (USA)). USDOE Office 
of Administration and Human Resource Management, Washington, 
DC (United States). Office of Information Resources Management 
Policy, Plans, and Oversight; USDOE Assistant Secretary for De- 
fense Programs, Washington, DC (United States). Office of 
Safeguards and Security. [1990]. DOE Contract ACO3-76SF00098. 
From 13. Department of Energy computer security group confer- 
ence: security through teamwork; Augusta, GA (United States); 
8-10 May 1990. In 13th Department of Energy Computer Security 
Group conference ‘Security through teamwork’: Proceedings. 
206p. Order Number DE90010251. Source: NTIS, PC A10/MF A01. 

Many of today’s scientists depend in an essential way upon 
modern network connectivity to provide them with access to 
colleagues and data located at distant institutions. These collabora- 
tions range in size from two to several hundred, and in scope from 
joint authorship of a brief report to the design and analysis of a 
major high-energy physics experiment. In the latter case, not only 
is remote access to text required, but also remote access to, and 
exchange of, engineering drawings, modest amounts of experimen- 
tal data, and hundreds of thousands of lines of Fortran code. In a 
highly idealized sense, the desires of the scientists for connectivity 
and the objectives of network security are complementary rather 
than antithetical. The scientists want easy access to their data, 
wherever it resides, and to the ‘right’ people; network security 
strives to limit their access to their own data, and to prevent all ac- 
cess by the ‘wrong’ people. In practice, however, the two often 
clash. Research scientists, especially in communities with many 
visitors whether corporeal or electronic - find the procedures nec- 
essary to obtain even a modicum of security to be onerous. Those 
responsible for network security find the scientists’ tendency to give 
away the keys to the storeroom, as it were, to be excrutiatingly ca- 
sual. Many scientific collaborations involve the presence at a site 
of a constantly shifting population of scientists. The imposition of 
even relatively simple security precautions, such as the prohibition 
of password-sharing, or the elimination of any password or system 
ID known to a departed visitor, can place a significant procedural 
burden on the stable core of the group. On the other hand, failure 
to observe these precautions can make the achievement of even a 
minimally acceptable level of security impossible. 


29501 (CONF-9005106-, pp. 12.1-12.17) Bloopers, bleeps, 
and blunders: The saga continues. McDonald, C. (White Sands 
Missile Range, Las Cruces, NM (USA)). USDOE Office of Adminis- 
tration and Human Resource Management, Washington, DC 
(United States). Office of Information Resources Management Pol- 
icy, Plans, and Oversight; USDOE Assistant Secretary for Defense 
Programs, Washington, DC (United States). Office of Safeguards 
and Security. [1990]. From 13. Department of Energy computer se- 
curity group conference: security through teamwork; Augusta, GA 
(United States); 8-10 May 1990. In 13th Department of Energy 
Computer Security Group conference ‘Security through teamwork’: 
Proceedings. 206p. Order Number DE90010251. Source: NTIS, 
PC A10/MF A01. 

The author is from White Sands Missile Range where he serves 
as an Information Systems Management Specialist. The Range is 
a DOD Major Range Test Facility Base for which the US Army is 
the executive agent. In my position he attempts to manage the au- 
tomation security program for the US Army Information Systems 
Command. One facet of that responsibility is to develop and to 
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present automation security training to the White Sands user com- 
munity. This presentation forms one of the vehicles by which he 
‘educates’ those users. 


29502 (CONF-9005106-, pp. 13.1-13.23) Static analysis 
virus detection tools for UNIX systems. Levitt, K.N. (Univ. of 
California, Davis (USA)). USDOE Office of Administration and Hu- 
man Resource Management, Washington, DC (United States). 
Office of Information Resources Management Policy, Plans, and 
Oversight; USDOE Assistant Secretary for Defense Programs, 
Washington, DC (United States). Office of Safeguards and Secu- 
rity. [1990]. From 13. Department of Energy computer security 
group conference: security through teamwork; Augusta, GA 
(United States); 8-10 May 1990. In 13th Department of Energy 
Computer Security Group conference ’Security through teamwork’: 
Proceedings. 206p. Order Number DE90010251. Source: NTIS, 
PC A10/MF A01. 

This paper discusses two tools (under development) for detect- 
ing viruses in a UNIX environment. The tools employ extensions of 
current static analysis and verification techniques. One tool, the de- 
tector, uses the method of detection of duplication of services: by 
searching for calls to operating system services within a given pro- 
gram, one can determine whether it contains any redundant code. 
Such redundancies of code could indicate viral infection of 
programs which are optimized for storage, as most viruses will at- 
tempt to attach themselves to the beginning or end of a program 
and to carry along their own calls to the operating system. The 
second tool, the filter, uses static analysis to determine all of the 
files which a program is capable of writing to. By knowing what 
files a program can and cannot write, one can decide whether or 
not that program is suspicious. The paper discusses the features 
and shortcomings of both methods and gives some implementation 
details related to the detection of UNIX viruses. These tools are 
examples of virus detection tools that are more general than con- 
temporary tools that can detect only specific viruses. 


29503  (CONF-9005106-, pp. 14.1-14.13) A network security 
monitor. Heberlein, L.T. (Univ. of California, Davis (USA)). USDOE 
Office of Administration and Human Resource Management, Wash- 
ington, DC (United States). Office of Information Resources 
Management Policy, Plans, and Oversight; USDOE Assistant Sec- 


‘retary for Defense Programs, Washington, DC (United States). 


Office of Safeguards and Security. [1990]. From 13. Department of 
Energy computer security group conference: security through 
teamwork; Augusta, GA (United States); 8-10 May 1990. In 13th 
Department of Energy Computer Security Group conference ‘Secu- 
rity through teamwork’: Proceedings. 206p. Order Number 
DE90010251. Source: NTIS, PC A10/MF A01. 

The study of security in computer networks is a rapidly growing 
area of interest because of the proliferation of networks and the 
paucity of security measures in most current networks. Since most 
networks consist of a collection of inter-connected local area 
networks (LANs), this paper concentrates on the security-related is- 
sues in a single broadcast LAN such as Ethernet. Specifically, they 
formalizes various possible network attacks and outline methods of 
detecting them. Our basic strategy is to develop profiles of usage 
of network resources and then to compare current usage patterns 
with the historical profile to determine possible security violations. 
Thus, their work is similar to the hostbased intrusion-detection sys- 
tems such as SRI’s IDES [LUNT88a]. Different from such systems, 
however, is their use of a hierarchical model to refine the focus of 
the intrusion-detection mechanism. They also report on the 
development of their experimental LAN monitor currently under im- 
plementation. Several network attacks have been simulated and 
results on how the monitor has been able to detect these attacks 
are also analysed. Initial results demonstrate that many network at- 
tacks are detectable with their monitor, although it can surely be 
defeated. Current work is focusing on the integration of network 
monitoring with hostbased techniques. 


29504 (CONF-9005106—-, pp. 15.1-15.8) Interface between 
security and safety control in lite-critical computer systems. 
Molini, J.E. (Computer Sciences Corp., Houston, TX (USA)): US- 
DOE Office of Administration and Human Resource Management, 
Washington, DC (United States). Office of Information Resources 
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Management Policy, Plans. and Oversight: USDOE Assistant Sec- 
retary for Defense Programs, Washington, DC (United States). 
Office of Safeguards and Security. [1990]. From 13. Department of 
Energy computer security group conference: security through 
teamwork; Augusta, GA (United States); 8-10 May 1990. In 13th 
Department of Energy Computer Security Group conference 'Secu- 
rity through teamwork’: Proceedings. 206p. Order Number 
DE90010251. Source: NTIS, PC A10/MF A01. 

This paper describes a research proposal presented to the Na- 
tional Aeronautics and Space Administration (NASA) in 1989. It 
describes a new area of research concerning the interface between 
traditional security and safety controls in computer systems. To 
date the need for a well defined interface has been small, but over 
the next 10 years, the ability of humans to intervene in automated 
processes will be severely restricted. Therefore, it is imperative 
that they define a methodology for building software that is both 
safe and secure. 


29505 (CONF-9005106-, pp. 3.1-3.20) Security evaluation: 
An application of transaction flow analysis to a computer 
operating environment. Hicks, S.E. (Martin Marietta Energy Sys- 
tems, Oak Ridge, TN (USA)). USDOE Office of Administration and 
Human Resource Management, Washington, DC (United States). 
Office of Information Resources Management Policy, Plans, and 
Oversight, USDOE Assistant Secretary for Defense Programs, 
Washington, DC (United States). Office of Safeguards and 
Security. [1990]. DOE Contract AC05-840R21400. From 13. De- 
partment of Energy computer security group conference: security 
through teamwork; Augusta, GA (United States); 8-10 May 1990. 
In 13th Department of Energy Computer Security Group confer- 
ence ‘Security through teamwork’: Proceedings. 206p. Order 
Number DE90010251. Source: NTIS, PC A10/MF A01. 

This paper presents the application of a software security evalu- 
ation methodology to a computer operating environment. This 
approach to software security evaluations was developed by 
Charles P. Pfleeger, Shari Pfleeger, and Mary Theofanos to evalu- 
ate the security of a document handling system. The evaluation 
methodology is based on a transaction flow analysis approach that 
involves the systematic analysis of security exposures and controls 
in a computer operating environment. The system is viewed as a 
set of transactions performed on the objects of the system with 
each transaction represented in a data flow diagram. Thus, the 
system is reduced to a set of manageable situations that can be 
carefully examined and thoroughly understood. The objectives of 
the evaluation methodology are to identify the exposures that exist 
in a system, to determine the controls provided to protect those 
exposures, and to assess the effectiveness of the controls in pre- 
venting or detecting exploitation of the exposures. Utilization of this 
security evaluation methodology should result in a thorough under- 
Standing of the potential vulnerabilities of the system. 


29506 (CONF-9005106-, pp. 4.1-4.14) Federal systems local 
area network security. Carlson, R.E. (CENTEL Federal Systems, 
Reston, VA (USA)). USDOE Office of Administration and Human 
Resource Management, Washington, DC (United States). Office of 
Information Resources Management Policy, Plans, and Oversight; 
USDOE Assistant Secretary for Defense Programs, Washington, 
DC (United States). Office of Safeguards and Security. [1990]. 
From 13. Department of Energy computer security group confer- 
ence: security through teamwork; Augusta, GA (United States); 
8-10 May 1990. In 13th Department of Energy Computer Security 
Group conference ‘Security through teamwork’: Proceedings. 
206p. Order Number DE90010251. Source: NTIS, PC A10/MF A01. 

The time has come for security managers and Local Area Net- 
work administrators to get together to plan the security of their 
LANs. LANs have become an integral tool in the conduct of every- 
day business and the amount, and importance, of the information 
stored and processed on LANs has grown tremendously. In the 
federal government, few information processing procurement have 
no networking requirements. In fact, from all appearances, the life- 
expectancy of the standalone computer in a multiple computer 
environment is steadily declining. The security issues surrounding 
microcomputers and Local Area Networks are complicated and not 
well defined. A number of products are currently available that add 
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to some measure basic security features. However, exact techni- 
cal/functional specifications have not been finalized or made 
available to industry for development. To complicate the security 
issue further, LANs are now becoming the most efficient and cost- 
effective method of information management across hybrid and 
wide-area networks. Until recently, very few products were avail- 
able for Local Area Network security, thus forcing security 
managers to prohibit LANs from processing sensitive or classified 
information. The result was the inefficient and less effective 
sneaker nets with users relying on diskettes for data storage and 
transfer. Now with an increase in both the number and quality of 
LAN security products available on the market, LAN and security 
managers have the ability to customize their LAN security solu- 
tions. Even though no Federal standards are available, at least 
start points have been realized. But in order to do this, a firm un- 
derstanding of the nature of LAN security must be realized, starting 
with identifying the threat to LAN security and understanding the 
principles of safeguarding the LAN and its information. 


29507 (CONF-9005106—, pp. 6.1-6.12) The role of CASE 
tools and software development methodologies in software 
security. Lee, R.Y. (Sandia National Labs., Livermore, CA (USA)); 
Cupps, F.J. USDOE Office of Administration and Human Resource 
Management, Washington, DC (United States). Office of Informa- 
tion Resources Management Policy, Plans, and Oversight; USDOE 
Assistant Secretary for Defense Programs, Washington, DC 
(United States). Office of Safeguards and Security. [1990]. DOE 
Contract AC04-76DP00789. From 13. Department of Energy com- 
puter security group conference: security through teamwork; 
Augusta, GA (United States); 8-10 May 1990. In 13th Department 
of Energy Computer Security Group conference 'Security through 
teamwork’: Proceedings. 206p. Order Number DE90010251. 
Source: NTIS, PC A10/MF A01. 

Security must be planned and designed into software throughout 
the development process. Attention to security is most important 
early in the development cycle, when critical decisions are being 
made, and late in the development cycle, when new security is- 
sues are likely to be overlooked. Secure software design depends 
upon (1) an early threat analysis, (2) establishing and following a 
software development methodology, and (3) following a set of se- 
curity guidelines. CASE tools are available throughout software 
development. Using them can prevent errors, save time, and re- 
lieve drudgery. But tools cannot substitute for the human thought 
processes that drive secure software design. 


29508 (CONF-9005106-, pp. 7.1-7.10) Knowledge-based 
computer system security evaluation. Arrowood, L.F. (Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (USA)); Jordan, 
S.R. USDOE Office of Administration and Human Resource Man- 
agement, Washington, DC (United States). Office of Intormation 
Resources Management Policy, Plans, and Oversight; USDOE As- 
sistant Secretary for Defense Programs, Washington, DC (United 
States). Office of Safeguards and Security. [1990]. From 13. De- 
partment of Energy computer security group conference: security 
through teamwork; Augusta, GA (United States); 8-10 May 1990. 
In 13th Department of Energy Computer Security Group confer- 
ence ‘Security through teamwork’: Proceedings. 206p. Order 
Number DE90010251. Source: NTIS, PC A10/MF A01. 

A prototype expert system to perform systematic computer secu- 
rity evaluations has been designed and implemented. It determines 
whether all computer security requirements have been met and will 
detect exposures resulting from failure to comply with specific 
requirements. The core layer of the system's knowledge base con- 
sists of DOE computer security requirements which have been 
represented as generic rules; additional layers of knowledge which 
constitute operating system-specific, corporate, or site-specific 
knowledge can be added to augment system capabilities, to pro- 
vide more reliable data collection, and to promote user acceptance. 
Representing knowledge in this manner also affords greater sys- 
tem flexibility and maintainability to both developers aud users. The 
system can interrogate CSSOs or system managers on the imple- 
mentation of security features for a particular computer system. 
The authors are extending this system by augmenting existing 
knowledge with additional information specific to actual computer 
systems. Its present user interaction is a simple and highly 





portable menu-driven interaction. As the system evolves and its 
methods of data collection and system analysis become more so- 
phisticated, the number of direct questions can be reduced since 
more knowledge will be obtained by the expert system on its own. 
When completed, the expert system should be capable of obtain- 
ing all pertinent system parameters from the system manager or 
security administrator. With this information, the system can deter- 
mine whether any DOE requirements have not been met by the 
current configuration of the operating system and which security 
exposures could result from these deficiencies. 


29509 (CONF-9005106-, pp. 8.1-8.11) Controlled access 
and positive identification of authorized computer users. 
Weiss, K.P. (Security Dynamics, Placerville, CA (USA)). USDOE 
Office of Administration and Human Resource Management, Wash- 
ington, DC (United States). Office of Information Resources 
Management Policy, Plans, and Oversight; USDOE Assistant Sec- 
retary for Defense Programs, Washington, DC (United States). 
Office of Safeguards and Security. [1990]. From 13. Department of 
Energy computer security group conference: security through 
teamwork: Augusta, GA (United States); 8-10 May 1990. In 13th 
Department of Energy Computer Security Group conference ’Secu- 
nity through teamwork’: Proceedings. 206p. Order Number 
DE90010251. Source: NTIS, PC A10/MF A01. 

In the United States today, computer security standards are pri- 
marily influenced by bankers and accountants. Banking security in 
the US is, at best, minimially acceptable for banking. An entirely 
different set of risks and vulnerabilities exist in the corporate envi- 
ronment. Unlike the banking environment, it is the corporation's 
money and resources at risk, and they are not federally insured 
against loss. Different security philosophies are required, as well as 
some different technologies. In the corporate environment, those 
charged with the responsibility for maintaining corporate resources, 
CEOs, CFOs, Boards of Directors, etc. often have very little under- 
standing as to the degree of exposure and vulnerability they may 
have with respect to computer security. They may incorrectly think 
that the threat is outsiders and hackers. If they really understood 
the potential liability and the potential risks to corporate asseta and 
to their reputations, they might shut down all networks and com- 
puter centers. In most environments, computer security is often too 
narrowly perceived. Corporate managers may find it useful to con- 
ceptualize and categorize the range of threats to computer systems 
by what the author calls the 7 E's: Error, Embezzlement, Ego, 
Eavesdropping, Espionage, Enmity and Extortion. Responsible 
management must implement a comprehensive computer strategy 
which is sensitive to all seven threat areas of computer abuse. 
While it is instructive to provide examples of the vulnerability of 
both our corporate and national infrastructure, it is more useful to 
examine why the vulnerability exists and what responsible man- 
agers can do to protect resources. 


29510 (CONF-9005106-, pp. 9.1-9.13) The computer inci- 
dent advisory capability after one year. Schultz, E.E. dr. 
(Lawrence Livermore National Lab., CA (USA)). USDOE Office of 
Administration and Human Resource Management, Washington, 
DC (United States). Office of Information Resources Management 
Policy, Plans, and Oversight; USDOE Assistant Secretary for 
Defense Programs, Washington, DC (United States). Office of Safe- 
guards and Security. [1990]. DOE Contract W-7405-ENG-48. From 
13. Department of Energy computer security group conference: se- 
curity through teamwork; Augusta, GA (United States); 8-10 May 
1990. In 13th Department of Energy Computer Security Group con- 
ference ‘Security through teamwork’: Proceedings. 206p. Order 
Number DE90010251. Source: NTIS, PC A10/MF A01. 

The Computer Incident Advisory Capability (CIAC) team has, at 
the time this paper is being written, been in existence for one year. 
The CIAC team has grown in size somewhat over this year. CIAC 
has already had a large impact on the DOE community. For exam- 
ple, CIAC now has a number of achievements, such as a track 
record of providing effective assistance in responding to incidents, 
getting information to the DOE community through advisory notices 
and information bulletins, helping identify and close vulnerabilities, 
and developing and presenting a well-received workshop on re- 
sponding to incidents. The current funding situation has had a 
major impact on CIAC’s operating procedures and capabilities, 
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which are described in some detail. Finally, prescriptions for 
increased success of the CIAC effort include making CIAC as apo- 
litical as possible, having realistic expectations based on the size 
of the team and limited resources. funding at a level appropriate to 
the many requirements and expectations placed on this project. im- 
proving communications, and different approaches to evaluating 
CIAC’s role and actions. 


29511 (CONF-9104158-6) The PVM system: Supercom- 
puter level concurrent computation on a heterogeneous 
network of workstations. Geist, G.A. (Oak Ridge National Lab.. 
TN (United States)); Sunderam, V.S. Oak Ridge National Lab.. TN 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 6. dis- 
tributed memory computing conference; Portland, OR (United 
States); 28 Apr - 2 may 1991. Order Number DE91016276. 
Source: OSTI; NTIS; GPO Dep. 

The PVM (Parallel Virtual Machine) system enables supercom- 
puter level concurrent computations to be performed on 
interconnected networks of heterogeneous computer systems. 
Specifically, a network of 13 IBM RS/6000 powerstations has been 
used to run superconductor modeling codes at more than 250 
Mflops. This paper describes the PVM system and two example 
applications running on it. 3 refs., 1 fig., 2 tabs. 


29512 (CONF-9104278—1) A two-sided game for non local 
competitive systems with control on source terms. Lenhart, S. 
(Oak Ridge National Lab., TN (USA)); Protopopescu, V.; Sto- 
janovic, S. Oak Ridge National Lab.. TN (United States). [1991]. 
21p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Variational problems workshop; 
Minneapolis, MN (United States); 15 Apr - 19 may 1991. Order 
Number DE91015635. Source: OST!; NTIS; GPO Dep. 

A two-sided game for the control of a stationary semilinear com- 
petitive system with nonlocal interaction terms is considered. The 
controls of the system are the autonomous sources. The saddle 
point of the system, i.e. the optimal solution of the game, is char- 
acterized as the unique solution of the associated optimality 
system, which is solved by an iterative scheme. 13 refs. 


29513 (CTA-IEAV-NT—010/87) Application of the least 
square method to fit cross sections. Caldeira, A.D. Centro Tec- 
nico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). 
Inst. de Estudos Avancados. 1987. 14p. (In Portuguese). Order 
Number DE91642765. Source: OST!; NTIS (US Sales Only); INIS. 

The linear least squares method is utilized to calculate the best 
value for a cross section and its deviation from a set of evaluated 
cross sections and the correlation between their deviations. The 
ASIGMA program was written and implemented in order to solve 
this problem. (author). 


29514 


(CTA-IEAV-NT-—013/87) RGENDF: interface program 
between NJOY code and codes which use multigroup cross 
sections. Chalhoub, E.S.; Anaf, J. Centro Tecnico Aeroespacial 
(CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de Estudos 


Avancados. 1987. 19p. (in Portuguese). Order 
DE91642766. Source: OSTI; NTIS (US Sales Only); INIS. 
An interface program, for reformatting multigroup cross section li- 
braries generated by NJOY into ENDF/B-V format and Expanda, 
PFCOND and Compar input formats, is presented. (author). 


Number 


29515 (CTA-IEAV-NT-014/87) COMPAR: system to compare 
multigroup cross sections generated by NJOY, GROUPIE, 
FLANGE-Iil, ETOG-3 AND XLACS. Anaf, J.; Chalhoub, E.S. Cen- 
tro Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados. Nov 1987. 31p. (in Por- 
tuguese). Order Number DE91642767. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A system, composed by the computer programs COMPAR and 
its interfaces, developed for comparing multigroup cross sections 
calculated by NJOY, GROUPIE, FLANGE-Ii, ETOG-3 and XLACS, 
is presented. (author). 


29516 (DOE/ER/03077-284) Analytical and numerical meth- 
ods; advanced computer concepts: Final technical report. Lax, 
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P.D. New York Univ.. NY (United States). Courant Inst. of Mathe- 
matical Sciences. Mar 1991. 8p. Sponsored by USDOE. 
Washington, DC (United States). DOE Contract AC02-76ER03077 
Order Number DE91014526. Source: OSTI: NTIS: GPO Dep. 

This past year, two projects have been completed and a new is 
under way. First, in joint work with R. Kohn. we developed a nu- 
merical algorithm to study the blowup of solutions to equations with 
certain similarity transformations. In the second project. the 
adaptive mesh refinement code of Berger and Colella for shock hy- 
drodynamic calculations has been parallelized and numerical 
studies using two different shared memory machines have been 
done. My current effort is towards the development of Cartesian 
mesh methods to solve pdes with complicated geometries. Most of 
the coming year will be spent on this project, which is joint work 
with Prof. Randy Leveque at the University of Washington in Seat- 
tle. 


29517 (DOE/ER/03130-T25) Human interface software for 
the LVD data acquisition system: Version 1. De Silva, A. 
(Brown Univ., Providence, RI (United States)); Widgoff, M.; Hari- 
das, P. Brown Univ., Providence, RI (United States). Oct 1989. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76ER03130. Order Number DE91016207. Source: 
OSTI; NTIS; GPO Dep. 

The MODEL Human interface (MHI) is a standalone. interactive 
software facility that provides the user interface of the MODEL data 
acquisition system. MODEL is the latest data acquisition software 
developed by CERN OC division to suit the needs of a distributed 
data acquisition system that is interconnected through a network 
(Ethernet, Decnet etc). It's development has been concurrent with 
the CERN LEP project. The MODEL data acquisition software is a 
modular collection of software modules designed as the functional 
units of a complete data acquisition system. The general design 
philosophy behind the MODEL software package is to provide a 
set of tools to build acquisition system specific to the needs of any 
particular large scale experiment. This note describes the design 
and development of a Human Interface for the LVD experiment. 
Work on functional units are currently in progress. 


29518 (ETDE/JP-mf—1513317, pp. 173-176) Research and 
development project of super lattice devices. New Energy De- 
velopment Organization, Tokyo (Japan). Oct 1990. 281p. (In 
Japanese). In 1989 NEDO annual summary of studies. (3).: Re- 
search and development of industrial technology. Order Number 
DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of super lattice devices” promoted by 
NEDO. Current cut-off frequency of 116GHz was achieved on a 
resonance hot electron transistor (RHET) at 77K, and the prototype 
latch circuit was fabricated successfully as a basic gate circuit suit- 
able for utilizing RHET. Transfer conductance of 475mS/mm 
(0.85,4m in gate length) and current cut-off frequency of 28.5GHz 
were obtained on the high electron mobility transistor (HEMT) with 
super lattice structure of N-AlinAs/(inAs)3(GaAs),. Transfer con- 
ductance of 50mS/mm was obtained on the permeable base 
transistor (PET) fabricated by double hetero-epitaxy of Si-metal 
silicide-Si. The same static characteristics as a bipolar transistor 
driven at room temperature were obtained on the asymmetric 
structure hot electron transistor (HET) fabricated by growing GaSb/ 
InAs by a MOCVD method. 2 figs. 


29519 (ETDE/JP-mf-1513317, pp. 177-180) Research and 
development project of three-dimensional circuit devices. New 
Energy Development Organization, Tokyo (Japan). Oct 1990. 281p. 
(In Japanese). In 1989 NEDO annual summary of studies. (3).: 
Research and development of industrial technology. Order Num- 
ber DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of three-dimensional circuit devices” pro- 
moted by NEDO. Formation of laminated SOi structure, through 
hole wiring and lamination of thin films were examined basically to 
arrange developmental subjects. Large dense laminated multi- 
functional integrated devices were studied precisely for moving 
body detection, image processing and character recognition in 
which photo-sensing and signal processing functions were 
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integrated. Verification devices were fabricated to evaluate the four- 
layer laminated structure for (1) the image profile extraction device 
composed of four-layer circuits for signal input, sensor output, A/D 
conversion and difference calculation between adjacent image ele- 
ments, (2) the moving body detection device composed of the 64 
x 64 array of three-dimensional unit cells, and (3) the character 
recognition device composed of four-layer circuits for photo- 
sensing/photoelectric conversion, digitalization/majority decision, 
daata masking and character comparison. 3 figs. 


29520 (ETDE/JP-mf-—1513317, pp. 181-184) Research and 
development project of biodevices. New Energy Development 
Organization, Tokyo (Japan). Oct 1990. 281p. (In Japanese). In 
1989 NEDO annual summary of studies. (3).: Research and devel- 
opment of industrial technology. Order Number DE91513317. 
Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of biodevices” promoted by NEDO. For 
the visual information processor mode! of two-dimensional figures, 
extraction of an object pattern from a noisy background and stable 
operation without any adverse effects of large dislocation were 
confirmed by expanding its hierarchical feedback system, and the 
pattern matching system in its memory layer was put into examina- 
tion. For the information processing system modeled on cerebellum 
functions, various functions of the movement learning system mod- 
eled on Golgi cell functions were verified, and basic operation of 
the movement learning program developed was also confirmed. In 
addition, operation of the LB film image sensor model composed of 
hetero-junction porphyrin LB films and flavin LB films were verified 
together with operation of the perceptron circuit based on the 
switching phenomenon of a phthalocynine vapor deposited film. 1 


fig. 


29521 (FNAL/C—91/90) Future prospects for networking in 
the United States. Lidinsky, W. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Mar 1991. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-910373-15: Conference on computing in high energy 
physics, Tsukuba (Japan), 11-15 Mar 1991). Order Number 
DE91017359. Source: OSTI; NTIS; GPO Dep. 

When considering networks on the basis of geographical scope 
(i.e., local to wide area networks), the focus is often on the lower 
three layers of the International Standards Organization Open Sys- 
tems Interconnection Reference Model (OSI/RM). By contrast, the 
upper three layers of the Model deal not so much with transport as 
with network services that are to a first approximation independent 
of geographical scope. Using this theme, the paper first discusses 
United States trends in local, metropolitan, and wide area net- 
works. Following this is a description of computer services needed 
and advances in services offered by networks; an area of increas- 
ing emphasis in the United States. Finally, consideration is given to 
the impact that such trends may have on high energy physics and 
US HEPnet. The time horizon considered here is limited to mid- 
decade or a little beyond because studies of technology 
forecasting beyond five to six years have been shown to be inac- 
curate. This paper concentrates on computer networks. Through 
the mid-1990's there appears to be no significant technical or cost 
advantage for integrating voice and data. 5 refs., 7 figs. 


29522 (INFO-0295) Documentation of CATHENA input files 
for the APOLLO computer. Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment; Atomic Energy Control Board, Ottawa, ON (Canada). Jun 
1988. 49p. Order Number DE91642768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

CATHENA computer program for a DEC VAX 8650 or APOLLO 
computer in FORTRAN-77. 

Input files created for the VAX version of the CATHENA two-fluid 
code have been modified and documented for simulation on the 
AECB’s APOLLO computer system. The input files describe the 
RD-14 thermalhydraulic loop, the RD-14 steam generator, the RD- 
12 steam generator blowdown test facility, the Stern Laboratories 
Cold Water Injection Facility (CWIT), and a CANDU 600 reactor. 
Sample CATHENA predictions are given and compared with exper- 
imental results where applicable. 24 refs. 





29523 (INIS-mf—12868(v.1,.2)) Proceedings of the 2. 
international conference on simulation methods in nuclear en- 
gineering. Brais. A. (ed.) (Ecole Polytechnique, Montreal, PQ 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada); 
American Nuclear Society, Chicago. IL (United States). Oct 1986 
950p. (CONF-861035-: 2. international meeting on simulation 
methods in nuclear engineering. Montreal (Canada), 14-16 Oct 
1986). Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The fifty papers presented at this conference cover the field of 
computerized simulation and mathematical modelling of processes 
in PWR and CANDU type reactors. Topics include thermalhy- 
draulics of system transients, complex geometries. multi-fluid 
systems, and general situations; reactor physics simulations; reac- 
tor simulators; fuel and fuel channel behaviour; and applications of 
supercomputers, parallel processing, and microcomputers. 


29524 (INIS-mf—12868(v.1,2), pp. 2-24) Some new directions 
in system transient simulation. Ransom, V.H. (Idaho National 
Engineering Lab., Idaho Falls, ID (USA)). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

The current research in system transient simulation at the Idaho 
National Engineering Laboratory (INEL) is summarized in this pa- 
per and three new directions that are emerging from this work are 
discussed. The new directions are: development of an Advanced 
Thermal Hydraulic Energy Network Analyzer (ATHENA) having 
new modelling capability, use of expert systems for enhancing sim- 
ulation methods, and the trend to individual workstations for 
simulations. 


29525 (INIS-mf—12868(v.1,2), pp. 120-130) Statistical ap- 
proach to sensitivity analysis of the computer simulation 
codes. Aceil, S.M. (American Technical Institute, Brunswick, TN 
(USA)). Canadian Nuclear Society, Toronto, ON (Canada); Ameri- 
can Nuclear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-—: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A procedure to estimate the sensitivity of a dependent variable 
of a computer simulation code with respect to a set of independent 
variables in the code is developed. The methodology is applied to 
the computer code COBRA-II which simulates the thermalhy- 
draulics of nuclear reactors at the subchannel level. The method 
uses stratified fractional factorial sampling for data preparation. The 
mathematical method of orthogonal central composite design is 
used to develop a response surface in the form of a complete poly- 
nomial. The sensitivity is determined by differentiating the model 
with respect to each parameter while all other parameters are kept 
at their nominal values. 


29526 (INIS-mf—12868(v.1,2), pp. 172-187) EXPRIME - an 
expert system to analyse primary heat transport system acci- 
dents. Tye, P. (Ecole Polytechnique, Montreal, PQ (Canada)); 
Amrouni, J.-C. Canadian Nuclear Society, Toronto, ON (Canada); 
American Nuclear Society, Chicago, IL (United States). Oct 1986. 
950p. (CONF-861035-: 2. international meeting on simulation 
methods in nuclear engineering, Montreal (Canada), 14-16 Oct 
1986). In Proceedings of the 2. international conference on simula- 
tion methods in nuclear engineering. Order Number DE91640746. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In recent years a new branch of computer science has emerged, 
known as artificial intelligence. It represents a radical departure 
from standard procedural programming techniques currently in use. 
As such it has certain very interesting and powerful properties that 
can be exploited to solve problems beyond the scope of standard 
programming methods. The aim of the work currently being done 
by the authors is to exploit the new techniques available in the 
area of artificial intelligence to create an expert system to help op- 
erators determine the specific nature of a given primary heat 
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transport system (PHTS) accident. The expert system will also be 
capable of recommending the appropriate actions that should be 
taken. The paper will have three parts. The first is an introduction 
to the field of expert systems. The second will be an examination 
of expert systems currently being developed in the nuclear industry 
and other potential applications. The third will be a description of 
the expert system currently being developed by the authors to treat 
PHTS accidents. 


29527 (INIS-mf—12868(v.1,2), pp. 318-339) Fluid flow simu- 
lations in complex geometries. Galpin, P.F. (Waterloo Univ., ON 
(Canada). Dept. of Mechanical Engineering); Raithby, G.D.; Huget, 
R.G. Canadian Nuclear Society, Toronto, ON (Canada); American 
Nuclear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-—: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the treatment of advection terms in the nu- 
merical solution of the equations for mass, momentum and scalar 
transport. The three major sources of error that result from upwind 
approximations of advection are described. A new approximation 
that is both robust and accurate is presented, and example calcu- 
lations are shown for several problems. 


29528 (INIS-mf—12868(v.1,2), pp. 406-416) Multilevel trans- 
port calculations. Sanchez, R. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d'Etudes 
Mecaniques et Thermiques); Mondot, J. Canadian Nuclear Society, 
Toronto, ON (Canada); American Nuclear Society, Chicago, IL 
(United States). Oct 1986. 950p. (CONF-861035—: 2. international 
meeting on simulation methods in nuclear engineering, Montreal 
(Canada), 14-16 Oct 1986). In Proceedings of the 2. international 
conference on simulation methods in nuclear engineering. Order 
Number DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

A new model for multigroup transport calculations based on a 
group-dependent spatial representation has been developed. The 
multilevel method takes advantage of the orthogonality of the en- 
ergy and space operators, inherent to the structure of the linear 
transport equation, to decompose the energy domain into subdo- 
mains or levels, i.e., fast, epithermal and thermal, where suitable 
spatial approximations are used. The aim of the method is to allow 
for the use of larger mesh spacings at high neutron energies and, 
therefore, to cut down the computational cost while preserving the 
overall accuracy. The method can be easily implemented in today’s 
standard transport codes by introducing small modifications in the 
computation of the multigroup external source. The multilevel 
model is of special interest for the calculation of media containing 
high thermal absorbers. A variant of this method, based on a 
nested, multilevel approximation, has been implemented in the 
APOLLO-I| assembly transport code. Comparisons between the 
multilevel model and the usual multigroup approximation have 
been made for a PWR poisoned cell and for a thermal neutron bar- 
rier used to feed a molten FBR fuel sample. The results show that 
significant savings in computational times are obtained with the 
multilevel approximation. 


29529 (INIS-mf-12868(v.1,2), pp. 618) The use of super- 
computers in university based research: The University of 
Calgary experience. George, R.E. (Calgary Univ., AB (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada); American Nu- 
clear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes the successful implementation of Canada’s 
first university based supercomputer and its use in science and en- 
gineering projects of the universities in Alberta. The availability of 
the computer has encouraged a wide range of projects across the 
province. It is emphasized that the technology is new to most users 
and to be successful a wide range of technical support is required. 
Future directions of the supercomputer facility are discussed. 
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29530 (INIS-mf—1 2868(v.1.2). pp. 619-637) Monte Carlo neu- 
tron transport on the CYBER-205 supercomputer. Tassou, T.A. 
(Ecole Polytechnique, Montreal. PQ (Canada)); Hussein, E.M.A.; 
Bhavsar, V.C.: Gujar, U.G. Canadian Nuclear Society. Toronto. ON 
(Canada): American Nuclear Society, Chicago. IL (United States). 
Oct 1986. 950p. (CONF-861035-: 2. international meeting on sim- 
ulation methods in nuclear engineering, Montreal (Canada). 14-16 
Oct 1986). in Proceedings of the 2. internationai conference on 
simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

The vectorization of a Monte Carlo neutron transport program on 
the CYBER-205 supercomputer is presented. The performance of 
the program under varying parameters is analyzed indicating that a 
speedup of the order of 16 over the scalar program can be 
achieved. The vector algorithm is shown to be able to accommo- 
date the learning process that is usually utilized in Monte Carlo 
programs. The cross-section table lookup, however, is proved to 
be a major obstacle in attaining high levels of speedup in multi- 
group Monte Carlo codes. 


29531 (INIS-mf—12868(v.1,2), pp. 638-653) Solution of the 
few group neutron diffusion equations on parallel architecture 
computers. Zee, S.-K. (North Carolina State Univ., Raleigh, NC 
(USA). Dept. of Nuclear Engineering); Turinsky, P.J. Canadian Nu- 
clear Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035-: 2. 
international meeting on simulation methods in nuclear engineer- 
ing. Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A numerical algorithm with parallelism, a parallel implementation 
of the red-black line SOR algorithm, has been used to solve the 
two-group, two-dimensional neutron diffusion equations on an FPS- 
164 attached scientific processor, IBM-3090/Model-200 with vector 
facilities mainframe computer, and CRAY X/MP-48 supercomputer. 
Examining vector pipeline performance, the FPS, IBM-3090 and 
CRAY (using one CPU) were determined to execute, respectively, 
5.5, 1.7 and 11.6 times faster in vector versus scalar mode. Run 
time reductions versus an IBM-3081/Model-K for the FPS, IBM- 
3090 and CRAY (using one CPU), respectively, are 1.0, 4.7 and 
27.5. Initial results using 2 CPUs on the CRAY X/MP-48 indicate a 
speedup of about 1.64 for just the Inner iteration code segment 
that was multi-tasked. The theoretical speedup of 2.0 is not 
obtained mainly because of vector pipelines’ performance degrada- 
tion due to the decrease in vector lengths associated with 
multi-tasking the Inner iterations. 


29532 (INIS-mf—12868(v.1,2), pp. 678-699) Evaluation of 
algorithms for the solution of the drift flux equations on ad- 
vanced computers. Sills, E.D. (North Carolina State Univ., 
Raleigh, NC (USA). Dept. of Nuclear Engineering); Doster, J.M. 
Canadian Nuclear Society, Toronto, ON (Canada); American Nu- 
clear Society, Chicago, IL (United States). Oct 1986. 950p. 
(CONF-861035-: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Current efforts are underway to develop and evaluate numerical 
algorithms for the paralle! solution of the large sparse matrix equa- 
tions associated with the finite difference representation of the 
macroscopic Navier-Stokes equations. Our work has concentrated 
on the one-dimensional drift flux form of the Navier-Stokes equa- 
tions. Direct and iterative algorithms that may be suitable for 
implementation on parallel computer architectures are evaluated in 
terms of accuracy and overall execution speed. This work has ap- 
plication to engineering and training simulators, on-line process 
control systems, and engineering work stations where increased 
computational speeds are required. Results from a drift flux code 
run on a large supercomputer indicate that faster than real time 
simulations are possible with several of the algorithms being con- 
sidered, however, the direct algorithms have provided the fastest 
and most accurate results. 
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29533 (INIS-mf—12868(v.1,2), pp. 701-715) TRAC, a thermal- 
hydraulics code: Past, present and future. Nelson, R.A. Jr. (Los 
Alamos National Lab.. NM (USA)); Jenks, R.P.: Liles, D.R.: Spore, 
J.W.; Dearing. J.F.: Steinke, R.G.; Cappiello. M.W.: Woodruff. S.B.; 
Sahota, M.S.: Mahaffy. J.H. Canadian Nuclear Society. Toronto, 
ON (Canada); American Nuclear Society. Chicago, IL (United 
States). Oct 1986. 950p. (CONF-861035-: 2. international meeting 
on simulation methods in nuclear engineering, Montrea! (Canada), 
14-16 Oct 1986). In Proceedings of the 2. international conference 
on simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only): INIS. 

This report summarizes the history, characteristics, and current 
status of the TRAC-PF1/MOD1 computer code. Some recent error 
corrections and user-convenience features are described, and sev- 
eral planned user enhancements are identified. Information is given 
about services available to the TRAC user community. A substan- 
tial improvement in computational speed is demonstrated in a 
section describing comparison of TRAC to an advanced version of 
the code. This new version of the code implements the SETS nu- 
merics into the 3-D vessel utilizing vectorization as much as 
possible to obtain a code which may run up to 300% faster. 


29534 (INIS-mf—12868(v.1,2), pp. 768-788) Multi-rate integra- 
tion methods and table lookup techniques used in high speed 
dynamic simulation of nuclear power plants. Yeh, H.C. (Califor- 
nia Univ., Los Angeles, CA (USA). Dept. of Mechanical, Aerospace 
and Nuclear Engineering); Kastenberg, W.E.; Karplus, W.J. Cana- 
dian Nuclear Society, Toronto, ON (Canada): American Nuclear 
Society, Chicago, IL (United States). Oct 1986. 950p. (CONF- 
861035—: 2. international meeting on simulation methods in 
nuclear engineering, Montreal (Canada), 14-16 Oct 1986). In Pro- 
ceedings of the 2. international conference on simulation methods 
in nuclear engineering. Order Number DE91640746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

High-speed dynamic simulation of a nuclear power system is 
achieved in an optimally combined way, namely, modular represen- 
tation of physical systems, multi-rate integration algorithms, and 
improved table look-up techniques. A preliminary study of pressur- 
ized water reactor (PWR) nuclear power plant dynamics has been 
completed, and will be presented in this paper. The computer sys- 
tem in use is the microprocessor-based workstation plus a PC 
array processor. Thus, a parallel-processing modular simulation 
system can be constructed. As can be expected, for more general 
benchmark problems in nuclear power plant transient behaviour, 
the multi-rate integration algorithm running on a parallel processing 
computer system will be advantageous in computational speed. 
Moreover, faster than real-time dynamic simulation of plant tran- 
sients will be achievable by using the PC array processor. 


29535 (INIS-mf—12868(v.1,2), pp. 789-809) The rate form of 
the equation of state for thermalhydraulic systems: Numerical 
considerations. Garland, W.J. (McMaster Univ., Hamilton, ON 
(Canada). Dept. of Engineering Physics); Sollychin, R. Canadian 
Nuclear Society, Toronto, ON (Canada); American Nuclear Society, 
Chicago, IL (United States). Oct 1986. 950p. (CONF-861035-: 2. 
international meeting on simulation methods in nuclear engineer- 
ing, Montreal (Canada), 14-16 Oct 1986). In Proceedings of the 2. 
international conference on simulation methods in nuclear engi- 
neering. Order Number DE91640746. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In conjunction with the usual rate forms of the conservation 
equations, the time derivative form of the equation of state is in- 
vestigated from a numerical point of view. First, the derivation of 
the rate form of the equation of state is presented. Systematic 
comparison between the new method and the traditional iterative 
method is made by applying the methods to a simple flow problem. 
The comparison is then extended to a practical engineering prob- 
lem required accurate prediction of pressure. The rate method is 
found to be more advantageous in many aspects. It is more intu- 
itive for system analysis, more appropriate for eigenvalues 
extraction, as well as easier to program and to implement. Numeri- 
cally, the rate method is found to be more efficient and accurate 
than the traditional iterative method. 


29536 (INIS-mf—12868(v.1,2), pp. 824-861) Multifield meth- 
ods for nuclear thermalhydraulics problems. Banerjee, S. 





(California Univ., Santa Barbara, CA (USA). Dept. of Chemical and 
Nuclear Engineering). Canadian Nuclear Society, Toronto, ON 
(Canada); American Nuclear Society, Chicago, IL (United States). 
Oct 1986. 950p. (CONF-861035-: 2. international meeting on sim- 
ulation methods in nuclear engineering. Montreal (Canada), 14-16 
Oct 1986). In Proceedings of the 2. international conference on 
simulation methods in nuclear engineering. Order Number 
DE91640746. Source: OSTI; NTIS (US Sales Only); INIS. 

The multifield model in which separate sets of conservation 
equations are written for each phase. or clearly identifiable portion 
of a phase, is derived by averaging the local instantaneous equa- 
tions. The closure relationships required to replace information lost 
in the averaging process are discussed. The mathematical struc- 
ture of the model is considered and it is shown that application to a 
variety of problems in which the phases are well separated leads 
to good predictions of experimental data. For problems in which 
the phases are more closely coupled, the model is more difficult to 
apply correctly. However, careful consideration of interfield momen- 
tum and heat transfer is shown to give excellent results for some 
complex problems like density wave propagation in bubbly flows. 
The model in its present form is shown to be less useful for highly 
intermittent regimes like slug and churn flows. Data on a reflux 
condensation situation near the flooding point are discussed to in- 
dicate directions in which further work is required. 


29537 (INIS-mf-12869, pp. 10.1-10.10) Microcomputers for 
problem diagnosis and decision support. Hopper, C.T. 
(Canatom Inc., Toronto, ON (Canada)). Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1986. 451p. (CONF-8606427-: 
Symposium on advanced nuclear services, Toronto (Canada), 11 
Jun 1986). In Proceedings of the symposium on advanced nuclear 
services. Order Number DE91640607. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A computerized operator 'AIDE’(Abnormal Incident Diagnosis 
and Evaluation Program) has been developed which can improve 
plant safety and reduce costly errors. Using a stand-alone micro- 
computer, the operator can on demand access any plant operating 
instruction (emergency procedure, maintenance procedure, start- 
up, test procedure, etc.) previously entered into computer files. 
Procedural sequences are displayed on a colour video screen at a 
workstation, and can be followed stepwise by keyboard interaction. 
Instructions are presented in a standard format, and can be en- 
hanced with both explanatory and training notation. Hard copy 
printout of the operators’ actions is provided, both as an ‘AIDE’ to 
post event analysis as well as to provide a record of the status of 
important pre-selected plant parameters. This system also offers 
advantages in both self study and simulator based training, and 
can simplify the administrative and logistic difficulties in controlling 
and using a large number of hard copy procedures. The paper 
describes the evolution of the program, the advantages which it of- 
fers, and the experience gained during its integration into operating 
generating stations. 


29538 (INPE-5042) Implantation of Magint-Maggraf code in 
the Microvax-3600 system. Leite Neto, J.P.; Shiabata, C.S.; 
Montes, A. Instituto de Pesquisas Espaciais (INPE), Sao Jose dos 
Campos, SP (Brazil). Jan 1990. 63p. (In Portuguese). Order Num- 
ber DE91642772. Source: OSTI; NTIS (US Sales Only); INIS. 

An auxiliary code, named MAGGRAF, was developed and imple- 
mented on the MicroVAX-3600 system of the Plasma Laboratory at 
the Institute for Space Research, in order to perform the graphical 
output of the numerical results provided by the magnetic field cal- 
culation code MAGINT. In this report we present a brief description 
of the graphical code, of the parameters which specify the different 
output options, and of the structure of the data file containing these 
parameters. Some examples are shown to illustrate the versatility 
of the code, as well as the quality of the graphs. (author). 


29539 (JAERi-M—91-079) A derivation of the explicit struc- 
ture of inner matrices for Hoo-optimization. Suzuki, Katsuo 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Shimazaki, Junya; Shinohara, Yoshikuni. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1991. 
44p. (in Japanese). Order Number DE91522317. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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One of the most important computational procedure in the solu- 
tion of the Hoo-minimization problems is the derivation of inner 
matrices. This report describes in detail Shaked’s method to enable 
to obtain an explicit expression of the inner matrix and also sum- 
marizes in the form of computational procedure resulting from this 
method. In addition. a simple numerical example solved by this 
method is shown. (J.P.N.). 


29540 (KAPL-4728) Portable parallel programming. Fiedler, 
S.L. Knolls Atomic Power Lab., Schenectady, NY (United States). 
Apr 1991. 69p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC12-76SN00052. Order Number 
DE91015648. Source: OSTI; NTIS: GPO Dep. 

The Portable. Parallel Programming Library (P°Lib) provides a 
set of Fortran-callable routines that standardize the development of 
parallel programs. P?Lib includes routines for message passing be- 
tween independent sequential processes, and a standard means 
for instantiating the concurrent processes of the parallel applica- 
tion. The need for a standard in the area of parallel programming 
is widely recognized, as is the lack of a standard being offered by 
the parallel computer vendors. While parallel computers are de- 
signed for high performance, for portability these is a need to put 
limited software between the user's application program and the 
hardware. To assist application programmers so that they do not 
need to spend excessive time in converting thousands of lines of 
vendor specific code to new machines, the Portable Parallel Pro- 
gramming Library has been developed. The Portable Parallel 
Programming Library has been implemented on three different 
MIMD computers, the Meiko Computing Surface, the Intel iPSC/ 
860 and the Cray YMP, and it is expected to be readily extensible 
to any MIMD computer with either shared or distributed memory. 


29541 (K/DSRD-413) Users’ guide to the Oak Ridge 
Spreadsheet Battle Model. Hartley, D.S. Ill. Oak Ridge K-25 Site, 
TN (United States). May 1991. 62p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC05- 
840721400. Order Number DE91014525. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Oak Ridge Spreadsheet Battle Model (ORSBM) is a combat 
effects predictor model. Given a description of a battle, it predicts 
the duration, surprise, advance rate, total advance, casualties, 
combat systems losses, and victor for the battle. Further, the 
model produces confidence ranges for each result. The form of the 
equation used to calculate casualties has been validated; however, 
the application of the input data to these equations and the other 
calculations reflect statistical fits to historical data. The historical 
data are extensive, but not exhaustive. Therefore, using the model 
to forecast the results of future battles, while providing a superior 
forecast to other alternatives, will result in inaccuracies. This 
document describes version 3 of the ORSBM. The model is imple- 
mented as a Lotus 1-2-3 spreadsheet. Separate sections describe 
the operating instructions, the input requirements, and the output 
interpretation. An additional section is included that contains the 
mathematical logic of the model to enable its transference to other 
spreadsheets or modeling environments. As a stand-alone model, 
the ORSBM provides a fast, portable estimator of battle outcomes. 
In addition, the model can provide the basis for a dynamic simula- 
tion of warfare. The spreadsheet model assumes that forces X and 
Y, supplied by the user, are to fight and yields the estimated re- 
sults. However, one of the major factors of warfare is the selection 
and positioning of forces for battle and the timing of the actual en- 
gagement. A simulation containing the ORSBM logic could address 
the majority of its processing to the strategic and logistic issues of 
war, producing a rapid dynamic simulation. This paper is the sixth 
in a series of reports on the breakthrough research in historical val- 
idation of attrition in combat. 6 refs., 10 figs., 1 tab. 


29542 (LA-UR-91-558) An expert system application for 
network intrusion detection. Jackson, K.A.; Dubois, D.H.; 
Stallings, C.A. Los Alamos National Lab., NM (United States). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911059—1: 14. na- 
tional computer security conference, Washington, DC (United 
States), 1-4 Oct 1991). Order Number DE91008590. Source: 
OSTI; NTIS; GPO Dep. 
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The paper describes the design of a prototype intrusion detec- 
tion system for the Los Alamos National Laboratory's Integrated 
Computing Network (ICN). The Network Anomaly Detection and In- 
trusion Reporter (NADIR) differs in one respect from most intrusion 
detection systems. It tries to address the intrusion detection prob- 
lem on a network, as opposed to a single operating system 
NADIR design intent was to copy and improve the audit record re- 
view activities normally done by security auditors. We wished to 
replace the manual review of audit logs with a near realtime expert 
system. NADIR compares network activity, as summarized in user 
profiles, against expert rules that define network security policy, im- 
proper or suspicious network activities, and normal network and 
user activity. When it detects deviant (anomalous) behavior, NADIR 
alerts operators in near realtime, and provides tools to aid in the 
investigation of the anomalous event. 15 refs.. 2 figs. 


29543 (LA-UR-91-1722) Local area gigabit networking. 
Tolmie, D.E. Los Alamos National Lab., NM (United States). [1991] 
7p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9110125-2: 11. Institute of 
Electrical and Electronic Engineers (IEEE) symposium on mass 
storage systems, Monterey, CA (United States), 7-10 Oct 1991). 
Order Number DE91014780. Source: OSTI; NTIS; GPO Dep 

Computer networks must become faster as the equipment that is 
being interconnected increases in power and performance. 
Ethemet, with a 10 Mbit/s speed, seemed awesome a few years 
ago, but is beginning to show its age as more machines are tied 
together, and workstations attain the power of yesterdays main- 
frames. Networks using gigabit speeds are just starting to become 
available and offer a whole new set of problems and potential. This 
paper addresses what the higher speeds are being used for, the 
“standards” efforts specifying the higher speed channels, the 
network architectures being proposed, and some of the open prob- 
lems requiring extensive further work. 13 refs., 2 figs. 


29544 (LA-UR-91-2090) Knowledge-based Computer Secu- 
rity Advisor. Hunteman, W.J.; Squire, M.B. Los Alamos National 
Lab., NM (United States). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-911059-2: 14. national computer security conference, 
Washington, DC (United States), 1-4 Oct 1991). Order Number 
DE91014594. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The rapid expansion of computer security information and tech- 
nology has included little support to help the security officer identity 
the safeguards needed to comply with a policy and to secure a 
computing system. Los Alamos is developing a knowledge-based 
computer security system to provide expert knowledge to the secu- 
rity officer. This system includes a model for expressing the 
complex requirements in computer security policy statements. The 
model is part of an expert system that allows a security officer to 
describe a computer system and then determine compliance with 
the policy. The model contains a generic representation that con- 
tains network relationships among the policy concepts to support 
inferencing based on information represented in the generic policy 
description. 5 refs., 7 figs. 


29545 (LA-UR-91-2403) A network security case study: 
The Los Alamos National Laboratory Integrated Computer Net- 
work. Dreicer, J.S.; Stoltz, L. Los Alamos National Lab., NM 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
91077449: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91016011. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A study to validate the Graphical Network Representation (GR- 
PHREP) model is being conducted on the Los Alamos National 
Laboratory Integrated Computer Network (ICN). The GRPHREP 
model is a software system application based on graph theory and 
object-oriented programming methodologies. It codifies the Depart- 
ment of Energy (DOE) Order 5637.1, which is concerned with 
classified computer security policy, restrictions, and requirements. 
The Los Alamos ICN is required to control access to and support 
large-scale scientific and administrative computing. Thus, we felt 
that this large, complex, and dynamic network would provide a 
good test for the graphical and functional capabilities of the model. 


566 ERA Vol. 16, No. 10 


Furthermore,the ICN is composed of multiple partitions that reflect 
the sensitivity and classification of the computation (data) and des- 
ignate the required clearance level for the user. The determination 
of the sufficiency of these classification and clearance restrictions 
in conjunction with the ICN partitions supplied an excellent opportu- 
nity to exercise the implementation (codification) of Order 5637. 1. 
During the study, we corrected the shortcomings of the model that 
were demonstrated; most were minor implementation issues. How- 
ever. we discovered one major deficiency, the lack of specific 
network security servers: we incorporated this feature into the 
model. 13 refs., 3 figs 


29546 (LA-UR-91-2440) Developing dataflow algorithms. 
Hiromoto, R.E. (Los Alamos National Lab., NM (United States)); 
Bohm, A.P.W. Los Alamos National Lab., NM (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910771-3: 13. 
IMACS world congress on computation and applied mathematics, 
Dublin (ireland), 22-26 Jul 1991). Order Number DE91016300. 
Source: OSTI; NTIS; GPO Dep. 

Our goal is to study the performance of a collection of numerical 
algorithms written in Id which is available to users of Motorola's 
dataflow machine Monsoon. We will study the dataflow perfor- 
mance of these implementations first under the parallel profiling 
simulator Id World, and second in comparison with actual dataflow 
execution on the Motorola Monsoon. This approach will allow us to 
follow the computational and structural details of the parallel algo- 
rithms as implemented on dataflow systems. When running our 
programs on the Id World simulator we will examine the behaviour 
of algorithms at dataflow graph level, where each instruction takes 
one timestep and data becomes available at the next. This implies 
that important machine level phenomena such as the effect that 
global communication time may have on the computation are not 
addressed. These phenomena will be addressed when we run our 
programs on the Monsoon hardware. Potential ramifications for 
compilation techniques, functional programming style, and program 
efficiency are significant to this study. In a later stage of our re- 
search we will compare the efficiency of Id programs to programs 
written in other languages. This comparison will be of a rather 
qualitative nature as there are too many degrees of freedom in a 
language implementation for a quantitative comparison to be of in- 
terest. We begin our study by examining one routine that exhibit 
different computational! characteristics. This routine and its corre- 
sponding characteristics is Fast Fourier Transforms; computational 
parallelism and data dependences between the butterfly shuffles. 


29547 (LA-UR-91-2441) Empirical results of a hybrid 
Monte Carlo method for the solution of Poisson’s equation. Hi- 
romoto, R.E.; Brickner, R.G. Los Alamos National Lab., NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910824—1: 
2. international conference on applications of supercomputers in 
engineering, Boston, MA (United States), 13-15 Aug 1991). Order 
Number DE91016240. Source: OST!; NTIS; GPO Dep. 

The application of Monte Carlo techniques have considerable im- 
portance in solving computational problems that exhibit complex 
physical interactions and irregular spatial geometries. Yet equally 
important is the large computational parailelism that is inherent in 
these methods. With the current interest and emphasis on mas- 
sively parallel computer systems, Monte Carlo methods would 
seem to be likely candidate for parallel implementation. However, 
parallelism in itself is only one metric for parallel computational 
performance. Measures such as load-balancing, data locality, com- 
munication latency, and numerical accuracy are equally important 
metrics for the evaluation of a parallel numerical algorithm. In this 
paper, a highly parallel Monte Carlo technique is modified and used 
in estimating the solution to Poisson's equation. This simple modifi- 
cation incorporating a more efficient use of boundary data and 
appears to yield a better estimate to the exact solution. As a by 
product, the new approach is a more efficient sequential algorithm 
but at the expense of sacrificing parallelism. 9 refs., 4 figs., 3 tabs. 


29548 (LBL-30840) Measurements and models of wide 
area TCP conversations. Paxson, V. Lawrence Berkeley Lab., CA 
(United States). May 1991. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 





DC (United States). DOE Contract ACO3-76SF00098. Order Num- 
ber DE91016424. Source: OSTI: NTIS: GPO Dep. 

This paper describes measurements of all the wide area network 
TCP conversations between the Lawrence Berkeley Laboratory 
(LBL) and the rest of the world for the months of November. 1990, 
and March. 1991. Some 500,000 conversations were recorded. en- 
compassing 11 different major protocols. We look at aggregate 
characteristics of these conversations. both overall and by TCP 
protocol (e.g., smtp. ftp), computing the distributions of amount of 
data transferred, network bandwidth used, conversion lifetimes and 
conversation interarrival times. Temporal traffic variation is also in- 
vestigated, showing the variation of number of active conversations 
and network bandwidth utilization over periods of 24 hours, 7 days 
and 30 days. Long term variation is also investigated by separately 
analyzing November and March data (which reveals a 10-20% in- 
crease in almost all aggregate traffic characteristics in just four 
months). We classify each conversation geographically and dis- 
cover that the connectivity of the conversations were remarkably 
rich, including traffic to 48 of the 50 states in the US and 23 
foreign countries. Finally, we develop a number of models for de- 
scribing conversations of the various protocols. From these models 
we can more readily assess how each protocol is used and how 
the use changes as network utilization grows. 


29549 (LNCC—021/90) Aranha: a 2D mesh generator for tri- 
angular finite elements. Fancello, E.A. (Universidade Federal, Rio 
de Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia); Salgado, A.C.; Feijoo, R.A. Laboratorio 
Nacional de Computacao Cientifica (LNCC), Rio de Janeiro, RJ 
(Brazil). 1990. 19p. (In Portuguese). Order Number DE91642775. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method for generating unstructured meshes for linear and 
quadratic triangular finite elements is described in this paper. Some 
topics on the C language data structure used in the development 
of the program Aranha are also presented. The applicability for 
adaptive remeshing is shown and finally several examples are in- 
cluded to illustrate the performance of the method in irregular 
connected planar domains. (author). 


29550 (ORNL/M-1530) Software considerations for reliabil- 
ity centered maintenance analyses. Flanagan, D.M. Oak Ridge 
National Lab., TN (United States). Jul 1991. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE91016441. Source: OSTI; NTIS; 
GPO Dep. 

Software needs and some tools for reliability, maintainability, and 
availability are considered for a Reliability Centered Maintenance 
pilot study for the Y-12 Facility operated by the Department of En- 
ergy in Oak Ridge, Tennessee. This initial study recommends 
software tools and issues to be considered further. 


29551 (ORNL/TM—11813) Visualizing performance of paral- 
lel programs. Heath, M.T. (illinois Univ., Urbana, IL (USA). Center 
for Supercomputing Research and Development); Etheridge, J.A. 
Oak Ridge National Lab., TN (United States). May 1991. 61p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91014966. Source: 
OSTI; NTIS; GPO Dep. 

In this paper we describe a graphical display system for visualiz- 
ing the behavior and performance of parallel programs on 
message-passing multiprocessor architectures. The visual anima- 
tion ts based on execution trace information monitored during an 
actual run of a parallel program on a message-passing parallel 
computer. The resulting trace data are replayed pictorially to pro- 
vide a dynamic depiction of the behavior of the parallel program, as 
well as graphical summaries of it overalls performance. Several dis- 
tinct visual perspectives are provided from which to view the same 
performance data, in an attempt to gain insights that might be 
missed by an single view. We describe this visualization tool, out- 
line the motivation and philosophy behind its design, and illustrate 
its usefulness in analyzing parallel programs. 60 rets., 22 figs. 


29552 (ORNL/TM—11826) A users’ guide to PVM (Parallel 
Virtual Machine). Beguelin, A. (Oak Ridge National Lab., TN 
(United States)); Dongarra, J.; Geist, A.; Manchek, R.; Sunderam, 
V. Oak Ridge National Lab., TN (United States). Jul 1991. 21p. 
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Sponsored by USDOE. Washington. DC (United States). DOE 
Contract ACO05-840R21400. Order Number DE91016934. Source: 
OSTI: NTIS: GPO Dep 

This report is the PVM version 2.3 users’ guide. It contains an 
overview of PVM and how it is installed and used. Example pro- 
grams in C and Fortran are included. PVM stands for Parallel 
Virtual Machine. It is a software package that allows the utilization 
of a heterogeneous network of parallel and serial computers as a 
single computational resource. PVM consists of two parts: a dae- 
mon process that any user can install on a machine, and a user 
library that contains routines for initiating process on other ma- 
chines. for communicating between processes, and synchronizing 
process. 1 refs., 3 figs., 3 tabs. 


29553 (ORNL/TM-11836) Supernodal synmbolic Cholesky 
factorization on a locakmemory multiprocessor. Ng. E. Oak 
Ridge National Lab., TN (United States). Jun 1991. 16p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91014967. Source: OSTI:; 
NTIS; GPO Dep. 

In this paper, we consider the symbolic factorization step in com- 
puting the Cholesky factorization of a sparse symmetric positive 
definite matrix on distributed-memory multiprocessor systems. By 
exploiting the supernodal structure in the Cholesky factor, the per- 
formance of a previous parallel symbolic factorization algorithm is 
improved. Empirical tests demonstrate that there can be drastic re- 
duction in the execution time required by the new algorithm on an 
Intel iPSC/2 hypercube. 23 refs., 8 figs. 


29554 (ORNL/TM—-11847) The program specifications for 
the user interface using SAS@ software for the worldwide 
household goods information system for transportation mod- 
ernization (WHIST-MOD). James, T.L. (Tennessee Univ., 
Knoxville, TN (United States)); Chiang, Tai-Lun: Loftis, J.P. Oak 
Ridge National Lab., TN (United States). Jul 1991. 143p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE91016822. 
Source: OSTI; NTIS; GPO Dep. 

For Military Traffic Management Command, Falls Church, VA 
(United States). 

The Directorate of Personal Property of the Military Traffic Man- 
agement Command (MTMC) asked Oak Ridge National Laboratory 
(ORNL) to design and prototype a decision support system, the 
Worldwide Household Goods Information System for Transportation 
Modernization (WHIST-MOD). This decision support system will 
automate current tasks and provide analysis tools for evaluating 
the Personal Property Program, predicting impacts to the program, 
and planning modifications to the program to meet the evolving 
needs of military service members and the transportation industry. 
The system designed by ORNL consists of three application mod- 
ules: system dictionary applications, data acquisition applications, 
and user applications. The development of the user applications 
module is divided into two phases. Round 1 is the data selection 
front-end interface, and Round 2 is the output or back-end inter- 
face. This report contains the design specification for the back-end 
output interface of the user applications module, which was proto- 
type using SAS, a data management and statistical analysis 
toolset. This report discusses our goals for the back-end interface 
and describes how we met these goals. The prototype design ful- 
fills the users’ need for a flexible interface that can be used to 
produce a variety of tabular and graphical output. 72 figs. 


29555 Multichannel signal enhancement. Lewis, P.S. To 
Dept. of Energy. 31 Oct 1988. USA Patent patent application 7- 
264,722. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91016848. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A mixed adaptive filter is formulated for the signal processing 
problem where desired a priori signal information is not available. 
The formulation generates a least squares problem which enables 
the filter output to be calculated directly from an input data matrix. 
In one embodiment, a folded processor array enables bidirectional 
data flow to solve the recursive problem by back substitution with- 
out global communications. In another embodiment, a balanced 
processor array solves the recursive problem by forward elimination 
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through the array. In a particular application to magnetoencephalog- 
raphy. the mixed adaptive filter enables an evoked response to an 
auditory stimulus to be identified from only a single trial. 7 figs. 


29556 (PNL-7721) Artificial intelligence technology as- 
sessment for the US Army Depot System Command. Pennock, 
K.A. Pacific Northwest Lab., Richland. WA (United States). Jul 
1991. 82p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91015541. Source: OSTI: NTIS: GPO Dep 

This assessment of artificial intelligence (Al) has been prepared 
for the US Army's Depot System Command (DESCOM) by Pacific 
Northwest Laboratory. The report describes several of the more 
promising Al technologies, focusing primarily on knowledge-based 
systems because they have been more successful in commercial 
applications than any other Al technique. The report also identifies 
potential Depot applications in the areas of procedural support, 
scheduling and planning, automated inspection, training, diagnos- 
tics, and robotic systems. One of the principal objectives of the 
report is to help decisionmakers within DESCOM to evaluate Al as 
a possible tool for solving individual depot problems. The report 
identifies a number of factors that should be considered in such 
evaluations. 22 refs. 


29557 (PNL-SA-19305) A methodology for developing 
physical system fault diagnostic aids. Stratton, R.C.; Jarrell, 
D.B. Pacific Northwest Lab., Richland, WA (United States). Jul 
1991. 6p. Sponsored by USDOE, Washington, DC (United States); 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-9107141-1: AAAI-91 
model-based reasoning workshop, Anaheim, CA (United States), 
14-18 Jul 1991). Order Number DE91015533. Source: OSTI; 
NTIS; GPO Dep. 

Presented here is our methodology for developing automated 
aids for diagnosing faults in complex physical systems, e.g. reactor 
cooling system. We undertook this research at the Pacific North- 
west Laboratory (PNL) for the US Department of Energy and the 
US Nuclear Regulatory Commission. We have designed these aids 
as multilevel-multiagent diagnostic aids based on principles that 
should be generally applicable to any complex system. In this 
methodology, “multilevel” refers to information models described at 
successive levels of abstraction that are tied together in such a 
way that reasoning is directed to the appropriate level as deter- 
mined by the problem solving requirements. The concept of 
“multiagent” refers to the method of information processing within 
the multilevel mode! network; each mode! network is an indepen- 
dent information processor, i.e., an intelligent agent. 8 refs. 


29558 (SAND-91-0210C) Benchmarking a Network Storage 
Service. Kelly, S.M.; Haynes, R.A.; Ernest, M.J. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9110125-1: 11. Institute of Electrical and 
Electronic Engineers (IEEE) symposium on mass storage systems, 
Monterey, CA (United States), 7-10 Oct 1991). Order Number 
DE91013510. Source: OSTI; NTIS; GPO Dep. 

Benchmarking a network file server introduces some unique con- 
siderations over traditional benchmarking scenarios. Since the user 
is executing on a client system interconnected to the file server, 
the client and network must be provided for during benchmarking. 
During a recent procurement action, Sandia National Laboratories 
was challenged to develop a benchmark suite that would accu- 
rately test the network requirements. This paper describes the 
benchmark design and summarizes the experience gained from the 
benchmark executions. 8 refs., 2 figs. 


29559 (SAND-91-0872) Human factors engineering design 
guidelines tor the software user interface. Allen, H.W.; Camp- 
bell, D.L. Sandia National Labs., Albuquerque, NM (United States). 
Jul 1991. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE91016061. Source: OSTI; NTIS; GPO Dep. 

This report provides system designers with basic human factors 
information and guidelines for designing and developing the soft- 
ware user interface. A brief discussion of the user interface design 
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philosophy is presented. followed by an overview of the user inter- 
face options available (such as color and highlighting), candidate 
approaches. and discussion of general display concepts and user 
interface features. We have presented information to facilitate 
discussions of user interface options. to aid in making final user in- 
terface design decisions. and to further the refinement of the user 
interface. We provide a candidate questionnaire for evaluating your 
software user interface. 41 refs., 3 tabs. 


29560 (SAND-91-1324C) A fast, one pass algorithm to 
label objects and compute their features. Thai, Tan. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 9p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9107115-11: Society of 
Photo-Optical Instrumentation Engineers (SPIE) meeting, San 
Diego. CA (United States), 21-26 Jul 1991). Order Number 
DE91015441. Source: OSTI; NTIS: GPO Dep. 

In many image processing applications, labeling objects and 
computing their features for recognition are crucial steps for further 
analysis. In general these two steps are done separately. This pa- 
per proposes a new approach to label all objects and compute 
their features (such as moments, best fit ellipse. major and minor 
axis) in one pass. The basic idea of the algorithm is to detect inter- 
val overlaps among the line segments as the image is scanned 
from left to right, top to bottom. Ambiguity about an object's con- 
nectivity can also be resolved with the proposed algorithm. It is a 
fast algorithm and can be implemented on either serial or parallel 
processors. 6 refs., 5 figs. 


29561 (SLAC—379) Proceedings of the REXX Symposium 
for developers and users. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). May 1991. 248p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9105170—: Symposium for developers and 
users, Pacific Grove, CA (United States), 8-9 May 1991). Order 
Number DE91015488. Source: OSTI; NTIS; GPO Dep. 

This report contains papers and viewgraphs on the following top- 
ics: the design of REXX; REXX Oracle Interface; issues in the 
specification of REXX; REXXLIB; platform-specific standards for 
REXX; REXXoids; pipelines: how CMS got its plumbing fixed; ex- 
pert system design in REXX; review of ANSI and other language 
discussions; IBM REXX compiler; practical application of REXX in 
the UNIX environment; REXX language parsing capabilities; and 
using REXX to teach programming. 


29562 (SP-13) Proceedings of the 8th NAL symposium on 
aircraft computational aerodynamics.: Prospects of compute- 
tional fluid dynamics and super computers in aerospace 
science and technology. National Aerospace Lab., Chofu, Tokyo 
(Japan). Sep 1990. 116p. (in Japanese). Order Number 
DE91522957. Source: OSTI; NTIS (US Sales Only). 

Presented papers of the 8th NAL symposium on aircraft compu- 
tational aerodynamics (Prospects of computational fluid dynamics 
and super computers in aerospace science and technology) are in- 
cluded which was opened in National Aerospace Laboratory (NAL), 
Tokyo in June 1990. Nine following papers are included: Computer 
requirements for further CFD development, Present and future of 
CFD on the aero-engine development in IH!l, CFD research and 
systems in Kawasaki Heavy Industries and its future prospects, 
CFD analysis related aerospace in Fuji Heavy Industries, Ltd., Sta- 
tus and outlook of CFD technology at Mitsubishi Heavy Industries 
Nagoya, CFD development present and prospects at NAL, Paral- 
lelization techniques for a supercomputer with hierarchical memory 
architecture, CFD simulation on a massively parallel processor, 
and Software system on parallel processor for computational fluid 
dynamics. 


29563 (UCRL-JC—107230) A scientific visualization synthe- 
sizer. Crawfis, R.A.; Allison, M.J. Lawrence Livermore National 
Lab., CA (United States). 14 May 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9110123—-1: Visual ‘91, San Diego, CA (United 
States), 22-25 Oct 1991). Order Number DE91012877. Source: 
OSTI; NTIS; GPO Dep. 

We describe methods for displaying scientific data using textures 
and raster operations. A large class of the images produced using 





geometric techniques can be generate using raster operations and, 
the flexibility and simplicity of raster operations allow a greater 
choice of visualization techniques with only a small set of basic op- 
erations. Texture mapping techniques will be shown that allow the 
representation of several variables simultaneously. without a high 
degree of clutter. The combination of traditional geometric tech- 
niques, image composition techniques and image rendering 
techniques can be integrated into a single framework for the 
display of scientific data. This paper will present a system for gen- 
erating and operating on textures and images for the purposes of 
scientific visualization. The advantages of using such as system 
will be demonstrated through the use of examples. 7 refs., 5 figs. 


29564 (UCRL-JC—107453) The parallel BFGS method for 
unconstrained minimization. Still, C.H. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1991. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9104158-5: 6. distributed memory computing 
conference, Portland, OR (United States), 28 Apr - 2 may 1991). 
Order Number DE91015784. Source: OSTI; NTIS; GPO Dep. 

In this paper, we present a parallel formulation of the BFGS 
method for unconstrained minimization obtained by decomposing 
the iteration and update equations with an orthonormal basis. To 
aid in evaluating the performance of this method, numerical results 
are presented from experiments run on an nCUBE/1 hypercube 
and a Symult S2010. Finally, we present the theoretical perfor- 
mance analysis of the algorithm on these machines solving the test 
problems to substantiate the numerical testing. 


29565 (WHC-EP-0009-Vol.2) Westinghouse Hanford Com- 
pany reference guide: Computer terminology: Volume 2. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1991. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE91016390. Source: OSTI; NTIS; GPO Dep. 

This paper is a dictionary of computer terms used by Westing- 
house Hanford company and adopted by the International 
Organization for Standardization. (LSP) 
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Refer also to citation(s) 26124, 27248, 27375, 27469, 27470, 
27471, 27472, 27473, 27474, 27475, 27476, 27477, 27478, 27479, 
27480, 27481, 27482, 27483, 27484, 27485, 28654, 29045, 29308, 
29501 


29566 (ANL/CP-72756) EMSA/MAS standard format for 
spectral data exchange. Zaluzec, N.J. (Argonne National Lab., IL 
(USA)); Kirkland, E.J.; Isaacson, M.S.; Hunt, J.A.; Fiori, C.E.; 
Egerton, R.F. Argonne National Lab.. IL (United States). Mar 1991. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910870—18: 49. Electron Mi- 
croscopy Society of America (EMSA) annual meeting, San Jose, 
CA (United States), 4-9 Aug 1991). Order Number DE91015713. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. INFORMATION SYSTEMS/specifications; 
COMMUNICATIONS; SPECIFICATIONS; DATA TRANSMISSION 
SYSTEMS: CONFIGURATION; ELECTRON MICROSCOPY 


29567 (ETDE/JP-mf-1513317, pp. 45-64) Research and de- 
velopment project of interconnecting distributed database 
system. New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (In Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of the interconnecting distributed database 
system” promoted by NEDO. As for high-reliability techniques. the 
security of databases, user protection and reliable communication 
protocols were examined. As for interconnecting network system 
techniques, interconnecting protocols of a wide area network were 
designed partially, and extension of the basic interoperating mode 
of an advanced fast network was examined together with extension 
of several controlled modes for integrating different systems. As for 
the advanced database system for thermal power plants, sample 
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multi-media documents were inputted, and retrieval and media con- 
version methods were examined fundamentally. In addition, the 
basic design of a distributed database control system was pro- 
moted, and revision and extension of document interchange format 
codes were also examined to integrate different systems. 


29568 (INFO—0289) Standards for collection of identifying 
information for health record keeping. Carpenter, M. (Statistics 
Canada, Ottawa, ON (Canada)); Fair, M.E.; Lalonde, P.; Scott, T. 
Atomic Energy Control Board, Ottawa, ON (Canada). Sep 1988. 
116p. Order Number DE91642759. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new recommended guideline for the standard data collection of 
individual identifying information has been developed and tested by 
Statistics Canada. The purpose of developing a standard method 
is to improve health record keeping in Canada: in particular for 
long term medical follow-up studies of individuals exposed to po- 
tentially hazardous agents for detection of possible health risks or 
delayed harm, e.g. individuals exposed to radiation through occu- 
pations, the environment, emergencies, or therapeutic practice. A 
data collection standard is also useful for epidemiological follow-up 
studies for other occupation groups such as chemical workers and 
miners, or for lifestyle, genetic and other studies. Statistics 
Canada, Health Division, Occupational and Environmental Health 
Research Unit (OEHRU), from their experience with long term 
health studies using the Canadian Mortality Data Base, has pre- 
pared a ’Data Collection Package’ to include the developed and 
tested data collection guideline. It is anticipated this will help pro- 
duce more thorough and comparable on-going record keeping 
while saving costs and time for many organizations e.g. Atomic En- 
ergy Control Board licensees who report radiation doses to the 
National Dose Registry, as well as for other companies and organi- 
zations across the country where long term medical follow-up 
studies are anticipated now or in the future. It may also allow for 
broader industrial, national and international comparisons. The 
guideline consists of a two page Individual Identity Summary (IIS): 
the first page for completion by the individuavemployee to give 
unique identitying information; the second page for the study orga- 
nizer/employer to include essential additional information (work 
history etc.). A third optional page can be used by organizations 
wishing to collect data on children. (Abstract Truncated) 


29569 (INIS-BR-2621) Nuclear power plants documenta- 
tion system. Schwartz, E.L. NUCLEN, Rio de Janeiro, RJ (Brazil). 
[1991] 10p. (In Portuguese). Order Number DE91640742. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since the amount of documents (type and quantity) necessary 
for the entire design of a NPP is very large, this implies that an 
overall and detailed identification, filling and retrieval system shall 
be implemented. This is even more applicable to the FINAL QUAL- 
ITY DOCUMENTATION of the plant, as stipulated by IAEA Safety 
Codes and related guides. For such a purpose it was developed a 
DOCUMENTATION MANUAL, which describes in detail the before 
mentioned documentation system. Here we present the expected 
goals and results which we have to reach for Angra 2 and 3 
Project. (author). 


29570 (INIS-mf—12900) Nuclear Data Newsletter. Issue No. 
15. International Atomic Energy Agency, Vienna (Austria). Nuclear 
Data Section. Mar 1991 8p. Order Number DE91641461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from IAEA Nuclear Data Section. 

This issue of the Nuclear Data Newsletter (March 1991) gives in- 
formation on the following topics: Data indexes and bibliographies, 
new data libraries received, selected new publications on nuclear 
data, related to the activity of the Nuclear Data Section of the 
IAEA. 


29571 (INIS-SU-257, pp. 39) Dissemination of INIS intorma- 
tion and IAEA publications in the USSR. Romanov, V.S. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR}—. Tsentral’nyj Nauchno-lssiedovatel’skij 
Inst. Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po 
Atomnoj Nauke i Tekhnike (USSR)); Rodin, S.S.; Mikhajlov, IAN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-—: Actinides 
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’89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. USSR/information dissemination; 
RETRIEVAL; INIS; USSR 


29572 (PNL-SA-18157) A comparison of frequency, 
criticality, and perishability estimates in User Interface Re- 
quirements to empirical observations of standard message 
communications in a brigade tactical operations center. 
Hesser, W.A. Pacific Northwest Lab., Richland, WA (United 
States). May 1990. 23p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-9006206-2: Military Operations Research Society (MORS) 
symposium, Annapolis, MD (United States), 12-14 Jun 1990). Or- 
der Number DE91014858. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of this analysis is to relate estimates of information 
element importance and perishability and observed occurrence of 
communications to estimates of criticality, perishability, and fre- 
quency in the User Interface Requirements (UIR) for the US 
Army's battlefield automated systems. The results presented in this 
paper are part of research conducted by the Army Tactical Com- 
mand and Control System Experimentation Site during Command 
Post Exercise Caber Calm, 11-15 September 1989 at Fort Lewis, 
Washington. This analysis has related estimates of information 
frequency, criticality, and perishability in the User Interface Re- 
quirements for the US Army's battlefield automated systems to 
similar observed frequencies and ratings obtained from a brigade 
staff. It is concluded that the UIR estimates of criticality and per- 
ishability were not the same as those of brigade staff members and 
frequency estimates were not the same as observed communica- 
tions during a command post exercise. These results, altogether, 
indicate the UIR estimates may not be as helpful to system devel- 
opers an intended. 


29573 (SAND-91-1581C) Records management at the DOE 
national laboratories: Sandia National Laboratories. Pruett, N.J. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9108113-1: 1991 Nuclear 
Information and Records Management Association (NIRMA) sym- 
posium, Charlotte, NC (United States), 25-28 Aug 1991). Order 
Number DE91015563. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is a large multi-program DOE labo- 
ratory. The Recorded Information Management Division (RIM) has 
an expanding mission to meet Sandia’s needs for cost-effective 
management in information from creation to final disposition in ac- 
cordance with applicable regulations and requirements. An analysis 
based on the need to meet requirements and to improve business 
practice was successful in convincing management to allocate in- 
creased resources to the RIM Compliance Project. 


29574 (WHC-SA-1159) Power lunch: Teaming to train. Sar- 
toris, B.E. (Westinghouse Hanford Co., Richland, WA (United 
States)); Snow, E.A.; Whitehead, J.K. Westinghouse Hanford Co., 
Richland, WA (United States). May 1991. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-9110170-1: 4. annual Region 7 Society for 
Technical Communications (STC) conference, Calgary (Canada), 
10-12 Oct 1991). Order Number DE91016391. Source: OSTI; 
NTIS; GPO Dep. 

In 1990, the Hanford Site, a US Department of Energy project, 
changed missions from defense production to environmental 
restoration. An engineering group at Westinghouse Hanford Com- 
pany, prime contractor at the Hanford Site, hired a trainer to help 
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publish documents and develop group-specific courses. Boeing 
Computer Services Richland, subcontractor providing publications 
services, hired editor trainers. Kaiser Engineers Hanford, another 
subcontractor, provides site-wide Quality training. Four trainers, 
friends, met weekly for lunch: These meetings evolved into training 
exchanges. This presentation illustrates ways that inter- or intra- 
company teaming can work to improve technical communication. 
Additional benefits are significant cost and time savings to all com- 
panies involved. 
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29575 (INIS-mf—12866, pp. 51-58) Nuclear power safety ini- 
tiatives. Pate, Z.T. (institute of Nuclear Power Operations, Atlanta, 
GA (USA)). Canadian Nuclear Association, Toronto, ON (Canada). 
1985. 223p. (CONF-8506403-: 6. annual conference of the Cana- 
dian Nuclear Society and 25. annual conference, Ottawa (Canada), 
2-5 Jun 1985). In Proceedings of the Canadian Nuclear Association 
25th annual conference: Strategic opportunities for growth. Order 
Number DE91639626. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this presentation is to provide an overview of the 
U.S. nuclear industry's safety initiatives through INPO, to review 
U.S. utility progress in several important areas, and to provide in- 
formation about industry performance indicators. These indicators 
are designed to assist utilities in tracking their progress and, con- 
currently, to give an indication of the progress the industry is 
making in improving safety and reliability. 


29576 (INIS-mf—12871, pp. 53-57) Nuclear regulation. Jen- 
nekens, J. (Atomic Energy Control Board, Ottawa, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 246p. 
(CONF-8705187—: 37. Canadian chemical engineering conference 
(Canadian engineering centennial convention), Montreal (Canada), 
18-22 May 1987). In Proceedings of the nuclear power and fusion 
programs of the Canadian Nuclear Society. Order Number 
DE91639374. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian nuclear regulatory approach is based on a rela- 
tively small number of fundamental principles, a somewhat larger 
number of governing criteria and a vast amount of practical know/- 
edge and experience all of which have evolved over the past four 
decades. The approach was developed to its present state by 
many persons in a multi-disciplinary approach to achieving the 
widest contribution of the peaceful uses of atomic energy to na- 
tional and international prosperity. The engineering profession was 
one of many involved in this evolutionary development and thus it 
is not surprising that the Canadian nuclear regulatory approach 
includes in its totality the duty-to-the-public objectives of the profes- 
sion. Theoretical, experimental and applied scientists, design, 
development, manufacturing, construction and operations 
engineers, professors of engineering, engineers employed by mu- 
nicipal, provincial and federal government departments and 
agencies and consulting engineers have all been involved together 
with members of a broad range of other professions, technical vo- 
cations and skilled trades in building the mosaic which is the 
Canadian nuclear regulatory approach. 


29577 (SS+90-13) Radiation Protection Legislation in the 
Nordic Countries. Person, Lars. National Inst. of Radiation Protec- 
tion, Stockholm (Sweden). 24 Aug 1990. 25p. Order Number 
DE91641451. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent alterations in the radiation protection laws of the Nordic 
countries are presented. The report amends the previous SS-report 
87-37 with the title Radiation Protection and Atomic Energy Legis- 
lation in the Nordic Countries. (au). 
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Simulation of nitrogen profile evolution in silicon on postirradiation 
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DOE/EPA Site Demonstration, 16:27298 (R:US) 
DOE/EPA site demonstration: DOE Health and Safety Plan, 
16:27244 (R;US) 


Muenchen Univ. (Germany). Lehrstuhl tuer Landschaftstechnik 

Investigations for the quantification of injury to forest trees on the 

basis of spectral reflectance properties. Final report, 16:28834 
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Nagoya Univ. (Japan). Plasma Science Center 
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Nationaal Inst. voor Kernfysica en Hoge-Energietysica 

(NIKHEF), Amsterdam (Netherlands). Sectie H 

New perspectives on the electro-weak interactions, 16:28991 
(R:NL) 

Production of neutrinos at HERA, 16:28940 (R;NL) 

Quantum Maxwell theory on arbitrary surfaces, 16:29040 (R:NL) 

Quantum Yang-Mills theory on arbitrary surfaces, 16:29041 (R;NL) 

Relativistic time dilation in an external field, 16:29268 (R;:NL) 


Nationaal Inst. voor Kernfysica en Hoge-Energietysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K 
A LVDT conditioner for the beam profile monitors of the AmPS, 
16:28312 (R;NL;In Dutch) 
Beam optics of the AmPS extraction line, 16:28309 (R;NL) 
Grid pulser, 16:28293 (R;NL;In Dutch) 
New layout of the Amsterdam Pulse Stretcher: 
16:28310 (R:NL) 
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16:28311 (R;NL) 
Required accuracy of tune measurement and parametrization of 
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National Academy of Engineering, Washington, DC (United 
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The Government-University-industry Research Roundtable: An- 
nual report, 1990, 16:27250 (R;US) 


National Academy of Sciences, Washington, DC (United States) 
The Government-University-Industry Research Roundtable: An- 
nual report, 1990, 16:27250 (R;US) 


National Aerospace Lab., Chotu, Tokyo (Japan) 

Analysis of laminar separation bubbles using a simple eddy- 
viscosity turbulence model, 16:28095 (R:JP;In Japanese) 

Effective cleaning of oil-protected bearing steel examined by XPS 
analysis. Part 1.: Cleaning by solvents and alkaline cleaners, 
16:27616 (R:JP:in Japanese) 

Experiment on a rectangular cross section scramjet combustor, 
16:27453 (R:JP;in Japanese) 

Experimental study of a three-dimensional swept-back wing with 
suction laminar-flow-control, 16:27373 (R;JP;in Japanese) 

Fiber optic three-dimensional laser-two-focus velocimeter for the 
low-speed windtunnel. Part 1.: Two-dimensional measurement 
evaluations, 16:28094 (R;JP;in Japanese) 

Proceedings of the 5th and 6th symposiums on boundary-layer 
transition and its control, 16:27371 (R:JP;in Japanese) 

Proceedings of the 8th NAL symposium on aircraft computational 
aerodynamics.: Prospects of computational fluid dynamics and 
super computers in aerospace science and technology, 
16:29562 (R;JP:in Japanese) 

Slant hot-wire inclination measurement using dual laser beams, 
16:28423 (R;JP;In Japanese) 

Sliding friction test of self-lubricating polymeric composite for 
rolling bearing retainer, 16:28106 (R;JP;in Japanese) 

Wind tunnel test of propeller working in a low reynolds number 
range, 16:27372 (R;JP;in Japanese) 

National Board for Spent Nuclear Fuel, Stockholm (Sweden) 

Decisions in the face of uncertainty. A report from a seminar on 


decisions in the face of uncertainty in connection with nuclear 
waste, 16:27274 (R;SE;in Swedish) 


A summary, 
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National Environmental Protection Agency, Soina (Sweden) 

Biological investigations of the thermal discharge area of the Os- 
karshamn nuclear power plant during the eighties, 16:28588 
(R;SE;In Swedish) 

Bottom fauna in the area of Simpevarp 1983-1989, 16:28830 
(R;SE;iIn Swedish) 

Control of the recipient at Forsmark nuclear power plant 1989, 
16:26881 (R;SE;in Swedish) 
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National Inst. for Fusion Science, Nagoya (Japan) 

Application of intermediate frequency range fast wave to JIPP T- 
IU plasma, 16:29431 (R:JP) 

Bootstrap currents in stellarators and tokamaks, 16:29342 (R;JP) 

Charge transfer process in collisions of highly charged ions in 
tokamak plasma, 16:29356 (RA;JP) 

Code ATOM for calculation of atomic characteristics, 16:28898 
(RA;JP) 

Collision processes involving doubly excited states of He and H~, 
16:28899 (RA;JP) 

Correlation effects for two-electron systems, 16:29145 (RA;JP) 

Decay process of a magnetic island by forced reconnection, 
16:29436 (R;JP) 

Design and fabrication of forced-flow coils as an R and D program 
for Large Helical Device, 16:29437 (R;JP) 

Differential cross sections for electron-impact excitation of atomic 
ions, 16:28901 (RA;JP) 

Effect of electric field inhomogeneities on drift wave instabilities 
and anomalous transport, 16:29346 (R:JP) 

Effect of energetic particle distribution on bounce resonance exci- 
tation of the ideal ballooning mode. 16:29347 (R:JP) 

Electron spectra from doubly excited charged ions, 16:28897 
(RA;JP) 

High temperature divertor plasma operation, 16:29348 (R:JP) 

Improved modes and the evaluation of confinement improvement, 
16:29344 (R;JP) 

Measurement of electric field from plasma rotation using CVI lines, 
1: Edge electric field profiles of H-mode plasmas in JFT-2M 
tokamak, 16:29353 (RA;JP) 

Measurement of electric field from plasma rotation using CVI lines, 
2: Electric field profile of NBI heated plasma in CHS, 16:29354 
(RA;JP) 

Model of divertor biasing and control of scrape-off layer and diver- 
tor plasmas, 16:29435 (R;JP) 
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lation, 16:29438 (R:JP) 

Numerical calculation of atoms in plasmas, 16:29350 (RA;JP) 

Observation of parallel viscosity in the CHS Heliotron/Torsatron, 
16:29345 (R;JP) 

Peaked-density profile mode and improved confinement in helical 
systems, 16:29343 (R;JP) 

Plasma diagnostics of solar flares with SOLAR-A/ Bragg Crystal 
Spectrometer (BCS), 16:28873 (RA;JP) 

Plasma diagnostics using line intensity ratios, 16:29357 (RA;JP) 

Polarization plasma spectroscopy, 16:29351 (RA;JP) 

Relativistic configuration interaction method, 16:29039 (RA;JP) 
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Simulation study of toroidal phase-locking mechanism in reversed- 
field pinch plasma, 16:29349 (R;JP) 

Spectral analysis of the heliotron field with the toroidal harmonic 
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(R;JP) 
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Suppression of magnetic surface breaking by simple extra coils in 
a finite beta equilibrium of helical system, 16:29434 (R;JP) 

The significance of medium- or small-size devices in fusion re- 
search, 16:29432 (R;JP) 
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X-ray spectra from high-temperature plasmas, 16:29355 (RA;JP) 
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Radiation Protection Legislation in the Nordic Countries, 16:29577 
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ological effects, 16:28818 (R;JP;In Japanese) 


National Inst. of Standards and Technology, Boulder, CO 
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Density limitation on focusing of ground state cold H® beams, 
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Polarization measurement of an atomic hydrogen beam spin- 
exchanged with optically oriented sodium atoms, 16:28279 
(RA;JP) 
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(RA;JP) 
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deep-seated geothermal resources, 16:26448 (IA;JP;ln Japan- 
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Development of a high efficiency membrane complex methane 
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system technology, 16:26257 (IA;JP;in Japanese) 


New Energy Development Organization, Tokyo (Japan) 


Development of a high efficiency membrane complex methane 
production unit.. Development of high efficiency bioreactors. 
16:26258 (IA:JP:In Japanese) 
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plex methane gas producer. 16:26265 (IA:JP:In Japanese) 

Development of a large wind power generation system.: Develop- 
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(observation of wind conditions), 16:26469 (IA:JP:In Japanese) 

Development of a large wind power generation system.: Develop- 
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on test operation of a pilot plant (1,000kW class sodium-sulfur 
cell facility), 16:27222 (IA:JP:in Japanese) 

Development of a new cell electricity storage system.: Research 
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cell facility), 16:27223 (IA;JP:in Japanese) 

Development of a new cell electricity storage system.: Research 
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Development of a new cell electricity storage system.: Research 
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cell), 16:27225 (IA:JP;In Japanese) 
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coal based hydrogen production), 16:26248 (IA;JP;in Japanese) 

Development of coal based hydrogen production technology.: Re- 
search on support for design and operation of pilot plant (study 
by smali scale apparatus), 16:26249 (IA;JP;in Japanese) 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant (de- 
velopment and evaluation of materials for slagging gasifiers), 
16:26250 (IA:JP:In Japanese) 

Development of coal liquefaction technology.: Technologies for 
separating phenols from liquefied oil and purifying them, 
16:25638 (IA;JP:In Japanese) 

Development of coal-based hydrogen production technology: 
Progress of the construction of the pilot plant, 16:26251 
(IA; JP;In Japanese) 

Development of commercial photovoltaic power generation sys- 
tem technology.: Sutdy on new commercial solar cells (study on 
production technology of thin solar cells (production technology 
of cells with new junction and structure (NIP structure cells))), 
16:26360 (IA;JP;In Japanese) 

Development of commercial photovoltaic power generation system 
technology.: Study on commercial amorphous solar cells (study 
on production technology of commercial amorphous solar cells 
(large cell production technology)), 16:26368 (IA;JP;In Japanese) 

Development of entrained bed coal gasification power piant.: Ad- 
vance in development of 200 Ud entrained bed gasification 
power plant, 16:25639 (IA;JP;In Japanese) 

Development of fuel alcohol production technology.: Screening 
and breeding of excellent bacteria strains, 16:26255 (IA;JP;In 
Japanese) 
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Development of fue! alcohol production technology.: Research 
and development of total system technology. 16:26256 (IA:JP:In 
Japanese} 

Development of fuel cell power generation.: Technology develop- 
ment of phosphoric acid fuel cells (studies on fuel cell power 
generation system for remote islands). 16:27312 (IA:JP:In 
Japanese) 

Development of fuel cell power generation.: Technology develop- 
ment of phosphoric acid fuel cells (studies on commercial use fuel 
cell power generation system). 16:27313 (IA:JP:In Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell system (development of stacks and periph- 
eral equipment (development of stacks)). 16:27314 (IA:JP:In 
Japanese) 

Development of fuel cell power generation.: Studies on molten car- 
bonate fuel cell (development of stacks and peripheral equipment 
(studies on stack operation)). 16:27315 (IA:JP:In Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral equip- 
ment (development of peripheral equipment and the system)), 
16:27316 (IA:JP;in Japanese) 

Development of fuel cell power generation technology.: Results of 
operational research on 200 kW on-site generation system us- 
ing PCFC. Steps toward development of 100 kW stacked MCFC 
and its peripheral systems, 16:27321 (IA:JP:In Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA:JP:In Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA:JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;In Japanese) 

Development of photovoltaic power generation system technol- 
ogy.: Development of new type solar cells of ordinary use 
(development of technologies for casting and slicing polycrys- 
talline ingots of silicon), 16:26379 (IA;JP;In Japanese) 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonology), 
16:26380 (IA:JP;In Japanese) 

Development of photovoltaic power generation system technol- 
ogy.: Development of utility power system (research and 
development of centralized array type photovoltaic power gen- 
eration system), 16:26381 (IA;JP;In Japanese) 

Development of power generating plant utilizing hot water.: Devel- 
opment of a binary cycle power generation plant (development 
of a 10 megawatt class demonstration plant (development of 10 
megawatt class plant)), 16:26453 (IA;JP;In Japanese) 

Development of power generating plant utilizing hot water.: Devel- 
opment of binary cycle power generation plant (development of 
a 10 megawatt class demonstration plant (development of a 
downhole pump)), 16:26454 (IA;JP;In Japanese) 

Development of power generating plant utilizing hot water.: Devel- 
opment of a binary cycle power generation plant (study on 
production and re-injection of hot water (study of physico- 
chemical mechanism of hot water injection)), 16:26457 (IA;JP;In 
Japanese) 

Development of power generating plant utilizing hot water.: Devel- 
opment of a binary cycle power generation plant (study on 
production and re-injection of hot water (development of tech- 
nology of effective utilization of geothermal resource)), 16:26458 
(IA;JP;In Japanese) 

Development of power generating plant utilizing hot water.: Devel- 
opment of a binary cycle power generation plant (research and 
development of technology of countermeasure for lost circula- 
tion in geothermal wells), 16:26459 (IA;JP;in Japanese) 

Development of power generating plant utilizing hot water.: Re- 
search and development of hot dry rock geothermal power 
generation system (development of elemental technologies), 
16:26460 (IA;JP;in Japanese) 

Development of power plants utilizing geothermal water.: Research 
and development of a technology for providing against lost cir- 
culation at geothermal wells, 16:26455 (IA;JP;iIn Japanese) 
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Development of power plants utilizing geothermal water.: Devel- 
opment of hot dry rock power generation system technology. 
16:26463 (IA:JP:In Japanese) 

Development of power plants utilizing geothermal water.: Re- 
search on behavior of a geothermal reservoir affected by 
reinjected thermal water. 16:26464 (IA:JP:In Japanese) 

Development of super heat pumps-energy accumulating system: 
Development of a high-efficiency heat pump for heating use. 
16:27218 (IA:JP:In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study on 
metal materials). 16:27533 (IA:JP:In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study on 
oxidized materials). 16:27670 (IA:JP:in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study on 
a slow response superconductive generator), 16:28128 
(IA;JP:In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconductive generator (study 
on a super response superconductive generator), 16:28129 
(IA;JP:In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a total system, etc., 16:28130 
(IA:JP:In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a conventional refrigeration system with high reliability), 
16:28131 (IA;JP:in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a refrigeration system), 16:28132 (IA;JP;In Japanese) 

Development of superconductor technology.: Research and de- 
velopment of technologies for applying superconductors to 
power devices, 16:28135 (iA:;JP:in Japanese) 

Development of technology for commercialization of the industrial 
solar system.: Development of the advanced heat process sys- 
tem (research and development of high-performance insulating 
material), 16:26432 (lA;JP;In Japanese) 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Development and construc- 
tion of a 200t/d pilot plant for entrained flow coal gasification 
combined cycle power generation technology, 16:25633 
(IA;JP:in Japanese) 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Support research for the de- 
velopment of 200t/d entrained flow coal gasification combined 
cycle power generation pilot plant, 16:25634 (IA: JP;In Japanese) 

Development of technology for fuel alcohol: Searching and 
breeding of superior bacteria, 16:26263 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high quality 
manufacturing technology (high integration technology)), 
16:26366 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technology 
of thin substrate solar cells manufacturing technology of high 
purity substrates), 16:26357 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technology 
of thin substrate solar manufacturing technology of high purity 
substrates (manufacturing technology of high purity raw sili- 
con)), 16:26358 (IA;JP;ln Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technology 
of thin substrate solar cells (manufacturing technology of high 
speed substrates)), 16:26359 (IA;JP;in Japanese) 








Development of technology for the paractical use of the photo- 
voltaic power generation system. Studies on the practical use 
of new type solar cells (studies on the manufacturing technology 
of thin substrate solar cells. manufacturing technology of new- 
connection structure cell (large area cell)). 16:26361 (IA:JP:In 
Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technology 
of thin substrate solar cells, manufacturing technology of new 
connection structure cell (hetero structure cell)). 16:26362 
(IA;JP:In Japanese) 

Development of technology for the practical use of the photovoltaic 
power generation system.: Studies on the practical use of new 
type solar cells (studies on the manufacturing technology of layer 
built solar cells (manufacturing technology of amorphous/poly- 
crystalline layer cells)). 16:26363 (IA;JP:In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of the new type solar cells (research of the analysis of utiliza- 
tion), 16:26365 (IA:JP;ln Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies of the practical use of the 
manufacturing technology of amorphous solar cells, high quality 
manufacturing technology (manufacturing technology of the new 
material gas fiim)), 16:26367 (IA:JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells high qual- 
ity manufacturing technology 2-layer laminating element), 
16:26369 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manutacturing technology of amorphous cells, high quality man- 
ufacturing technology (complex transparent conductive film)), 
16:26371 (IA;JP:In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qeality 
manufacturing technology (thin band gap material-high quality 
alloy manufacturing technology of the film)), 16:26372 (IA;JP;In 
Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high quality 
manufacturing technology (thin band gap material-controls to 
the reaction process)), 16:26373 (IA:JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (research on the utilization analysis), 
16:26374 (IA;JP:In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the assessment 
system for solar cells, 16:26375 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Development of boundary 
technology (development of the frame of solar cells (studies on 
the solar cell array incorporated with the building material-used 
for personal housing)), 16:26376 (IA;JP;in Japanese) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell power 
generation system (support study), 16:27317 (IA;JP;In Japanese) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell system 
(research on the total system), 16:27318 (IA;JP;In Japanese) 

Development of technology of fuel cell power generation.: Re- 
search and development of solid electroiyte fuel cells, 16:27319 
(IA;JP;In Japanese) 
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Development of technology of the practical use of the photovoltaic 
power generation system.: Studies on the practical use of new 
type solar cells (studies on the manufacturing technology of 
layer built solar cells «manufacturing technology of amor- 
phous/compound layer cells)). 16:26364 (IA:JP:in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pe- 
ripheral technology (development of the frame of the solar cell). 
16:26377 (IA:JP:in Japanese) 

Development of the technology for commercialization of the photo- 
voltaic power generation system.: Development of production 
technology for compound semi-conductors for solar cells. 
16:26378 (IA:JP:in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pe- 
ripheral technology (development of the electric energy storage 
equipment used for the photovoltaic power generation (high effi- 
cient charging lead battery)). 16:26398 (IA:JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pe- 
ripheral technology (development of the electric energy storage 
equipment used for the photovoltaic power generation (deep 
discharging type lead battery)), 16:26399 (IA:JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pe- 
ripheral technology (development of the electric energy storage 
equipment used for the photovoltaic power generation (redox 
battery)), 16:26400 (IA:JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pe- 
ripheral technology (development of the electric energy storage 
equipment used for the photovoltaic power generation (long- 
lived type hydrogen battery)), 16:26401 (IA:JP:in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pe- 
ripheral technology (development of the electric energy storage 
equipment used for the photovoltaic power generation (high-rate 
type hydrogen battery)), 16:26402 (IA;JP:in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation meth- 
ods of the peripheral equipment), 16:26403 (IA:JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (demonstration studies on the intercon- 
nected power control system), 16:26404 (IA;JP;in Japanese) 

Development of the technology for the cmmercialization of the 
photovoltaic power generation system.: Development of the pe- 
ripheral technology (development of electric power conversion 
equipment used for photovoltaic power generation (high 
frequency insulation type 3kw class equipment used for the sys- 
tems interconnection)), 16:26405 (IA:JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation meth- 
ods of the peripheral equipment), 16:26406 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pho- 
tovoltaic power generation utilization system (development of 
the stand-alone and dispersed system (electric power supplying 
system for the isolated island)), 16:26407 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP:in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
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of the stand-alone and dispersed system (research on the tech- 
nical task of the raising system using the photovoltaic power 
generation as the electric power). 16:26410 (IA:JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of the 
stand alone and dispersed system (wind power generation hy- 
brid system - the application to the mountain hut)). 16:26411 
(IA:JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (wind power genera- 
tion hybrid system - the application to the irrigation load)), 
16:26412 (IA:JP:in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the pho- 
tovoltaic power generation utilization system (development of the 
stand-alone and dispersed system (electric power supplying sys- 
tem for the large agriculture plant)). 16:26413 (IA:JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (disaster protection 
system)), 16:26414 (IA;JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research on 
the applied system (research on the integrated analysis of the 
applied systems)), 16:26415 (IA:JP:in Japanese) 

Development of the technology for commercialization of the photo- 
voltaic power generation system.: Research and development of 
the photovoltaic power generation utilization system (Research 
onthe utilization system (research on meteorological data for con- 
struction of the utilization system)), 16:26416 (IA:JP:In Japanese) 

Development of the technology for commercialization of the photo- 
voltaic power generation system.: Research and development 
of the photovoltaic power generation utilization system 
(research on utilization systems (research on analysis of com- 
mercialization)), 16:26417 (IA;JP;In Japanese) 

Development of the technology for commercialization of the photo- 
voltaic power generation system.: Research and development of 
the centralized photovoltaic power generation utilization system 
(research and development of the centrally organized photo- 
voltaic power generation system), 16:26418 (IA;JP;ln Japanese) 

Development of the technology for commercialization of the photo- 
voltaic power generation system.: Research and development 
of the photo-thermo hybrid photovoltaic power generation sys- 
tem, 16:26423 (IA;JP:in Japanese) 

Development of the technology for commercialization of the photo- 
voltaic power generation system.: Development and research of 
the photo-thermo hybrid photovoltaic power generating system 
(research of utilization technologies), 16:26424 (IA;JP;ln Japan- 
ese) 

Development of the technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (development of high-efficiency cost medium tempera- 
ture heat-collectors), 16:26425 (lA;JP:in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (desalination system 
using the brine water)), 16:26431 (IA;JP;In Japanese) 

Development of the technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (development of the technology for high-efficiency solar 
heat retrigeration), 16:26433 (IA;JP:In Japanese) 

Development of the technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research of low-cost elemental devices, etc. (examina- 
tion of elemental devices, etc.)), 16:26434 (IA;JP;ln Japanese) 

Development of the technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
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system (research of low-cost elemental devices. etc. (investiga- 
tion on application development)). 16:26435 (IA:JP:In Japanese) 

Fundamental! investigation of development of coal resources. 
16:25691 (IA:JP:In Japanese) 

Geological surveys for overseas coal exploration. 16:25692 
(IA:JP:In Japanese) 

Geological surveys of overseas coal resources.: Geological sur- 
vey of the Tankou mining area of the Jining coal field in 
Shandong Province. China. 16:25693 (IA:JP:in Japanese) 

Geothermal development and promotion survey.: Study on geother- 
mal development and promotion. 16:26444 (IA:JP:In Japanese) 

Geothermal! development and promotion survey.: Conceptual 
design of simplified medium and small scale geothermal devel- 
opment. 16:26461 (IA:JP:In Japanese) 

Geothermal development and promotion survey.: Development of 
geothermal reservoir evaluation technology. 16:26462 (IA:JP;In 
Japanese) 

Nationwide geothermal-resources exploration project, 16:26450 
(IA:JP:In Japanese) 

Nationwide survey of geothermal exploration. 16:26443 (IA:JP;In 
Japanese) 

NEDO R and D reports.: 10th meeting for 1989 fiscal year, 
16:27234 (|:JP:In Japanese) 

Research and development of advanced batteries.: Development 
of 1000 kW zinc-bromine battery system, 16:27230 (IA:JP;In 
Japanese) 

Research and development of an application technology of func- 
tional protein aggregate, 16:28648 (IA;JP:In Japanese) 

Research and development of coal liquefaction technology 
(development of bituminous coal liquefaction technology).: En- 
gineering, construction and operation of 150t/d coal liquefaction 
pilot plant, 16:25616 (IA:JP:In Japanese) 

Research and development of coal liquefaction technology (devel- 
opment of bituminous coal liquefaction technology).: Supporting 
research for pilot plant (research by test plant. research on 1t/d 
process supporting unit (PSU)), 16:25617 (IA;JP:in Japanese) 

Research and development of coal liquefaction technology (devel- 
opment of bituminous coal liquefaction technology).: Supporting 
research for pilot plant (research by test plant, studies on opti- 
mum coal preparation for liquefaction plant), 16:25618 (IA;JP;In 
Japanese) 

Research and development of coal liquefaction technology (devel- 
opment of bituminous coal liquefaction technology).: Supporting 
research for pilot plant (research by test plant, fundamental 
studies for the NEDOL process improvement), 16:25619 
(IA;JP:In Japanese) 

Research and development of coal liquefaction technology (devel- 
opment of bituminous coal liquefaction technology).: Supporting 
research for pilot plant (research by small scale apparatus, ex- 
perimental study on coal liquefaction by bench scale unit), 
16:25620 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology (devel- 
opment of bituminous coal liquefaction technology).: Supporting 
research for pilot plant (research by small scale apparatus, 
study on catalytic hydrogenation of solvent), 16:25621 (IA;JP;In 
Japanese) 

Research and development of coal liquefaction technology (devel- 
opment of brown coal liquefaction technology).: Study operation 
by pilot plant (development of a 50t/d pilot plant), 16:25622 
(IA;JP;in Japanese) 

Research and development of coal liquefaction technology (devel- 
opment of brown coal liquefaction technology).: Research on 
support for pilot plant (research on optimum operating condi- 
tions, reaction equipment, and its characteristics; research on 
prevention of operating troubles; and analysis and evaluation of 
distillates, and research on relation between properties of distil- 
lates and operating conditions during secondary hydrogenation 
section), 16:25623 (1IA;JP;in Japanese) 

Research and development of coal liquefaction technology (gen- 
eral research for fundamental technology).: Development of 
machinery and materials for plant (development of materials, 
evaluation of advanced materials by exposure in coal liquefac- 
tion pilot plant), 16:25624 (IA;JP;in Japanese) 





Research and development of coal liquefaction technology (gen- 
eral research for fundamental technology).: Development of 
machinery and materials for plant (development of machinery, 
development of slurry letdown valves), 16:25625 (IA;JP:In 
Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of prepa- 
ration technology for coal gasification (coal selection for 
conversion), 16:25626 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology (gen- 
eral research for fundamental technology).: Coal type selection 
studies (coal selection studies for Chinese coal liquefaction), 
16:25627 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology (gen- 
eral research for fundamental technology).: Utilization and 
upgrading technology of coal derived products (development of 
technology of upgrading of coal derived distillates and blending 
with coal. study on catalysts for upgrading of coal derived distil- 
lates), 16:25628 (IA;JP:In Japanese) 

Research and development of coal liquefaction technology (gen- 
eral research for fundamental technology).: Utilization and 
upgrading technology of coal derived products (development of 
technology for separation and utilization of heteroatomic com- 
pounds from coal derived liquids), 16:25629 (IA;JP:In Japanese) 

Research and development of coal liquefaction technology (gen- 
eral research for fundamental technology).: Utilization and 
upgrading technology of coal derived products (development of 
technology of upgrading of coal derived distillates and blending 
with petroleum), 16:25630 (IA;JP:in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of prepa- 
ration technology for coal gasification (development of coal 
conversion technology data processing system), 16:25631 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology (gen- 
eral research for fundamental technology).: Technologies for 
preservation of the environment (study on toxicological and envi- 
ronmental effects of liquefied coal), 16:25632 (IA:JP:in Japanese) 

Research and development of technology for entrained flow coal 
gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (research and de- 
velopment of optimal coal cleaning system for gasification), 
16:25551 (IA;JP:in Japanese) 

Research and development of technology for entrained flow coal 
gasification combined cycle power generation.: Study of prepa- 
ration technology for coal gasification (study on treatment 
method of coal and vacuum bottoms used! as gasifier feed- 
stock). 16:25635 (IA:JP:in Japanese) 

Research and development of the gene recombination DNA uti- 
lization technology, 16:28647 (IA:JP;in Japanese) 

Research and development project of hydroretorming of heavy oil 
and oil sand oil, 16:25738 (IA;JP:in Japanese) 

Research and development project of propulsion system for su- 
personic transports (SST), 16:27411 (IA:JP:in Japanese) 

Research and development project of fine ceramics, 16:27671 
(IA;JP:in Japanese) 

Research and development project of advanced polymer materials 
for membrance separation, 16:27729 (IA;JP:In Japanese) 

Research and development project of conductive polymer materi- 
als, 16:27730 (IA;JP;in Japanese) 

Research and development project of advanced crystalline poly- 
mer materials, 16:27731 (IA;JP;in Japanese) 

Research and development project of advanced super environ- 
ment resistant materials, 16:27732 (lIA;JP:in Japanese) 

Research and development project of photo reactive materials.: 
Advanced functional photochromic materials (function-separated 
photochromic materials), 16:27733 (IA:JP:In Japanese) 

Research and development project of phto-reactive materials.: 
Advanced functional photochromic materials (association con- 
trol of photochromic compounds), 16:27734 (IA;JP;in Japanese) 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (improvement of functional stability for 
PHB materials), 16:27735 (IA;JP;In Japanese) 
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Research and development project of photo-reactive materials.: 
Advanced PHB materials (reactivity control for PHB materials), 
16:27736 (IA;JP;In Japanese) 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (design and characterization of PHB 
materials), 16:27737 (IA:JP:In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Organic low molecular weight materials, 16:27738 
(IA; JP;In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Orientation-controlled crystal growth techniques, 
16:27739 (IA;JP;in Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Organic conjugated polymer films, 16:27740 
(IA; JP;In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
vapor phase method and impregnation into porous glass, 
16:27741 (IA;JP;In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
sol-gel method and lower melting point glass method, 16:27742 
(IA;JP;In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
ultra-quenching method, 16:27743 (IA:JP;in Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Organic disperse system materials, 16:27744 
(IA: JP:in Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: | Three-dimensional super structure thin films, 
16:27746 (IA:;JP:in Japanese) 

Research and development project of ultimate working robots.: 
Submarine oil production supporting robot, 16:28042 (IA;JP;In 
Japanese) 

Research and development project of super-advanced processing 
systems, 16:28043 (IA;JP:In Japanese) 

Research and development project of manganese nodule mining 
system, 16:28114 (IA;JP:in Japanese) 

Research and development project of construction techniques for 
deeper underground spaces, 16:28115 (lA;JP;in Japanese) 

Research and development project of production method of ad- 
vanced chemicals by utilizing marine organisms, 16:28116 
(IA: JP;in Japanese) 

Research and development project of superconductive materials 
and devices.: High-T. superconductive devices, 16:28133 
(IA; JP:in Japanese) 

Research and development project of superconductive materials 
and devices.: Large-current and magnetic field superconductive 
materials. 16:28134 (IA;JP:In Japanese) 

Research and development project of total water recycle system.: 
Microorganisms, 16:28546 (lA;JP;in Japanese) 

Research and development project of total water recycle system.: 
Membrane materials, 16:28547 (lA;JP:in Japanese) 

Research and development project of total water recycle system.: 
Water treatment reactor, 16:28548 (IA;JP;ln Japanese) 

Research and development project of super lattice devices, 
16:29518 (IA;JP;In Japanese) 

Research and development project of three-dimensional circuit 
devices, 16:29519 (IA;JP;in Japanese) 

Research and development project of biodevices, 16:29520 
(IA; JP;in Japanese) 

Research and development project of interconnecting distributed 
database system, 16:29567 (IA;JP;in Japanese) 

Research on facilitating import of overseas coal.: Assessment of 
increasing use of ordinary coal due to advance in coal utilization 
technology and its influence on coal supply, 16:25728 (IA;JP;In 
Japanese) 

Research-and development project of nonlinear phtoelectronic 
materials.: Super lattice organic materials, 16:27745 (IA;JP;In 
Japanese) 

Survey on co-processing development trend in foreign countries.: 
Report of Result, 16:25641 (R;JP;In Japanese) 
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Survey to promote geothermal development, 16:26449 (IA:JP;In 
Japanese) 

Technical cooperation for socioeconomic development.: Coopera- 
tional research of utilization of fuel cells and a regional power 
generation system. 16:27320 (IA:;JP;In Japanese) 

Technical cooperation on solar energy between Japan and Aus- 
tralia, etc., 16:26419 (IA;JP;In Japanese) 

Technical development of ceramic gas turbines.: Development of 
300 kW ceramic gas turbines. 16:27450 (IA;JP:In Japanese) 
Technology development of a ceramic gas turbine.: Study on test 
and evaluation methods of junction of ceramic materials, 

16:27448 (IA:JP;in Japanese) 

Technology development of a ceramic gas turbine.: Study on 
adaptability to the society, 16:27449 (IA;JP:In Japanese) 

Technology of a ceramic gas turbine.: Confirmation test of reliabil- 
ity of ceramic comonents, 16:27447 (IA:JP;In Japanese) 

Technology research for a home-use night electricity optimal uti- 
lization equipment system, 16:27214 (IA;JP;In Japanese) 

New York Univ., NY (United States) 

Mechanisms of interaction of radiation with matter: Research 

progress report, July 1, 1988—June 30, 1991, 16:27865 (R:US) 
New York Univ., NY (United States). Courant Inst. of Mathemati- 
cal Sciences 

Analytical and numerical methods; advanced computer concepts: 
Final technical report, 16:29516 (R:US) 

Nordisk Kontaktorgan for Atomenergispoergsmaal, Risoe (Den- 
mark) 

Aspects of nuclear waste management, 16:29487 (R;SE) 

Evaluation of the safety research programme 1985-1989 by the 
Nordic Liaison Committee for Atomic Energy, 16:27066 (1;DK;In 
Danish, Swedish, Norwegian) 

North Carolina Agricultural and Technical State Univ., Greens- 
boro, NC (United States). Dept. of Chemical Engineering 

Thermodynamic model for calorimetric and phase coexistence 
properties of coal derived fluids: Quarterly technical report, Jan- 
uary 1, 1991—March 31, 1991, 16:25654 (R;US) 

Northwestern Univ., Evanston, IL (United States). Dept. of Mate- 
rials Science and Engineering 

Atomic structures and compositions of internal interfaces: [Annual 
progress report], September 1, 1990—August 31, 1991, 
16:27525 (R;US) 

Northwestern Univ., Evanston, IL (United States). Dept. of 
Physics and Astronomy 

NMR characterization of porous ceramics: Final report, May 15, 

1986-—May 14, 1990, 16:27666 (R;US) 
Nuclear Energy Agency, 75 - Paris (France) 

3D analysis of BWR stability in low flow condition, 16:26967 (RA:FR) 

A parametric study of variables affecting BWR _ instability, 
16:26973 (RA;FR) 

A sensitivity analysis for the BWR stability behaviour, 16:26972 
(RA;FR) 

An analysis of reactor transient response for boiling water reactor 
ATWS events, 16:26985 (RA:FR) 

An elementary introduction to the problem of density wave oscilla- 
tions, 16:28082 (RA;FR) 

Analysis of water level reduction during ATWS/instability events, 
16:26984 (RA;FR) 

Application of Galerkin’s method for calculating boiling water reac- 
tor limit-cycle amplitude using the LAPUR feedback-transfer 
function and the point-kinetics equations, 16:26975 (RA:FR) 

Assessment and application of the RAMONA three-dimensional 
transient code to BWR stability, 16:26980 (RA;FR) 

Assessment of RAMONA-3B methodology with FRIGG dynamic 
tests, 16:26982 (RA;FR) 

BWR core thermal-hydraulic stability experience and safety signifi- 
cance, 16:26959 (RA:FR) 

BWR core thermal-hydraulic stability in anticipated transients with- 
out SCRAM, 16:26983 (RA;FR) 

BWR stability investigation in Ringhals 1 measurement data from 
October 26, 1989, 16:26966 (RA:FR) 

Causes of instability at LaSalle and consequences from postu- 
lated scram failure, 16:26988 (RA;FR) 

Effect of balance of plant and control system feedback on ampli- 
tude of power and flow oscillations, 16:26987 (RA;FR) 
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Effect of power oscillations on suppression pool heating during 
ATWS conditions, 16:26986 (RA;FR) 

Examination of nuclear thermal hydraulic oscillation modes in 
BWR core, 16:26968 (RA:FR) 

First stability tests in a large BWR with a complete 9x9 core, 
16:26963 (RA:FR) 

Flow stability investigations of SVEA BWR fuel, 16:26961 (RA;FR) 

Fuel integrity evaluation at instability phenomenon, 16:26969 
(RA;FR) 

Harmonic modes of the neutron diffusion equation: application to 
BWR stability, 16:26974 (RA;FR) 

Influence of bubble residence time in BWR stability, 16:26976 
(RA:FR) 

Investigation of Chinshan BWR/4 stability analysis, 16:26989 
(RA;FR) 

Monitoring local changes of the core stability of a BWR, 16:26964 
(RA:FR) 

Overview od current BWR Owners’ Group stability programs, 
16:26958 (RA:FR) 

Practical experience with instability measurements in German 
BWR's and related consequences, 16:26962 (RA;FR) 
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Bed Combustor, 16:25716 (RA;US) 

AIR POLLUTION CONTROL 

Analysis of the Clean Air Act amendments of 1990: A forecast 
of the electric utility industry response to Title 4, acid deposi- 
tion control, 16:26485 (R;US) 

AIR POLLUTION MONITORS 

Air toxics: Instrumentation needs, 16:26495 (RA;US) 
AIR PURIFICATION 

See AIR CLEANING 
AIR SAMPLERS 

Differential atmospheric tritium sampler: Portable, efficient, and 
reliable, 16:28331 (RA;US) 

HTO/HT discriminating samplers constructed for the french exper- 
iment on the environmental behaviour of HT, 16:28324 (R;CA) 

Identification of iodine species released from fuel using a com- 
mercial volatile radioiodine species sampler, 16:27830 (IA;CA) 

Laboratory on the Inline Sampling Head for the Eberline Alpha 6 
continuous air monitor: Detection efficiency for 5°Pu and 
239Pu and particle collection efficiency for ultrafine and 10-.m 
particles, 16:26128 (R;US) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Research and development project of propulsion system for su- 
personic transports (SST), 16:27411 (IA;JP;ln Japanese) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRFOILS 

Analysis of laminar separation bubbles using a simple eddy- 
viscosity turbulence model, 16:28095 (R;JP;in Japanese) 

Experimental study of a three-dimensional swept-back wing with 
suction laminar-flow-control, 16:27373 (R;JP;ln Japanese) 

Horizontal axis wind turbine post stall airfoil characteristics syn- 
thesization, 16:26475 (R;US) 

Wind tunnel test of propeller working in a low reynolds number 
range, 16:27372 (R;JP;in Japanese) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
See also INTRUSION DETECTION SYSTEMS 
MOTION DETECTION SYSTEMS 


ALKYLATES 


Criticality accident alarm system. 16:27065 (R:US) 

Insider tamper detection: Alarm communications. 16:26178 
(R;US) 

Video frame store: An advanced solid state recorder, 16:28076 
(R:US) 

ALBEDO-NEUTRON DOSEMETERS 

Irradiation of Albedo dosemeters using monoenergetic neutrons 
produced by D(d,n) reaction in CV-28 cyclotron, 16:28370 
(IA;BR:In Portuguese) 

ALBERTA 
The economics of coal versus nuclear power generation in Al- 
berta when social costs are included, 16:27293 (IA;CA) 
ALCOHOL FUELS 
See also ETHANOL FUELS 
METHANOL FUELS 
Development of alcohol fuel technology.: Research and devel- 
opment for a total system, 16:26264 (IA;JP;In Japanese) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCOLS 
METHANOL 

Development of fuel alcohol production technology.: Research 
and development of total system technology, 16:26256 
(IA;JP;in Japanese) 

Development of fuel alcohol production technology.: Screening 
and breeding of excellent bacteria strains, 16:26255 (IA;JP;In 
Japanese) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, December 14, 1990— 
March 14, 1991, 16:26297 (R;US) 

ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALKALI METAL COMPLEXES 
Multiheteromacrocycles that complex metal ions: Seventeenth 
progress report, 15 May 1990-14 May 1991, 16:27860 (R;US) 
ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 
LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
RUBIDIUM COMPOUNDS 
SODIUM COMPOUNDS 
Screening in dense ionic fluids, 16:27867 (R;XA) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
SODIUM 
16:25982 (PA;US) 
ALKALINE EARTH METALS 
See also BARIUM 
CALCIUM 
MAGNESIUM 
RADIUM 
STRONTIUM 
Catalytic gasification fundamentals, 16:25575 (RA;US) 
ALKANES 
See also BUTANE 
METHANE 
High pressure catalytic reactions over single-crystal metal sur- 
faces, 16:27861 (R;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 

See also BUTENES 

Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989-June 24, 1991, 
16:27881 (R;US) 

High pressure catalytic reactions over single-crystal metal sur- 
faces, 16:27861 (R;US) 

ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKYLATES 

See ALCOHOLS 
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ALLOY-1915 


ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-60T 
See TITANIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-L-605 
See COBALT BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NIS3CR19FE19NBS5MO3 
See also INCONEL 718 
Correlation of hardening mechanisms with hot creep tests in a 
nickel-iron alloy, 16:27556 (1;BR;in Portuguese) 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-2 
Fuel temperature escalation in severe accidents, 16:26629 
(IA;CA) 
Neutron irradiation induced effects in Zircaloy-2, 16:27572 
(IA;CA) 
Neutron irradiation induced effects in Zircaloy-2, 16:27568 
(IA;CA) 
ALLOY-ZR98SN-4 
Fuel temperature escalation in severe accidents, 16:27050 
(IA;CA) 
The interaction and dissolution of solid UO. by molten Zircaloy- 
4 cladding in an inert atmosphere or steam, 16:26630 (IA;CA) 
The interaction and dissolution of solid UO2 by molten Zircaloy- 
4 cladding in an inert atmosphere or steam, 16:27049 (IA;CA) 
ALLOYS 
See also ACTINIDE ALLOYS 
ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
CADMIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
IRON ALLOYS 
LEAD ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RARE EARTH ALLOYS 
RHENIUM ALLOYS 
SCANDIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
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YTTRIUM ALLOYS 
ZIRCONIUM ALLOYS 

A jet polishing technique for thinning two phase materials. 
16:27610 (R:US) 

A new approach to radiation damage. 16:27534 (R:FR) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (development of the technology for high- 
efficiency solar heat refrigeration), 16:26433 (IA:JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (long-lived type hydrogen battery)), 16:26401 (IA:JP;In 
Japanese) 

Eutectic microstructures of Al-ThA13 and AI-UA14 alloys. 
16:27559 (1:BR) 

First principles simulations of metallic alloys and liquids, 
16:27498 (R:US) 

Publications of the Fossil Energy Advanced Research and Tech- 
nology Development Materials Program, June 1, 1989 
through March 31, 1991, 16:25722 (R;US) 

Structure of amorphous silicon and germanium alloy films: An- 
nual subcontract report, 15 January 1990-14 January 1991, 
16:27785 (R:US) 

Synchrotron studies of narrow band materials: Progress report, 
July 1, 1990—June 30, 1991, 16:27803 (R;US) 

Theoretical studies of metallic alloys: Progress report, June 1, 
1989-—July 24, 1991, 16:27524 (R:US) 

Ultrahigh current density ion implantation, 16:27492 (RA;US) 


ALPHA PARTICLE MODEL 
See CLUSTER MODEL 


ALPHA REACTIONS 

Absolute cross section measurement of sup(70)Ge(a,n) 
sup(73)Se, 16:29079 (IA;BR;In Portuguese) 

Measurement of sup(70)Ge(a,n) sup(73)Se, 16:29074 (1A;BR;In 
Portuguese) 

Measurements of solid angle in the system arranged for mea- 
suring level density in scattering chamber of the physics 
institute/UFRJ, 16:28365 (1A;BR;In Portuguese) 

Study of sup(27)Al(a,p) sup(30)Si and sup(27)Al(a, a’) sup 
(27)Al, reactions using coincidence system with E, AE, 
16:29071 (IA;BR;In Portuguese) 


ALPHA-BEARING WASTES 

8 years utilization of the waste drums counting facility at the 
UP1 reprocessing plant, 16:25914 (RA;FR) 

A passive-active neutron device for assaying remote-handied 
transuranic waste, 16:25907 (RA;FR) 

A range of non-destructive assay systems for transuranic waste 
using pulsed neutron techniques, 16:25905 (RA;FR) 

Deep geologic disposal in the United States: The Waste Isola- 
tion Pilot Plant and Yucca Mountain projects, 16:25992 (R;US) 

Determination of alpha activity and fissile mass content in solid 
waste by systems using neutron interrogation, 16:25904 
(RA;FR) 

Development and validation of a predictive technology for creep 
closure of underground rooms in salt, 16:25991 (R;US) 

European interlaboratory test measurements on ailpha- 
contaminated waste, 16:25910 (RA;FR) 

Incineration ashes conditioning by isostatic pressing and melt- 
ing, 16:25917 (R;FR;In French) 

Materials selection for process equipment in the Hanford waste 
vitrification plant, 16:25984 (R;US) 

Partitioning and Transmutation of minor actinides, 16:25927 
(R;FR) 

Present development active neutronic interrogation cell at Ceb. 
Ill, 16:25909 (RA;FR) 

The development of passive neutron and passive gamma mea- 
surement techniques for the assay of plutonium in solid 
wastes, 16:25908 (RA;FR) 

Transuranic drum hydrogen explosion tests, 16:26199 (R;US) 





ALUMINATES 
On the ionic equilibrium between complexes in molten fluoroalu- 
minates, 16:27868 (R;XA) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
A simple localized-itinerant model for PrAl: crystal field and ex- 
change effects, 16:27504 (R;BR) 
Anelastic release from the shock-compressed state, 16:27602 
(R;US) 
Combustion synthesis of oxide-carbide composites: Final re- 
port, 16:28035 (R;US) 
EXAFS at grazing incidence: 
16:27502 (R;US) 
Explosively driven missile trajectory parameters for various frag- 
ment materials and velocities, 16:28444 (R;US) 
High resolution electron energy loss studies of surface vibrations: 
Progress report, June 8, 1990—May 31, 1991, 16:27521 (R;US) 
Measurements of induced radioactivity in some LDEF samples, 
16:27609 (R;US) 
Stability analysis of an electrolytic cell for aluminium production 
by a perturbation method, 16:27882 (R;CH) 
TEM characterization of grain boundaries in mixed bicrystal 
films of aluminum, 16:27612 (R;US) 
The radiative properties and optical constants of liquid metals, 
16:27637 (R;US) 
Ultraviolet reflector materials for solar detoxification of haz- 
ardous waste, 16:26386 (R;US) 
ALUMINIUM 27 TARGET 
Evaluated cross-sections used as proton beam monitors, 
16:29066 (R;XA) 
Experimental and theoretical characterization of multifragment 
events, 16:29142 (R;US) 
Experimental determination of the 1” Al(n,a)*4Na reaction cross- 
section for 14.8 MeV neutrons, 16:29070 (RA;XA) 
Secondary beams and dose enhancement experiment at 
Brookhaven National Laboratories, 16:29072 (R;US) 
Studies of multifragment decay in reverse kinematics, 16:29141 
(R;US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
A shuffler for uranium billets, 16:26160 (R;US) 
Creep deformation and fracture of a two-phase TIAI inter- 
metallics, 16:27634 (R;US) 
Development of nickel and iron aluminides and their applica- 
tions, 16:27518 (R;US) 
Mechanical properties of Fe3Al-based alloys, 16:27510 (R;US) 
Metamagnetism in nonstoichiometric UAICo compound, 
16:27581 (IA;SU) 
P/M processing and applications of Fe3Al-based intermetallics, 
16:27517 (R;US) 
Scale effects in friction, 16:27495 (RA;US) 
Wear/machinability relationships in nickel aluminide alloys, 
16:27493 (RA;US) 
Weldability and hot ductility of iron aluminides, 16:27619 (R;US) 
ALUMINIUM ARSENIDES 
Ground-state in-plane light-holes in GaAs/AlGaAs structures, 
16:28902 (R;US) 
Studies of the Ill-V compounds in the megabar regime: Techni- 
cal progress report, 16:27522 (R;US) 
ALUMINIUM BASE ALLOYS 
Changes in chemical composition of aluminium alloy implanted 
layers under high temperature deformation, 16:27591 
(IA;SU;In Russian) 
Microwave module YAG laser weld development, 16:27599 
(R;US) 
ALUMINIUM CHLORIDES 
Liquid structure and melting of trivalent metal chlorides, 
16:27869 (R;XA) 
ALUMINIUM COMPOUNDS 
See also ALUMINATES 
ALUMINIUM ARSENIDES 
ALUMINIUM CHLORIDES 
ALUMINIUM OXIDES 


Data collection and analysis, 


AMERICIUM 241 


Numerical integration method applied to the study of atomic hy- 

drogen in aluminoborate glass, 16:29189 (R;BR) 
ALUMINIUM OXIDES 

A comparison of techniques for the metallographic preparation 
of thermal sprayed samples, 16:27698 (R;US) 

Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, December 1, 1990—February 28, 1991, 
16:26500 (R;US) 

Alumina reinforced tetragonal zirconia (TZP) composites: 
Progress report, July 1, 1990—June 30, 1991, 16:27726 (R;US) 

Corrosion behavior of continuous-filament-wound ceramic com- 
posite tubes, 16:27692 (R;US) 

Development of a wear theory of ceramics, 16:27655 (RA;US) 

Development of ceramic membranes for gas separation: FY 
1990 development activities, 16:26252 (R;US) 

High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report No. 6, December 21, 1990—March 
20, 1991, 16:25607 (R;US) 

lon-beam-assisted deposition of 
16:27380 (RA;US) 

lon-implantation induced crystallization of glass, 16:27778 (R;US) 

Magnetic field and temperature dependence of the fluorescence 
lifetime of Cr sup(3+) in GdA103, 16:28878 (R;BR) 

Material property development for refractories, 16:25642 (R;US) 

Mechanism of hydrodenitrogenation: Part 6, Hydrodenitrogena- 
tion of pyridine over acidic molybdenum catalysts: Sixth 
quarter report, January 1—March 31, 1991, 16:25602 (R;US) 

Stability analysis of an electrolytic cell for aluminium production 
by a perturbation method, 16:27882 (R;CH) 

The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
9, September 15, 1989-December 14, 1989, 16:25590 (R;US) 

The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
10, December 15, 1989—March 14, 1990, 16:25591 (R;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 7, March 15, 1989—-June 14, 1989, 16:25588 (R;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 11, March 15, 1990-—June 14, 1990, 16:25592 (R;US) 

ALUMINIUM-AIR BATTERIES 
The development of aluminum-air batteries for application in 
electric vehicles: Final report, 16:27233 (R;US) 

ALUMINUM 

See ALUMINIUM 
ALVEOLI (PULMONARY) 

See LUNGS 
AMBERLITE 

See ORGANIC ION EXCHANGERS 
AMERICAN BLACKS 

See BLACK AMERICANS 
AMERICAN INDIANS 

Energy and technology review: Science and math education, 
16:29456 (R;US) 

AMERICIUM 

Actinides in intermediate-level liquid waste: removal by oxalic 
acid precipitation followed by cement incorporation and char- 
acterization of the final product, 16:25925 (R;FR) 

Manual of analytical test methods for nuclear materials. Ill, 
16:27851 (R;CS;In Czech) 

Test plan for electrostatic curtain studies, 16:25891 (R;US) 

AMERICIUM 240 

Production and separation of radionuclides 7°Pa, 2°7U, 25®Np, 

239Np and 24° Am for spectroscopic studies, 16:27941 (IA; SU) 
AMERICIUM 241 

Americium-241 process technology, 16:27936 (IA;SU) 

Angular anisotropy of alpha radiation emitted by oriented nuclei 
4) Am, 16:29100 (IA;SU;In Russian) 

Distribution of 237Np, Pu isotopes and 247Am in lake and sea 
sediments, 16:28575 (IA;SU) 

Main principles determining the behaviour of transuranium ele- 
ments in natural formations, 16:28517 (IA;SU) 


lubricious compounds, 
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AMERICIUM 241 


Precision measurement of hyperfine splitting and isotope shift 
for ®S71->'°Po1> transition in *41Am and 2Am atoms, 
16:27921 (IA;SU) 

The use of isotopic correlation technique for determination of 
sup(241)Am and sup(243)Am concentration in nuclear irradi- 
ated fuels, 16:25818 (1;BR;in Portuguese) 

AMERICIUM 243 

Precision measurement of hyperfine splitting and isotope shift 
for ®S715->'Ppo1> transition in *41Am and *“Am atoms, 
16:27921 (IA;SU) 

The use of isotopic correlation technique for determination of 
sup(241)Am and sup(243)Am concentration in nuclear irradi- 
ated fuels, 16:25818 (1;BR;In Portuguese) 

AMERICIUM ALLOYS 

Intermetallides and alloys of transplutonium elements with met- 
als of platinum group, 16:27586 (IA;SU) 

Magnetic behaviour of curium and americium-curium alloys, 
16:27585 (IA;SU) 

The influence of self-irradiation on the structure of the ameri- 
cium intermetallics, 16:27588 (IA;SU) 

AMERICIUM COMPLEXES 

Complexation of TRI- and tetravalent americium and berkelium 
with H2PO,~— ions in acetonitrilic solutions, 16:27959 (IA;SU) 

Curium and americium chemiluminescence in redox reactions, 
16:27957 (IA;SU) 

Electromigration studies of complex formation reactions of neptu- 
nium (5), americium (3) and californium (3), 16:27970 (IA;SU) 

Extraction coefficients of Am, Cm, Cf, Fm, Md and Eu in the tetra- 
butylpyrophosphate (TBPP)-HNO3 system, 16:27988 (IA;SU) 

Extraction of Am(3) by di- 
alkyl(diaryl)dialkyicarbamoylimethyliphosphine oxides solutions 
in mixed and fluorocontaining solvents, 16:27992 (IA;SU) 

Extraction of americium (3) from _ perchloric acid 
by dialkyi(diaryl)[dialkyicarbamoylmethyljphosphine oxides, 
16:27991 (IA;SU) 

Formation of thiocyanate complexes of tervalent americium, cal- 
ifornium and lanthanides, 16:27961 (IA;SU) 

Production and separation of radionuclides *°5Pa, 297U, 258Np, 
23°Np and 24°Am for spectroscopic studies, 16:27941 (IA;SU) 

Some aspects of americium extraction separation from radioac- 
tive solutions of lanthanoides, 16:27996 (IA;SU) 

Spectroscopic data of the extracts in chlorinate cobalt dicar- 
bolyde (CCD) and mathematical design of extraction process, 
16:28007 (IA;SU) 

Studies on americium(4) extraction by secondary alkylamines 
from mineral acid solutions, 16:27997 (IA;SU) 

AMERICIUM COMPOUNDS 
See also AMERICIUM OXIDES 
Autoradiolysis 

Kinetics and thermodynamics of tetravalent Am, Cm, Cf ions re- 
duction in potassium phosphotungstate solutions, 16:28025 
(IA;SU) 

Chemisorption 

Sorption of actinide elements by inorganic sorbents, 16:27981 

(1A;SU) 
Electrolysis 

Oxidation of americium(3) in solutions of condensed phos- 

phates, 16:28021 (IA;SU) 
Electrophoresis 

Electromigration of carrier-free radionuclides. lon mobility and 
hydrolysis of Np(5) and Am(3) in aqueous electrolytes solu- 
tions, 16:27976 (IA;SU) 

Electromigration studies of individual ion mobilities of trivalent f- 
elements in aqueous electrolyte solutions, 16:27975 (IA;SU) 

Hydrolysis 

Electromigration of carrier-free radionuclides. lon mobility and 
hydrolysis of Np(5) and Am(8) in aqueous electrolytes solu- 
tions, 16:27976 (IA;SU) 

inorganic lon Exchangers 

Sorption of actinide elements by inorganic sorbents, 16:27981 

(IA;SU) 
lon Exchange Chromatography 

Separation of americium and curium on cation exchanger with 

a-hydroxycarboxylic acids, 16:27979 (IA;SU) 
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lon Mobility 

Electromigration of carrier-free radionuclides. lon mobility and 
hydrolysis of Np(5) and Am(3) in aqueous electrolytes solu- 
tions, 16:27976 (IA;SU) 

Electromigration studies of individual ion mobilities of trivalent f- 
elements in aqueous electrolyte solutions, 16:27975 (IA;SU) 

Luminescence 

Spectral-luminescent properties of actinides in elpasolite struc- 

ture, 16:27924 (IA;SU) 
Multi-Element Separation 

Americium-241 process technology, 16:27936 (IA;SU) 

Membrane extraction of transuranium elements from the solu- 
tions of inorganic complex-forming agents, 16:27972 (IA;SU) 

Separation of americium and curium on cation exchanger with 
a-hydroxycarboxylic acids, 16:27979 (IA;SU) 

Oxidation 

Oxidation of americium(3) in solutions of condensed phos- 
phates, 16:28021 (IA;SU) 

The influence of ultrasound on redox reactions of actinide ions 
in aqua solution, 16:28017 (IA;SU) 

The study of kinetics of O~ reactions with plutonium (6) and 
americium (6) ions in aqueous solutions by pulse radiolysis 
method, 16:27895 (IA;SU) 

Radiolysis i 

Radiation chemistry of actinides, 16:25826 (IA;SU) 

The study of kinetics of O~ reactions with plutonium (6) and 
americium (6) ions in aqueous solutions by pulse radiolysis 

- method, 16:27895 (IA;SU) 
Reduction 

Kinetics and thermodynamics of tetravalent Am. Cm, Cf ions re- 
duction in potassium phosphotungstate solutions, 16:28025 
(IA;SU) 

Radiation chemistry of actinides, 16:25826 (IA;SU) 

The influence of ultrasound on redox reactions of actinide ions 
in aqua solution, 16:28017 (IA;SU) 

Thin-Layer Chromatography 

Use of thin-layer chromatography method for identification of 

americium in various oxidation states, 16:28022 (IA;SU) 
Valence 

Use of thin-layer chromatography method for identification of 

americium in various oxidation states, 16:28022 (IA;SU) 
AMERICIUM OXIDES 
Mossbauer spectroscopy of 2°7Np in solid solutions of actinide 
dioxides, 16:27925 (IA;SU) 
AMIDES 
See also FORMAMIDE 
UREA 
Actinides complexes in solvent extraction. The amide type of ex- 
tractants, 16:27993 (IA;SU) 
AMINES 
See also CATECHOLAMINES 
UROTROPIN 
16:28032 (PA;US) 
AMINO ACIDS 
See also DOPA 
HIPPURIC ACID 
PHOSPHOCREATINE 

Pyridoxal-dependent modification of branched amino acid 
metabolism and its effect on carbon product metabolism level 
in irradiated rats, 16:28672 (IA;SU;In Russian) 

AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 
AMINO SUGARS 
See AMINES 
SACCHARIDES 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMINOTRANSFERASES 

Adrenergic regulation of aspartateamino transferase isoenzyme 
activity in rat tissues under irradiation with 0.4 Gy, 16:28702 
(IA;SU;In Russian) 





Change in glutamic acid metabolism under x- and laser radia- 
tion, 16:28669 (IA:SU:in Russian) 

Effect of preliminary carbocholine injection on post radiation 
changes of acid phosphatase and aminotransferase activity in 
duodenum mucous membrane, 16:28703 (IA:SU:In Russian) 

AMMONIA 

Evaluation of exposure limits to toxic gases for nuclear reactor 
control room operators, 16:27207 (R:US) 

High pressure catalytic reactions over single-crystal metal sur- 
taces, 16:27861 (R:US) 

Screening toxicity evaluation of Wheeler Reservoir sediments 
using juvenile freshwater mussels (Anodonta imbecillis say) 
exposed to sediment interstitial water, 16:28592 (R:US) 

The chemistry of transition metal clusters, 16:27854 (R;US) 

AMMONIUM COMPOUNDS 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
January 1991—March 1991, 16:25606 (R;US) 

AMMONIUM URANYL CARBONATES 

See AUC 

AMP 

Content of cyclic nucleotides in sheep spleen and thymus in 
case of acute radiation sickness of various severity, 16:28685 
(IA;SU;In Russian) 

Effect of -+-radiation on c-amp level in rat brain, 16:28697 
(IA;SU;in Russian) 

Effect of ionizing radiation on c-AMP level in rat liver and small 
intestine mucous membrane, 16:28700 (IA;SU;In Russian) 

Metabolism of adenyl, guanyl, uridyl, cytidyl nucleotides in various 
tissues of the irradiated animals, 16:28674 (IA;SU;In Russian) 

ANAEROBIC CONDITIONS 

16:28605 (PA;US) 
ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANCHORING 

See FASTENING 
ANGIOGRAPHY 

See BIOMEDICAL RADIOGRAPHY 
ANGRA-1 REACTOR 

Study of the influencies of Angra-1 nuclear power plant con- 
struction in Angra dos Reis, 16:27257 (1;BR;In Portuguese) 

ANGULAR MOMENTUM 
The relation between anomalous magnetic moment and axial 
anomaly, 16:28954 (R;XA) 
ANIMAL CELLS 
See also CHO CELLS 
RESPIRATORY TRACT CELLS 
SOMATIC CELLS 

Effect of some zinc containing porphyrins on the revocery of ra- 
diation induced injuries of mammalian cells, 16:28795 
(IA;SU;in Russian) 

Role of radiation hormesis in regulation of early cell reactions to 
various actions, 16:28762 (IA;SU;In Russian) 

ANIMAL TISSUES 

See also EPITHELIUM 

TNT metabolites in animal tissues: 
1990, 16:28837 (R;US) 

ANISOLE 

Use of ultrasound for enhanced direct coal liquefaction: Final 

report, August 1988—November 1990, 16:25598 (R;US) 
ANNULAR SPACE 

Annulus gas system flow tests: Experiment and analysis, 

16:26728 (1A;CA) 
ANODES 

Interfacial systems for photochemical energy conversion: 
Progress report, April 1, 1988—March 31, 1991, 16:27885 
(R;US) 

ANSTO 

Program of research - 1990-1991, 16:29477 (1;AU) 
ANTARCTIC OCEAN 

See SEAS 
ANTHRACITE 

Combustion characteristics of Korean high ash anthracite coal 
in a fluidized bed, 16:25705 (RA;US) 


Final report, December 


AQUATIC ECOSYSTEMS 


The production of smokeless. weather resistant anthracite bri- 
quettes using a new and innovative cold cure binding system 
16:25546 (RA:US) 

ANTI-MISSILE SYSTEMS 

See SPACE WEAPONS 

ANTI-SATELLITE SYSTEMS 
See SPACE WEAPONS 
ANTIBODY FORMATION 

Effect of ionizing radiation on antibody formation in animals- 
tumor-carriers. 16:28728 (IA:SU:In Russian) 

Effect of sodium nucleinate on antibody-forming and suppressor 
cells in the irradiated animals, 16:28757 (IA:SU;In Russian) 

Effect of sodium nucleinate on spleen antibody-forming and 
suppressor cells of the irradiated mice, 16:28725 (IA;SU:In 
Russian) 

ANTIFERROMAGNETIC MATERIALS 

Magnetic excitations in the triangular antiferromagnet Mn3Sn, 
16:27508 (R;US) 

Magnetic field and temperature dependence of the fluorescence 
lifetime of Cr sup(3+) in GdA103, 16:28878 (R;BR) 

Spin-polarized first-principles LMTO-ASA calculations in real 
space, 16:29191 (R;BR) 

ANTIGEN-ANTIBODY REACTIONS 

Organ antigens and antibodies in radiation, burn and combined 

injuries, 16:28729 (IA;SU;in Russian) 
ANTIMONIDES 

Electron microscopy of Si-O,-anode oxide film InSb structure, 
16:29199 (IA;SU;In Russian) 

Implantation-induced swelling and micromorphology of inSb real 
single crystal surface, 16:27595 (IA;SU;in Russian) 

ANTIMONY ALLOYS 

Lead-free solders for electronics applications: Wetting analysis, 

16:27630 (R;US) 
ANTIMONY CHLORIDES 
Liquid structure and melting of trivalent metal chlorides, 
16:27869 (R;:XA) 
ANTIMONY COMPOUNDS 
See also ANTIMONIDES 
ANTIMONY CHLORIDES 

Eftects of doping on hybridization gapped materials, 16:27607 

(R;US) 
ANTIPROTON REACTIONS 
Analysis of proton and antiproton interactions on nuclei at beam 
energy 120 GeV, 16:29051 (R;PL;In Polish) 

APPARATUS 

See EQUIPMENT 
APPENDIX (VERMIFORM) 

See LARGE INTESTINE 
APPLICATIONS 

See USES 
APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPROPRIATE TECHNOLOGY 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of the new type solar cells (research of the analysis of uti- 
lization), 16:26365 (IA;JP;in Japanese) 

AQUACULTURE 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (research on 
the technical task of the raising system using the photovoltaic 
power generation as the electric power)), 16:26410 (IA;JP;In 
Japanese) 

AQUATIC ECOSYSTEMS 

See also WETLANDS 

Application of index of biotic integrity (IBI) to fixed station water 
quality monitoring sites, 16:28593 (R;US) 

Aquatic plant management, 16:28589 (R;US) 

Behavior of '°'! in a simulated freshwater system, 16:28565 
(IA;CS;In Czech) 
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AQUATIC ECOSYSTEMS 


Biological investigations of the thermal discharge area of the 
Oskarshamn nuclear power plant during the eighties 
16:28588 (R:SE:in Swedish) 

Bottom fauna in the area of Simpevarp 1983-1989. 16:28830 
(R:SE:In Swedish) 

Control of the recipient at Forsmark nuclear power plant 1989. 
16:26881 (R:SE:In Swedish) 

Research and development project of production method of ad- 
vanced chemicals by utilizing marine organisms. 16:28116 
(IA:JP:In Japanese) 

Study of silver-110M transfer mechanisms in freshwater. Con- 
ceiving and utilization of an experimental model of ecosystem 
and of a mathematical model to simulate the radionuclide 
through a trophic chain, 16:28540 (R:FR:In French) 

Vegetation in the Forsmark biotest basin, 1974-1986, 16:26882 
(R:SE:In Swedish) 

AQUATIC ORGANISMS 
See also BENTHOS 
CRUSTACEANS 
FISHES 
MOLLUSCS 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (research on 
the technical task of the raising system using the photovoltaic 
power generation as the electric power)), 16:26410 (IA;JP;In 
Japanese) 

Screening level risk assessment for offsite ecological effects in 
surface waters downstream from the US Department of En- 
ergy Oak Ridge Reservation, 16:28580 (R;US) 


AQUEOUS SOLUTIONS 
The application of time-resolved luminescence spectroscopy to 
a remote uranyl sensor, 16:27838 (R;US) 
AQUICULTURE 
See AQUACULTURE 
AQUIFERS 

Analysis of the migration of Cl, 191, 9H, in a shallow sand 
aquifer, 16:28545 (R;GB) 

IEA implementing agreement for a programme of research and 
development on energy conservation through energy storage. 
Annex VI: environmental and chemical aspects of thermal en- 
ergy storage in aquifers and research and development of 
water treatment methods: Phase |: final report. Research per- 
formed in Switzerland under the aegis of the Federal Offic, 
16:26442 (R;CH) 

Redox potential (Eh, ph), natural isotopes and trace metals on 
the optimization of hydrogeochemical surveys for mineral 
prospecting and aquifers pollution, 16:28561 (1;BR;in Por- 
tuguese) 

Use of artificial barriers in a site for surface storage of radioac- 
tive waste, 16:25896 (R;FR;In French) 

ARAMIDS 

The mechanical response of woven Kevlar fabric, 16:27780 

(R;US) 
ARC FURNACES 

DOE/EPA site demonstration: DOE Health and Safety Plan, 

16:27244 (R;US) 
ARCTIC REGIONS 

Detecting rapid climate changes: Paleo-oceanography and 
paleo-climatology of the ice-covered arctic regions during the 
last 400000 years. Final report, 16:28466 (I;DE;In German) 

ARGON 40 REACTIONS 

Energy and angular distributions of the projectile like fragments 
emitted from “°Ar + 1®°Tb reaction at the energy 9.75 MeV/n, 
16:29086 (R;PL) 

ARGON ISOTOPES 

Long Valley Caldera: Monitoring studies of gas composition and 
helium, argon, and carbon isotopes: Final report, July 1, 
1984—December 31, 1989, 16:28842 (R;US) 

ARID LANDS 

Arid site water balance using monolith lysimeters, 16:28533 

(R;US) 
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ARMS CONTROL 

Assessment of European and Canadian arms control verifica- 
tion technologies. 16:27467 (R:US) 

Decision support systems and treaty verification, 16:27484 
(RA:US) 

Integrated analog-digital workstation for multi-treaty data man- 
agement. 16:27479 (RA:US) 

ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Aromatic hydrocarbon of shale from Paraiba valley, 16:28505 
(I:BR:in Portuguese) 

North-oriental Venezuela: geochemical of crudes from El Furrial 
alignment, Maturin, Venezuela, 16:27814 (1:BR;in Spanish) 

ARTIFICIAL INTELLIGENCE 

Artificial intelligence technology assessment for the US Army 
Depot System Command, 16:29556 (R:US) 

Schemata disruption, 16:29498 (R;US) 

ASBESTOS 
Sprinkler systems and asbestos containment, 16:27337 (RA;US) 
ASHES 

See also FLY ASH 

Development of an automatic changing hot-water boiler of 22- 
hole Yontan briquette, 16:25710 (RA;US) 

Gasification ash and slag: Slag properties and ash deposition, 
16:25679 (RA;US) 

Incineration and incinerator ash processing, 16:25964 (R;US) 

Properties and utilization of coal briquette and MSW ash, 
16:25667 (RA;US) 

ASPHALTENES 

Research and development project of hydroreforming of heavy 
oil and oil sand oil, 16:25738 (IA;JP;In Japanese) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 7, March 15, 1989—June 14, 1989, 16:25588 (R;US) 

The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
10, December 15, 1989—March 14, 1990, 16:25591 (R;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 11, March 15, 1990—June 14, 1990, 16:25592 (R;US) 

ASSE SALT MINE 
Deep borehole investigations on the southwest side of the Asse 
anticline. Final report, 16:25934 (R;DE;In German) 
ASYMPTOTIC CONDITIONS 
See BOUNDARY CONDITIONS 
ATMOSPHERIC CIRCULATION 

The effect of simple to sophisticated surface processes on the 
surface energy and hydrologic budgets of a general circula- 
tion model, 16:28489 (R;US) 

ATMOSPHERIC PRECIPITATIONS 

See also SNOW 

Mesoscale modeling of precipitation scavenging by a cold- 
frontal squall line, 16:28480 (R;US) 

ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ION-ATOM COLLISIONS 

Computer simulation studies of high energy collision cascades, 

16:29183 (R;US) 
ATOM-ATOM COLLISIONS 

Cross section of optical collision of identical atoms, 16:28892 

(IA;SU;In Russian) 
ATOMIC BEAMS 

Density limitation on focusing of ground state cold H® beams, 

16:28273 (RA;JP) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 





ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 
See also CHALK RIVER NUCLEAR LABS 
Progress report, physics and health sciences, physics section, 
1986 January 01 - June 30, 16:29457 (R;CA) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 


ATOMIC IONS 
Differential cross sections for electron-impact excitation of 
atomic ions, 16:28901 (RA;JP) 
Experimental and theoretical studies of the energy level struc- 
ture of multiply charged many-electron ions, 16:28896 (R;SE) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMIZATION 
Fundamental investigation of duct/ESP phenomena: Flow visu- 
alization: Topical report No. 3, Volume 2, Duct humidification 
atomizer performance evaluation in a hot flow physical model, 
16:26497 (R;US) 
ATOMS 
Analyzing photographically recorded atomic emission spectra 
using an automated densitometer, 16:27850 (R;US) 
Transitions nl->n'l' in Rydberg atoms in collisions with charged 
particles, 16:28891 (IA;SU;In Russian) 
ATP 
Change in energetic change of ademine system of nerve cells in 
case of radiation pathology, 16:28695 (IA;SU;In Russian) 
Metabolism of adenyl, guanyl, uridyl, cytidy! nucleotides in various 
tissues of the irradiated animals, 16:28674 (IA;SU;In Russian) 
ATP-ASE 
Effect of radioprotectors on Na, K - ATP-ase of membranes dif- 
fering in radiosensitivity of rats organs, 16:28755 (IA;SU;In 
Russian) 
lonizing radiation effect on nucleus cover of liver of pregnant 
rats and embryos, 16:28678 (IA;SU;In Russian) 
ATTICS 
Comparison of heat transfer modeling with experimental results 
for residential attics, 16:27347 (R;US) 
ATTITUDES OF THE PUBLIC 
See PUBLIC OPINION 
ATWS 
An analysis of reactor transient response for boiling water reac- 
tor ATWS events, 16:26985 (RA;FR) 
Analysis of water level reduction during ATWS/instability events, 
16:26984 (RA;FR) 
Effect of balance of piant and control system feedback on ampli: 
tude of power and flow oscillations, 16:26987 (RA;FR) 
Effect of power oscillations on suppression pool heating during 
ATWS conditions, 16:26986 (RA;FR) 
AUC 
Pilot scale for preparation of ammonium uranyl carbonate, 
16:25767 (|;BR;in Portuguese) 
Volumetric determination of methanol in ammonium uranil car- 
bonate of nuclear purity, 16:27857 (R;AR;In Spanish) 
AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI11NB 
STEEL-CR19NI10 
Magnetic field-induced fracture changes in metastable austen- 
ites at 4.2K, 16:27614 (R;US) 
AUSTRALIAN ORGANIZATIONS 
See also ANSTO 
MIM Holdings Limited. 1989 report to shareholders, 16:25699 
(1;AU) 
AUTOIONIZATION 
Correlation effects for two-electron systems, 16:29145 (RA;JP) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 


AUXILIARY SYSTEMS 


AUTOMOBILES 
Highway vehicle MPG and market shares report: Model year 
1990, 16:27374 (R;US) 


AUTOMOTIVE FUELS 
Energy and Technology Review, 
16:27454 (R;US) 
The autoignition chemistry of paraffinic fuels and pro-knock and 
anti-knock additives: A detailed chemical kinetic study, 
16:27455 (R;US) 


AUTORADIOGRAPHS 
See IMAGES 


AUXILIARY SYSTEMS 

See also AUXILIARY WATER SYSTEMS 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP:in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP;Iin 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP;in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP;in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP;in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP;in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;In 
Japanese) 
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AUXILIARY SYSTEMS 


Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of materi- 
als, evaluation of advanced materials by exposure in coal 
liquetaction pilot plant), 16:25624 (IA;JP;In Japanese) 

AUXILIARY WATER SYSTEMS 

See also CONDENSER COOLING SYSTEMS 

Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making, 
16:27190 (RA;US) 

AVR REACTOR 

Experimental and theoretical analysis of spent AVR fuels, 
16:26561 (RA:XA) 

Progress and problems in modelling HTR core dynamics: The 
TINTE code tested at AVR power transients, 16:26563 (RA;XA) 

AXIAL VECTOR MESONS 

See also A1-1270 MESONS 

The vector and axial-vector dominance of weak interactions, 
16:28982 (RA;SU) 

AXONS 
See NERVE CELLS 
AZOTOBACTER 

Microbiology and physiology of anaerobic fermentations of cel- 

lulose: Progress report, 16:26261 (R:US) 


B 


B CODES 

The response of BWR Mark Ill containments to short-term sta- 

tion blackout severe accident sequences, 16:27205 (R;US) 
B MESONS 

A new kind of bottom quark factory, 16:28917 (R;US) 

Inclusive production of D°, D+ and D*(2010)* mesons in B de- 
cays and nonresonant e*e~ annihilation at 10.6 GeV, 
16:28924 (R:DE) 

Rare decay B -> K*+ in standard and supersymmetric models, 
16:28964 (R:SU:in Russian) 

BACK CONTACT SOLAR CELLS 

One-sun, single-crystalline silicon solar cell research, 16:26384 

(R:US) 
BACKFILLING 

Backfill formulations for a nuclear fuel waste disposal vault, 

16:25859 (R:CA) 
BACKGROUND RADIATION 

Measurement of the radiation-level at the site of the Dutch Na- 
tional Institute for Public Health and Environmental Hygiene 
(RIVM) during the year 1989, 16:28536 (R:NL;In Dutch) 

NRC TLD direct radiation monitoring network: Progress report, 
January—March 1991: Volume 11, No. 1, 16:27068 (R;US) 

BACTERIA 
See also AZOTOBACTER 
CLOSTRIDIUM 
ESCHERICHIA COLI 
METHANOGENIC BACTERIA 

Bacterial cellulases: Regulation of synthesis, 16:26284 (RA;US) 

Development of fuel alcohol production technology.: Research 
and development of total system technology, 16:26256 
(IA;JP;In Japanese) 

On possibility of using bacterial cultures for biological indication 
in case of low dose irradiation, 16:28766 (IA;SU;In Russian) 

BAFFLES 

The T-By Tray: A plug flow, low pressure drop, high-efficiency 
contacting device for cross-flow columns: Report of mass 
transfer and hydraulic performance tests in pilot-scale equip- 
ment, 16:28083 (R;US) 

BAGASSE 

Ammonia fiber explosion (AFEX) pretreatment, 
(RA;US) 

BALLISTIC MISSILE DEFENSE 

Physics Division progress report, January 1, 1990—December 
31, 1990, 16:29055 (R;US) 

The functional dependence of trajectory dispersion on initial 
condition errors, 16:28457 (R;US) 


16:26271 
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BANACH SPACE 

A G.N.S.-type theorem for a non-involutive Banach algebra, 
16:29240 (R;XA) 

Topological duals of Banach spaces as Banach algebras and 
applications, 16:29237 (R:XA) 

BANKS 
See COMMERCIAL BUILDINGS 
BARBADOS 

Solar energy and conservation technologies for Caribbean 

Tourist Facilities (CTF): Final report, 16:26305 (R;US) 
BARC 
Current programmes of Metallurgy Division (1991), 16:27496 
(R;IN) 
BARDEEN-COOPER-SCHRIEFFER THEORY 
See BCS THEORY 
BARIUM 
Crossed beams studies of nonadiabatic collision dynamics, 
16:27878 (R;US) 
BARIUM COMPOUNDS 
See also BARIUM FLUORIDES 
BARIUM OXIDES 

Crystal growth during polymorphous transition in barium metab- 
orate, 16:27676 (IA;SU;In Russian) 

Neutron diffraction localization of °:7Fe in the 
YBao(Cu, _,Fex)30¢,. structure, 16:29208 (R:SU:in Russian) 

Preparation of superconductors at high temperature, 16:27674 
(IA;BR;In Portuguese) 

Temperature dependences of the structural parameters of a 
high-Tc 1-2-3 superconductor based on samarium zero ma- 
trix, 16:29211 (R;SU;In Russian) 

BARIUM FLUORIDES 

lon implantation and mixing of lubricious compounds, 16:27654 

(RA;US) 
BARIUM OXIDES 

16:27694 (PA;US) 

16:27693 (PA;US) 

Anisotropic spin susceptibility of the (Y,Ca)(Ba,La)oCugOg sys- 
tem, 16:27608 (R;US) 

Critical currents in melt-textured YBapCu30,, 16:27645 (R;US) 

Defects, defect ordering, structural coherence and supercon- 
ductivity in the 123 copper oxides, 16:27652 (R;US) 

Flux pinning by planar defects in single crystal YBazCu307_,, 
16:27646 (R;US) 

High-T,bolometers, 16:28141 (R;US) 

Irradiation effects in high temperature superconductors, 
16:27701 (R;US) 

Scaling behavior of the fluctuations in magnetization and con- 
ductivity of untwinned YBazCu307_,, 16:27651 (R;US) 

BARYON NUMBER 
Sum rules, asymptotic behaviour and (multi)baryon states in the 
Skyrme model, 16:28947 (R:BR) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also DIBARYONS 
NUCLEONS 
Anomalous baryogenesis at the weak scale, 16:28992 (R;US) 
BASIC INTERACTIONS 
See also STRONG INTERACTIONS 
WEAK INTERACTIONS 

Group theory approach to unification of gravity with internal 

symmetry gauge interactions. Part 1, 16:28953 (R;XA) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 

Report of investigation: Explosion and contamination incident, 
308 Building, 300 Area, Battelle-Northwest: Part 1, The acci- 
dent and related actions, 16:26146 (R;US) 

Report of investigation: Explosion and contamination incident, 
308 Building, 300 Area, Battelle-Northwest: Part 2, Conclu- 
sions and recommendations, 16:26145 (R;US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 





BCL PROCESS 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50t/d pilot plant) 
16:25622 (IA;JP:In Japanese) 

BCS THEORY 
High-T, BCS gap-to-T, ratio, 16:29221 (R;BR) 
BEAM BENDING MAGNETS 

An isotope separation magnet for the injector test experiment 
(MITE). 16:26206 (R;CA) 

Construction and taking into operation of a dipole field measur- 
ing machine for the fringe field measurement of COSY 
dipoles, 16:28259 (R;DE;In German) 

BEAM BUNCHERS 

Start-up of beam emittance shaping line of the NilYaF MGU 
continuous action racetrack microtron, 16:28196 (RA:SU;in 
Russian) 

BEAM DYNAMICS 

See also BEAM-BEAM INTERACTIONS 

COSY INFINITY, a new arbitrary order optics code, 16:28199 
(RA;US) 

Normalization of the parameterized Courant-Snyder matrix for 
symplectic factorization of a parameterized Taylor map, 
16:28205 (R;US) 

Theory of the tune shift due to linear coupling, 16:28186 (R;US) 

BEAM MONITORING 

A LVDT conditioner for the beam profile monitors of the AmPS, 

16:28312 (R;NL;in Dutch) 
BEAM TRANSPORT 

Alignment of beam transport and verification of quadrupole 
magneto induction lens, 16:28232 (IA;BR;In Portuguese) 

Degradation of brightness by resonant particle effects, 16:28206 
(R;US) 

Transport of heavy ions through matter within ion optical sys- 
tems, 16:28219 (R;DE;in German) 

Transport of the extracted proton beam of the phasotron to 
YaSNAPP-2 installation, 16:28233 (R;SU;In Russian) 

BEAM-BEAM INTERACTIONS 

Beamstrahlung simulation and diagnostics, 16:28203 (R;US) 

Beyond Bassetti and Erskine: Beam—beam deflections for non- 
Gaussian beams, 16:28201 (R;US) 

Effects from measured ground motions at the SSC: Revision, 
16:28183 (R;US) 

Higher order effects in beam-beam deflection, 16:28202 (R;US) 

BEAM-PLASMA SYSTEMS 

Conductivity of plasma channel produced by relativistic electron 
beam in a dense gas, 16:29291 (IA;SU;in Russian) 

On nonlinear acceleration of an electron beam in a plasma in 
the presence of high-frequency and low-frequency turbu- 
lence, 16:29290 (IA;SU;In Russian) 

BEAMS 
See also ATOMIC BEAMS 
CLUSTER BEAMS 
ION BEAMS 
POLARIZED BEAMS 

Slant hot-wire inclination measurement using dual laser beams, 

16:28423 (R;JP;in Japanese) 
BEARINGS 

Electrochemical wear mechanism and deposit formation in lubri- 
cated systems: Final technical report, May 1983—June 1987, 
16:27519 (R;US) 

Proposed on-line automatic vibration monitoring and diagnostic 
system in nuclear generating stations, 16:26720 (IA;CA) 

Sliding friction test of self-lubricating polymeric composite for 
rolling bearing retainer, 16:28106 (R;JP;In Japanese) 

BELOYARSK-3 REACTOR 

An algorithm for the determination of emergency process pa- 
rameters at water-into-sodium leaks in the BN-800 NPP 
steam generator, 16:26769 (RA;XA) 

BENCH-SCALE EXPERIMENTS 
Agglomeration 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 


BENCH-SCALE EXPERIMENTS 
Heavy Media Separation 


studies on optimum coai preparation for liquefaction plant). 
16:25618 (1A:JP:In Japanese) 


Alkanes 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction). 16:25627 (IA:JP:in Japanese) 


Bituminous Coal 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP:in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA:JP;In Japanese) 


Chemical Analysis 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;ln Japanese) 


Coal Liquetaction 

Development of bituminous coal liquefaction technology.: Re- 
search and development using 1 Ud process supporting unit, 
16:25636 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;In Japanese) 

Coal Liquids 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on 1t/d process supporting unit (PSU)), 16:25617 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology): 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;in Japanese) 


Construction 
Development of bituminous coal liquefaction technology.: Re- 
search and development using 1 vd process supporting unit, 
16:25636 (IA;JP;in Japanese) 


Data Analysis 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;in Japanese) 


Hazardous Materials 
Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA;JP;In Japanese) 


Heavy Media Separation 
Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA;JP;ln Japanese) 
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BENCH-SCALE EXPERIMENTS 
Hydrogenation 


Hydrogenation 


Research and development of coal liquefaction technology (de- 


velopment of bituminous coal liquefaction technology).: 


Supporting research for pilot plant (research by test plant. fun- 


damental studies for the NEDOL process improvement), 
16:25619 (IA:JP:in Japanese) 
interlaboratory Comparisons 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA:JP:ln Japanese) 

Oil Yields 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on 1t/d process supporting unit (PSU)), 16:25617 
(IA:JP:In Japanese) 

Optimization 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA;JP;In Japanese) 

Pilot Plants 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA:JP;in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP:in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
Studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA;JP;ln Japanese) 

Quantity Ratio 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;In Japanese) 

Recycling 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquetaction technology).: 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;in Japanese) 

Removal 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA;JP;in Japanese) 

Sedimentation 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology): 
Supporting research for pilot plant (research by test plant, re- 
search on it/d process supporting unit (PSU)), 16:25617 
(IA;JP;In Japanese) 

Solvents 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on 1t/d process supporting unit (PSU)), 16:25617 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 


744 ERA Vol. 16, No. 10 


Supporting research for pilot plant (research by test plant. fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA:JP:In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA:JP:In Japanese) 

BENTHOS 
Application of index of biotic integrity (IBI) to fixed station water 
quality monitoring sites, 16:28593 (R;US) 
BENZOPHENONE 
Studies of ion solvation using pulse radiolysis, 16:27889 (R;US) 
BENZOPYRENE 

Multi-centred study aimed at the development and validation of 
methods for the biological monitoring of the influences of PAH 
on humans. Related investigations into the carcinogenicity of 
fractions of sidestream smoke condensate using the lung im- 
plantation test in rats, 16:28833 (1:DE;In German) 

BENZOTHIOPHENES 

See THIONAPHTHENES 
BENZOYLAMINOACETIC ACID 

See HIPPURIC ACID 
BENZOYLGLYCINE 

See HIPPURIC ACID 
BENZOYLGLYCOCOLL 

See HIPPURIC ACID 
BERKELIUM 249 

Coordination features of tetravalent berkelium and methods of 
its recovery and purification, 16:28002 (IA;SU) 

BERKELIUM COMPLEXES 

Complexation of TRI- and tetravalent americium and berkelium 
with H>PO,~ ions in acetonitrilic solutions, 16:27959 (IA;SU) 

Coordination features of tetravalent berkelium and methods of 
its recovery and purification, 16:28002 (IA;SU) 

BERKELIUM COMPOUNDS 
Radiation chemistry of actinides, 16:25826 (IA;SU) 
Thermodynamic parameters for the 
Me°++H*reversibleMe**+1/2 Hz (Me=Bk, Ce), 
(IA;SU) 
BERYLLIUM 9 TARGET 
Nuclear physics constants for thermonuclear fusion. A reference 
handbook, 16:29061 (R;XA) 
BERYLLIUM IONS 
Variational principle with nondifferentiable wave functions for 
equivalent electrons, 16:28890 (IA;SU;In Russian) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETAVOLTAIC CELLS 
Tritium-field betacells, 16:26237 (R;US) 
BEVERAGE INDUSTRY 
New industrial heat pump applications to ethanol production: 
Phase 1 final report, 16:27388 (R;US) 
BGO DETECTORS 
A new approach to pertorming holdup measurements on glove 
box exhausts, 16:26172 (R;US) 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BICRYSTALS 
Connection between grain boundary structure and energy: Re- 
vision, 16:27490 (R;US) 

Energy and Technology Review, February—March 

16:27454 (R;US) 
BIMETALS 
A simple sagittal focusing crystal which utilizes a bimetalli strip, 
16:28317 (R;US) 
BINARY ALLOY SYSTEMS 
Atomic structures and compositions of internal interfaces: [An- 
nual progress report], September 1, 1990—-August 31, 1991, 
16:27525 (R;US) 
BINARY-FLUID SYSTEMS 

Development of power generating plant utilizing hot water.: 
Development of binary cycle power generation plant (develop- 
ment of a 10 megawatt class demonstration plant (development 

of a downhole pump)), 16:26454 (IA;JP;In Japanese) 


reaction 
16:27950 


1991, 





BIOASSAY 
Evaluation of different in vitro assays of inherent sensitivity as 
predictors of radiotherapy response, 16:28610 (R;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCONVERSION 

See also FERMENTATION 

Development of a high performance separation membrane com- 
plex methane gas producer, 16:26265 (IA;JP;ln Japanese) 

BIOGAS 

See METHANE 
BIOGEOCENOSES 

See ECOSYSTEMS 
BIOLOGICAL AVAILABILITY 

Relative assessment of radionuclide accessibility administered 
into soil in an unknown physico-chemical form, 16:28522 
(IA;SU;In Russian) 

BIOLOGICAL DOSEMETERS 

Cytogenetic measurements of the relative biological effective- 

ness of tritium, 16:28657 (R;CA) 
BIOLOGICAL INDICATORS 

On possibility of using bacterial cultures for biological indication 

in case of low dose irradiation, 16:28766 (IA;SU;In Russian) 
BIOLOGICAL MATERIALS 

Are large highly charged polyatomic ions stable?, 16:27847 

(R;US) 
BIOLOGICAL MODELS 

[Development of paradigms for the dynamics of structured pop- 

ulations}: Technical progress report, 16:28597 (R;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL RECOVERY 

See also BIOLOGICAL REGENERATION 

Effect of enterovirus infection on the course of postirradiation 
recovery of mice lymphoid organs following sublethal irradia- 
tion, 16:28716 (IA;SU;in Russian) 

Heterogeneity of colony formation unit populations following 
sublethal irradiation of mice at the stage of postirradiation hy- 
perresistance, 16:28722 (IA;SU;in Russian) 

Modification of small intestinal injury by radioprotective sub- 
stances of various chemical classes, 16:28807 (IA;SU;In 
Russian) 

Repair in yeast and mammal cells following the effect of hyper- 
thermia and ionizing radiation, 16:28744 (IA;SU;In Russian) 

BIOLOGICAL REGENERATION 
Effect of low dose X-irradiation on regeneration of outside or- 
gans of elementary vertebrates, 16:28777 (IA;SU;In Russian) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOMASS 

Biomass characterization - Progress report, 16:26293 (RA;US) 

Conversion of biomass and fossil fuels to methanol and its ef- 
fect on CO, emissions, 16:26259 (R;US) 

Pretreatment research overview, 16:26268 (RA;US) 

BIOMASS PLANTATIONS 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the large agriculture plant)), 16:26413 
(IA;JP;In Japanese) 

BIOMEDICAL RADIOGRAPHY 

CEC quality criteria for diagnostic radiographic images and pa- 
tient exposure trial, 16:28615 (R;FR) 

First operation of the medical research facility at the NSLS for 
coronary angiography, 16:28611 (R;US) 

BIOPHYSICS 

Physics Division progress report, January 1, 1990—-December 

31, 1990, 16:29055 (R;US) 
BIOREACTORS 

Development of a high efficiency membrane complex methane 
production unit.: Development of instrumentation and control 
system technology, 16:26257 (IA;JP;In Japanese) 

Liquid fluidization of aspen wood chip beds, 16:26276 (RA;US) 


BITUMINOUS COAL 
Coal Liquetaction 


Progress in geothermal 
16:26466 (R;US) 

Research and development project of total water recycle sys- 
tem.: Water treatment reactor, 16:28548 (IA;JP;in Japanese) 

BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 

See HDEHP 

BISMUTH 209 

Absolute photofission cross section of sup(197)Au, sup(nat)Pb, 
sup(209)Bi, sup(232)Th, sup(238)U and sup(235)U nuclei by 
69-MeV monochromatic and polarized photons, 16:29087 
(R;BR) 

Study of nuclear photoexcitation mechanisms in the A region 
(3,3) through the fission, 16:29091 (R;BR;In Portuguese) 

BISMUTH 209 TARGET 

Neutron spectra from (p.n) reactions on the '® Ho, 2° Pb, 2% Pb, 
207 Pb, *°8 Pb and 2°¥Bi nuclides and their nuclear level densi- 
ties, 16:29092 (RA;XA) 

On narrow maximum in differential cross section under O for 2"" Bi 
- product of two-neutron transfer reaction in the 2°°Bi+**Ne re- 
action near the Coulomb barrier, 16:29093 (RA;SU;In Russian) 

BISMUTH 211 

On narrow maximum in differential cross section under O for 2"' Bi 
- product of two-neutron transfer reaction in the 2°°Bi+?4Ne re- 
action near the Coulomb barrier, 16:29093 (RA;SU;In Russian) 

BISMUTH COMPOUNDS 
See also BISMUTH OXIDES 
BISMUTH PHOSPHATES 

Effects of doping on hybridization gapped materials, 16:27607 
(R;US) 

BISMUTH GERMANATE DETECTORS 

See BGO DETECTORS 

BISMUTH OXIDES 

Consolidation and plasticity of Bi-Sr-Ca-Cu-O superconductors, 
16:27643 (R;US) 

On fragments packing in structures of high temperature su- 
perconducting bismuth-containing compounds, 16:27677 
(IA;SU;In Russian) 

Weak links within a BizSr2Ca;Cuz0, single crystal by magneti- 
zaion and dirct optical observations, 16:27690 (R;US) 

BISMUTH PHOSPHATES 
[200 Area monthly reports, January 1952—December 1952], 
16:25784 (R;US) 
BITUMENS 
16:25760 (PA;CA) 
BITUMINOUS COAL 
Ash Content 

The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 254 with Ohio 
No. 6 coal: Technical progress report, 16:25586 (R;US) 

Chemical Reaction Kinetics 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;In Japanese) 

Cleaning 

Coal surface control for advanced physical fine coal cleaning 
technologies: Quarterly report, January 1, 1991—March 31, 
1991, 16:25547 (R;US) 

Coal Liquetaction 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Engineering, construction and operation of 150t/d coal lique- 
faction pilot plant, 16:25616 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP;In Japanese) 


waste treatment biotechnology, 


ERA Vol. 16, No. 10 745 





BITUMINOUS COAL 
Coal Liquefaction 


Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA;JP;In Japanese) 

Coal Preparation 

Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Quarterly technical progress report No. 3, January 1, 
1991—March 31, 1991, 16:25549 (R;US) 

Coal Rank 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;In Japanese) 

Coking 
Coking properties of high inert coal, 16:25557 (RA;US) 
Combustion 

Power development plan and design of bituminous coal fired 

boiler, 16:25704 (RA;US) 
Combustion Properties 

Combustion properties of a low-ash bituminous coal, 16:25708 

(RA;US) 
Deashing 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology): 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;in Japanese) 

Desulfurization 

Coal surface control for advanced physical fine coal cleaning 
technologies: Quarterly report, January 1, 1991—March 31, 
1991, 16:25547 (R;US) 

Novel application of oil agglomeration technology, 16:25545 
(RA;US) 

Fuel Slurries 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;in Japanese) 

Materials Handling 

Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Quarterly technical progress report No. 3, January 1, 
1991—March 31, 1991, 16:25549 (R;US) 

Mixing Ratio 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP;in Japanese) 

Mixtures 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, 
Studies on optimum coal preparation for liquefaction plant), 
16:25618 (IA;JP;In Japanese) 

Particle Size 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP;In Japanese) 

Pyrolysis 

Characterization of low-temperature pyrolysis tars and effects of 
pyrolysis temperature on tar constitution, 16:25648 (RA;US) 

Effects of pyrolysis temperature on char oxidation kinetics, 
16:25552 (RA;US) 

Mild coal gasification - Screw pyrolyzer development and de- 
sign, 16:25583 (RA;US) 

Solvents 

Research and development of coal liquefaction technology (de- 

velopment of bituminous coal liquefaction technology).: 
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Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP:in Japanese) 

Structural Chemical Analysis 

Characterization of coal-derived materials by laser desorption 
mass spectrometry, 16:25647 (R;US) 

Ultrasonic Waves 

Use of ultrasound for enhanced direct coal liquefaction: Final 

report, August 1988—November 1990, 16:25598 (R;US) 
BLACK AMERICANS 
Energy and technology review: Science and math education, 
16:29456 (R;US) 

BLACK HOLES 

Hot hadrons and black holes, 16:28958 (R:BR) 
BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLASTS 

See EXPLOSIONS 
BLOCKING 

See CHANNELING 
BLOOD 

See also BLOOD CELLS 

Evaluation of the blood compatibility of PTFE grafted films with 
DMAA using gamma radiation, 16:28629 (|;BR;In Portuguese) 

BLOOD CELLS 
See also ERYTHROCYTES 
LEUKOCYTES 

Morphological changes in blood cells and blood-forming organs 
in amphibian and birds following irradiation, 16:28715 
(IA;SU;In Russian) 

BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD FORMATION 

Effect of immunotropic agents on hemopoiesis of the irradiated 
animals, 16:28720 (IA;SU;In Russian) 

Effect of low dose irradiation on quail hemopoiesis, 16:28775 
(IA;SU;In Russian) 

State phases of blood formation system under chronic low dose 
irradiation, 16:28810 (IA;SU;in Russian) 

Study of role of blood forming microsorroumding in mechanism 
of hemostimulating effect of antiactinic preparations, 
16:28714 (IA;SU;In Russian) 

BLOOD SERUM 

Radioresistance of natural protective factors of blood serum of 
Astrakhan sheep, 16:28666 (IA;SU;In Russian) 

Studies of multifrequency phase-resolved fluorescence spec- 
troscopy for spectral fingerprinting: Progress report, July 1, 
1988—December 31, 1991, 16:27801 (R;US) 

BLUE-GREEN ALGAE 

See CYANOBACTERIA 
BN-600 REACTOR 

See BELOYARSK-3 REACTOR 
BN-800 REACTOR 

Short introduction of the sodium-water steam generator safety 
program of the USSR, 16:26763 (RA;XA) 

BNL 

Imaging research at the National Synchotron Light Source, 

16:28157 (R;US) 
BOHUNICE A-1 REACTOR 
Health physics aspects of the impact of the A-1 nuclear power 
plant on underground waters, 16:26876 (IA;CS;In Slovak) 
BOHUNICE V-2 REACTOR 
DIAMO-K system, 16:26859 (IA;CS;In Slovak) 
BOILERS 

See also FLUIDIZED BED BOILERS 

Advanced slagging coal combustor utility demonstration: Vol- 
ume 3, Combustion engineering service report: [Final report], 
16:26481 (R;US) 

Development of an automatic changing hot-water boiler of 22- 
hole Yontan briquette, 16:25710 (RA;US) 

Power development plan and design of bituminous coal fired 
boiler, 16:25704 (RA;US) 





Results of the EPA LIMB demonstration at Edgewater. 16:26486 
(RA:US) 

BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLOMETERS 

High-T-bolometers, 16:28141 (R;US) 
BOLTING 

See FASTENING 
BONDING 

Technology development of a ceramic gas turbine. Study on 
test and evaluation methods of junction of ceramic materials. 
16:27448 (IA;JP:in Japanese) 

BONE MARROW CELLS 

Character of recovery of immunocompetent cell populations in 
lethally irradiated recipients of cryopreserved bone marrow, 
16:28718 (IA;SU;In Russian) 

Effect of low intensive laser radiation of various wave lengths on 
bone marrow predecessor of immunocompetent cells, 
16:28667 (IA;SU;in Russian) 

Effect of prolonged low dose irradiation on the number and qual- 
ity of cfu-5, 16:28704 (IA;SU;In Russian) 

Kinetics of colony-formation of bone marrow cells in 24 hours 
following irradiation, 16:28708 (IA;SU;in Russian) 

Study of role of blood forming microsorroumding in mechanism 
of hemostimulating effect of antiactinic preparations, 
16:28714 (IA;SU;In Russian) 

BONNEVILLE POWER ADMINISTRATION 
Operations, Maintenance, and Replacement 10-Year Plan, 
1990-1999, 16:27286 (R;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOOTSTRAP CURRENT 
Bootstrap currents in stellarators and tokamaks, 16:29342 (R;JP) 
BORATES 

Crystal growth during polymorphous transition in barium metab- 

orate, 16:27676 (IA;SU;in Russian) 
BOREHOLES 

The sonic borehole logging tool, 16:28418 (R;DK) 

Thermocouple psychrometer measurements of in situ water po- 
tential changes in heated welded tuff, 16:25999 (R;US) 

BORON 10 

Determination of boron concentration in graphite used in the 
Argonauta reactor from IEN (Nuclear Engineering Institute) 
using the neutron activation technique with charged particles, 
16:26893 (IA;BR;In Portuguese) 

Enrichment of boron 10, 16:27901 (1;BR;in Portuguese) 

BORON 11 TARGET 

Nuclear physics constants for thermonuclear fusion. A reference 

handbook, 16:29061 (R;XA) 
BORON CARBIDES 

Elastic wave dispersion in high-strength ceramics, 16:27700 
(R;US) 

High temperature thermoelectric properties of boron carbide, 
16:27699 (R;US) 

BORON OXIDES 

Combustion synthesis of oxide-carbide composites: Final re- 

port, 16:28035 (R;US) 
BOROSILICATE GLASS 

Aqueous corrosion mechanisms of the nuclear glass R7T7. Ex- 
perimental approach. Kinetics and thermodynamic simulation, 
16:27750 (R;FR;In French) 

NMR characterization of porous ceramics: Final report, May 15, 
1986—May 14, 1990, 16:27666 (R;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN CONDENSATION 
Field theoretical approach to Bose-Einstein condensation, 
16:29026 (R;BR) 
BOSONS 
See also GLUONS 
MESONS 
PHOTONS 

Chiral-bosons with Green-Schwarz supersymmetry, 16:29011 

(R;BR) 


BRINES 


BOTTOMONIUM 
Charmonium and bottomonium in potential model, 16:28975 
(IA:SU:In Russian) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY CONDITIONS 
Proceedings of the 5th and 6th symposiums on boundary-layer 
transition and its control. 16:27371 (R;JP:in Japanese) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIDWOOD-1 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Byron and Braidwood nuclear power plants. 16:27203 (R;US) 
BRAIDWOOD-2 REACTOR 
Auxiliary feedwater system risk-based inspection guide for the 
Byron and Braidwood nuclear power plants. 16:27203 (R:US) 
BRAIN 
See also CEREBRUM 
HYPOTHALAMUS 

Change in glutamic acid metabolism under x- and laser radia- 
tion, 16:28669 (IA:SU;in Russian) 

Peculiarities of discoordination mediator relations in brain at de- 
layed periods following external and combined effect of low 
dose irradiation, 16:28780 (IA:SU:in Russian) 

Postradiation damages of neuronal capture of mediators in the 
regulation centers of vegetative functions and its correction, 
16:28759 (IA:SU:In Russian) 

BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRASSICA 

Integrated control of Rapeseed pests, 16:28638 (R;PK) 

Oilseed brassica improvement: through induced mutations, 
16:28637 (R;PK) 

BRAZIL 

Time scales of variability associated with Nordeste precipitation, 

16:28488 (R;US) 
BRAZILIAN CNEN 

IPEN scientific and technical production 1987, 
(|;BR;In Portuguese) 

IPEN scientific and technical production 1989, 
(I:BR;In Portuguese) 

BRAZILIAN ORGANIZATIONS 

See also BRAZILIAN CNEN 

Analysis of scientific and technical production of IPEN-CNEN/SP 
in the period of 1984 to 1988, 16:29462 (1;BR;in Portuguese) 

BRAZING 
Fundamental metallurgical considerations in brazing and solder- 
ing, 16:27514 (R;US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREEDING BLANKETS 

Fusion fuel blanket technology, 16:29397 (IA;CA) 

Investigation of tritium release and retention in lithium alumi- 
nate, 16:29369 (R;US) 

Optimization of the neutron multiplier of experimental ayman hy- 
brid blankets with ThO2, 16:29385 (1A;CA) 

BREMSSTRAHLUNG 

See also SYNCHROTRON RADIATION 

Experimental verification of bremsstrahlung production and 
dosimetry predictions for 15.5 MeV electrons, 16:28412 (R;US) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES 
Seismic isolation in New Zealand, 16:26945 (RA;US) 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BRINES 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (desalination 
system using the brine water)), 16:26431 (IA;JP;in Japanese) 


16:29465 


16:29464 
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BRINES 


Results of investigations at the Zunil geothermal field. 
Guatemala: Well logging and brine geochemistry: Central 
American Energy and Resources Project. 16:26452 (R:US) 

BROMIDES 
See also CALIFORNIUM BROMIDES 
COPPER BROMIDES 
POTASSIUM BROMIDES 
SODIUM BROMIDES 

Carbon 13 NMR spectra of some bromides of the N-acetonyl- 
N-fenacyl-N-N-dimethylammonium p-substituted, 16:27870 
(IA:BR:In Portuguese) 

BRONCHI 
Measurement of the thickness of the bronchial epithelium, 
16:28658 (R:CA) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 

Physics and experiments at RHIC, 16:28160 (R:US) 

Properties of a symmetric RHIC insertion, 16:28214 (R;US) 

RHIC project, 16:28158 (R:US) 

Theory of the beta function shift due to linear coupling, 
16:28187 (R:US) 

BROWN COAL LIQUEFACTION PROCESS 

See BCL PROCESS 

BROWNIAN MOVEMENT 

The quantum brownian particle and memory effects, 16:29246 

(R:BR) 
BRUCE-1 REACTOR 

A summary of the assessment of fuel behaviour, fission product 
release and pressure tube integrity following a postulated 
large loss-of-coolant accident, 16:26588 (R;CA) 

Crud tolerant fuel channel closure for Bruce GS A, 16:26729 
(IA;CA) 

BRUCE-8 REACTOR 

Annulus gas system flow tests: 

16:26728 (IA;CA) 
BRUNSBUETTEL REACTOR 
Practical experience with instability measurements in German 
BWR's and related consequences, 16:26962 (RA;FR) 
BTU METERS 
See HEAT METERS 
BUBBLE CHAMBERS 

See also CRYOGENIC BUBBLE CHAMBERS 

Progress report of a research program in experimental high en- 
ergy physics: Task B, Interactions of leptons and hadrons, 
with accelerator and astrophysical sources: Progress report, 
16:28926 (R;US) 

BUBBLES 

Influence of bubble residence time in BWR stability, 16:26976 
(RA;FR) 

BUCKLING (STRUCTURAL) 

See DEFORMATION 

BUCKWHEAT 
Peculiarities of mutation process in buckwheat, 16:28794 
(IA;SU;In Russian) 
BUILDERS 
Builder's foundation handbook, 16:27361 (R;US) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING (MANUFACTURING) 
See FABRICATION 
BUILDING CONTRACTORS 
See BUILDERS 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;ln Japanese) 


Experiment and analysis, 
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In-situ and thin-specimen aging of experimental polyisocyanu- 
rate roof insulation foamed with alternative blowing agents. 
16:27345 (R:US) 

BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
Air Quality 

Terminal Regulated Air Volume (TRAV) systems, 16:27329 

(RA:US) 
Contamination 

Results of the radiological survey at the Jessop Steel Company 
Site, 500 Green Street, Washington, Pennsylvania (JSP001): 
Environmental Restoration and Waste Management Non- 
Defense Programs, 16:26135 (R;US) 

Design 

High Performance Building Users Group 
16:27333 (RA;US) 

Passive use of solar energy - a manual, 16:27357 (|;DE:In Ger- 
man) 

Energy Conservation 

Passive use of solar energy - a manual, 16:27357 (|;DE;in Ger- 
man) 

Energy Management 

Procurement practices for high performance Energy Manage- 
ment Control Systems (EMCS), 16:27327 (RA;US) 

Inventories 

Catalog of Hanford buildings and facilities: 
16:28045 (R;US) 

Passive Solar Heating Systems 

Passive use of solar energy - a manual, 16:27357 (1;DE;in Ger- 
man) 

Pressurization 

Modelling of blast wave propagation through the Darlington 
NGS powerhouse in the event of a nearby accidental explo- 
sion, 16:27051 (IA;CA) 

Seismic Eftects 

Applicability of base-isolation R and D in non-reactor facilities to 
a nuclear reactor plant, 16:26946 (RA;US) 

Comparison of SISEC code simulations with earthquake data of 
ordinary and base-isolated buildings, 16:26934 (R;US) 

Development of safety evaluation guidelines for base-isolated 
buildings in Japan, 16:26952 (RA;US) 

ENEA activities on seismic isolation of nuclear and non-nuclear 
structures, 16:26943 (RA;US) 

Seismic isolation in New Zealand, 16:26945 (RA;US) 

Seismic isolation retrofitting of the Salt Lake City and County 
Building, 16:26951 (RA;US) 

Seismic Isolation 

Comparison of SISEC code simulations with earthquake data of 

ordinary and base-isolated buildings, 16:26934 (R;US) 
Shock Absorbers 

Applicability of base-isolation R and D in non-reactor facilities to 
a nuclear reactor plant, 16:26946 (RA;US) 

Development of safety evaluation guidelines for base-isolated 
buildings in Japan, 16:26952 (RA;US) 

ENEA activities on seismic isolation of nuclear and non-nuclear 
structures, 16:26943 (RA;US) 

Seismic isolation in New Zealand, 16:26945 (RA;US) 

Seismic isolation retrofitting of the Salt Lake City and County 
Building, 16:26951 (RA;US) 

Ventilation Systems 

Terminal Regulated Air Volume (TRAV) systems, 16:27329 

(RA;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 


BUNDLES (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
BUREAU OF MINES 

See US BUREAU OF MINES 


(HYPERBUG), 


Miscellaneous, 





BURNERS 
Results of the EPA LIMB demonstration at Edgewater, 16:26486 
(RA;US) 
BURNUP 
Application of new gadolinium group cross sections in WIMS-D4 
burn-up calculations, 16:26829 (R:CS) 
Comparison of burnup measurement techniques, 16:25847 
(R;US) 
Radioactive decay properties of Bruce ‘A’ CANDU™ UO, fuel 
and fuel recycle waste, 16:26580 (R;CA) 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 


BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES 
AUTOBUS: System for analysis and administration of deficits in 
public transportation buses: System manual, 16:27370 
(R;US;In English, Spanish) 
BUTADIENE 
Aromatic-radical oxidation kinetics: Annual report, 1 July 1990— 
30 June 1991, 16:28034 (R;US) 
BUTANE 
Site isolation in vanadium phosphorus oxide alkane oxidation, 
16:27771 (R;US) 
BUTANOLS 
Polarization reversal of proton spins in solid-state targets by su- 
perradiance effects, 16:29178 (R;DE;In German) 
BUTENES 
Autoignition chemistry of C, olefins under motored engine con- 
ditions: A comparison of experimental and modeling results, 
16:28036 (R;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BRUNSBUETTEL REACTOR 
DODEWAARD REACTOR 
FORSMARK-1 REACTOR 
GARIGLIANO REACTOR 
GUNDREMMINGEN-2 REACTOR 
GUNDREMMINGEN-3 REACTOR 
HDR REACTOR 
HATCH-1 REACTOR 
KRUEMMEL REACTOR 
LA SALLE COUNTY-2 REACTOR 
LINGEN REACTOR 
MILLSTONE-1 REACTOR 
RWE-BAYERNWERK REACTOR 
RINGHALS-1 REACTOR 
RIVER BEND-1 REACTOR 
RIVER BEND-2 REACTOR 
TVO-1 REACTOR 
Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, October 1989—March 1990: Vol- 
ume 5, No. 1, 16:27617 (R;US) 
Atws 
An analysis of reactor transient response for boiling water reac- 
tor ATWS events, 16:26985 (RA;FR) 
Analysis of water level reduction during ATWS/instability events, 
16:26984 (RA;FR) 
Effect of balance of plant and control system feedback on ampli- 
tude of power and flow oscillations, 16:26987 (RA;FR) 
Effect of power oscillations on suppression pool heating during 
ATWS conditions, 16:26986 (RA;FR) 
Auxiliary Water Systems 
Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making, 
16:27190 (RA;US) 


BWR TYPE REACTORS 
Pressure Vessels 


Blackouts 

The response of BWR Mark Ili containments to short-term sta- 

tion blackout severe accident sequences, 16:27205 (R;US) 
Containment Systems 

Assessment of ex-vessel steam pressure spikes in BWR Mark 2 
containments, 16:27127 (RA:US) 

Multi-compartment hydrogen deflagration experiments in the 
Battelle-Frankfurt model containment, 16:27123 (RA;US) 

Performance of containment penetrations under severe acci- 
dent loadings, 16:27134 (RA;US) 

Preliminary observations of gate vaive flow interruption tests, 
Phase 2, 16:27095 (RA;US) 

The response of BWR Mark Ill containments to short-term sta- 
tion blackout severe accident sequences, 16:27205 (R;US) 

Control Rooms 

Research study on the effects of illumination on performance of 

control room tasks, 16:27103 (RA;US) 
Coolant Cleanup Systems 

Results of gate valve flow interruption tests in the RWCU line 

environment, 16:27089 (RA;US) 
Electric Cables 

Loss-of-coolant accident (LOCA) testing of aged cables for nu- 

clear plant life extension, 16:27157 (RA;US) 
Emergency Plans 

An approach toward estimating the safety significance of normal 
and abnormal operating procedures in nuclear power plants, 
16:27104 (RA;US) 

Engineered Safety Systems 

A systems engineered approach towards improved safety and 
performance of valves, 16:27090 (RA;US) 

Comprehensive aging assessment of circuit breakers and relays 
for nuclear plant aging research (NPAR) program Phase 2, 
16:27159 (RA;US) 

Effects of Fire Protection System Actuation on Safety Related 
Equipment, Generic Issue 57, 16:27093 (RA;US) 

Evaluation of check valve monitoring methods, 16:27085 (RA;US) 

Improving check valve reliability through research regarding 
degradation of vaive internals, 16:27088 (RA;US) 

Limitation and further development of seismic PSA in the view 
points of design human error and failure of safety-related logi- 
cal system, 16:27181 (RA;US) 

Overview and status of EPRI MOV Test Program, 16:27087 
(RA;US) 

Safety system function trend indicator: Theory and test applica- 
tion, 16:27107 (RA;US) 

Excursions 
Reactivity accidents: A reassessment of the design-basis 
events, 16:27114 (RA;US) 
Fuel Assemblies 
Flow stability investigations of SVEA BWR fuel, 16:26961 (RA;FR) 
Fuel Rods 

NDT examinations of nine BWR fuel rods irradiated in TVO-1— 
Task 3: High Burnup Effects Program, 16:26520 (R;US) 

Power bumping of GE rods—Task 2C (Group 1): High Burnup 
Effects Program, 16:26518 (R;US) 

Meetings 

Proceedings of the International Workshop on Boiling Water Re- 

actor Stability, 16:26513 (R;XN) 
Meltdown 

Fission product chemistry in severe nuclear reactor accidents, 

16:27025 (R;FR) 
Pressure Vessels 

Bottom head failure program plan, 16:27124 (RA;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

Ductile fracture analysis of low upper-shelf tearing experiment 
V-8A, 16:27081 (RA;US) 

Experimental and theoretical investigations of crack initiation 
and crack propagation in heavy section hollow cylinders un- 
der pressurized thermal shock loading, 16:27080 (RA;US) 

Fracture analysis of a thick-walled pressure vessel under 
pressurized-thermal-shock loading (PTSE-2), 16:27077 
(RA;US) 
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BWR TYPE REACTORS 
Pressure Vessels 


Heavy Section Steel Technology program fracture issues, 
16:27139 (RA:US) 

Heavy-Section Steel Irradiation Program summary, 16:27140 
(RA;US) 

Power Reactor Embrittlement Data Base, 16:27142 (RA;US) 

Use of J/Jy-R curves in assessing the fracture behavior of low 
upper shelf toughness materials, 16:27141 (RA;US) 

Primary Coolant Circuits 

Environmentally assisted cracking in light water reactors, 
16:27158 (RA;US) 

Hydrogen water chemistry for BWRs: A status report on the 
EPRI development program, 16:27154 (RA;US) 

NDE reliability and advanced NDE technology validation, 
16:27152 (RA;US) 

Results of gate valve flow interruption tests in the RWCU line 
environment, 16:27089 (RA;US) 

Reactor Accidents 

Assessment of candidate accident management strategies, 
16:27115 (RA;US) 

Evaluation of strategies for severe accident prevention and miti- 
gation, 16:27116 (RA;US) 

Framework for accident management, 16:27112 (RA;US) 

Responding to emergencies: How organization and manage- 
ment make a difference, 16:27111 (RA;US) 

Revised Severe Accident Research Program Plan, 16:27119 
(RA;US) 

Status of cooperative efforts on the VICTORIA code for fission 
product release and transport, 16:27126 (RA;US) 

US nuclear industry perspective on accident management, 
16:27118 (RA;US) 

Reactor Components 

Cast stainless steel aging: Mechanisms and predictions, 
16:27155 (RA:US) 

Risk-based configuration control system: Analysis and ap- 
proaches, 16:27108 (RA;US) 

The use of NPAR results in plant inspection activities, 16:27163 
(RA:US) 

Reactor Control Systems 

Human factors survey of advanced instrumentation and con- 
trols, 16:27096 (RA;US) 

improving safety through an integrated approach for advanced 
control room development, 16:27099 (RA;US) 

The effects of local control station design variation on plant risk, 
16:27100 (RA:US) 

Reactor Cooling Systems 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

On the validity of fracture assessment methods for flawed large- 
scale pressure vessels, 16:27078 (RA;US) 

Prediction of the failure stress trom Japanese carbon steel pipe 
fracture experiments, 16:27073 (RA;US) 

Predictions of failure for some of the international pipe tests us- 
ing the R6 method, 16:27075 (RA;US) 

Summary of the status of pipe fracture predictions, 16:27076 
(RA;US) 

Tests on thick section steel to determine fracture toughness and 
a comparison with conventional assessment methods, 
16:27079 (RA;US) 

Reactor Core Disruption 

Assessment of ex-vessel steam pressure spikes in BWR Mark 2 
containments, 16:27127 (RA;US) 

Comparison of analytical models and calculated results of 
source term evaluation codes, 16:27187 (RA;US) 

Current status, uses, and limitations of probabilistic accident 
progression analyses and source term analyses, 16:27191 
(RA;US) 

Fuel-coolant interactions and vapor explosions; Recent results 
and related issues, 16:27125 (RA;US) 

Hydrogen mixing experiments in the HDR-facility, 16:27121 
(RA;US) 

Recriticality in a BWR following a core damage accident, 
16:27113 (RA;US) 

Safety goals and functional performance criteria, 16:27200 
(RA;US) 
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Reactor Instrumentation 
Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making, 
16:27190 (RA;US) 
Instrument air system - Aging impact on system availability, 
16:27161 (RA;US) 


Reactor Maintenance 
Extending the evaluation of MAPPS: Results of user participa- 
tion, 16:27110 (RA;US) 


Reactor Materials 
Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, Apri+-September 1990: Volume 
5, No. 2, 16:26521 (R;US) 


Reactor Operation 
Licensee Event Report (LER) compilation for month of May 
1991: Volume 10, No. 5, 16:26802 (R;US) 
Office for Analysis and Evaluation of Operational Data 1990 an- 
nual report: Volume 5, No. 1, Power reactors, 16:27070 (R;US) 


Reactor Protection Systems 
Resolution of Generic Issue 115, Enhancement of the Reliability 
of Westinghouse Solid-State Protection System, 16:27091 
(RA;US) 


Reactor Safety 

Aging effects in component failure and downtime data and im- 
pacts on plant risk, 16:27162 (RA;US) 

Beyond Design Basis Accidents in Spent Fuel Pools, Generic 
Issue 82, 16:27092 (RA;US) 

Cast stainless steel aging: Mechanisms and predictions, 
16:27155 (RA;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

Comprehensive aging assessment of circuit breakers and relays 
for nuclear plant aging research (NPAR) program Phase 2, 
16:27159 (RA;US) 

Development and integration of programmatic performance indi- 
cators, 16:27109 (RA;US) 

Ductile fracture analysis of low upper-shelf tearing experiment 
V-8A, 16:27081 (RA;US) 

Effects of Fire Protection System Actuation on Safety Related 
Equipment, Generic Issue 57, 16:27093 (RA;US) 

Environmentally assisted cracking in light water reactors, 
16:27158 (RA;US) 

Evaluation of check valve monitoring methods, 16:27085 (RA;US) 

Experimental and theoretical investigations of crack initiation 
and crack propagation in heavy section hollow cylinders un- 
der pressurized thermal shock loading, 16:27080 (RA:US) 

Extending the evaluation of MAPPS: Results of user participa- 
tion, 16:27110 (RA;US) 

Fracture analysis of a thick-walled pressure vessel under 
pressurized-thermal-shock loading (PTSE-2), 16:27077 
(RA;US) 

Future plans for NRC thermal-hydraulic research, 16:27148 
(RA;US) 

GI-113, Dynamic Qualification and Testing of Large Bore Hy- 
draulic Snubbers, 16:27094 (RA;US) 

Generalizing human error rates: A taxonomic approach, 
16:27106 (RA;US) 

Great earthquake potential in Oregon and Washington: An 
overview of recent coastal geologic studies and possible seg- 
mentation of the central Cascadia subduction zone, 16:27132 
(RA;US) 

Heavy Section Steel Technology program fracture issues, 
16:27139 (RA;US) 

Heavy-Section Steel Irradiation Program summary, 16:27140 
(RA;US) 

Human factors survey of advanced instrumentation and con- 
trols, 16:27096 (RA;US) 

Improving check valve reliability through research regarding 
degradation of valve internals, 16:27088 (RA;US) 

Improving safety through an integrated approach for advanced 
control room development, 16:27099 (RA;US) 

Improving the reliability of service water systems at nuclear 
power plants, 16:27097 (RA;US) 





Instrument air system - Aging impact on system availability, 
16:27161 (RA;US) 

Loss-of-coolant accident (LOCA) testing of aged cables for nu- 
clear plant life extension, 16:27157 (RA;US) 

NDE reliability and advanced NDE technology validation, 
16:27152 (RA;US) 

NPAR approach to controlling aging in nuclear power plants, 
16:27165 (RA;US) 

Nuclear Safety Research Review Committee, 16:27084 (RA;US) 

On the validity of fracture assessment methods for flawed large- 
scale pressure vessels, 16:27078 (RA;US) 

Organizational learning in high risk technologies: Evidence from 
the nuclear power industry, 16:27105 (RA;US) 

Overview of NRC's Human Factors Regulatory Research Pro- 
gram, 16:27098 (RA;US) 

Overview of the NRC earthsciences research, 16:27129 (RA:US) 
Paleoliquefaction investigations along the Atlantic Seaboard im- 
plications for long-term seismic hazard, 16:27130 (RA;US) 
Paleoseismic history of the Meers fault, southwestern Okla- 
homa, and implications for evaluations of earthquake hazards 

in the central and eastern United States, 16:27131 (RA:US) 

Performance of containment penetrations under severe acci- 
dent loadings, 16:27134 (RA;US) 

Personal views on some issues related to nuclear energy, 
16:27083 (RA;US) 

Power Reactor Embrittlement Data Base, 16:27142 (RA;US) 

Prediction of the failure stress from Japanese carbon steel pipe 
fracture experiments, 16:27073 (RA;US) 

Predictions of failure for some of the international pipe tests us- 
ing the R6 method, 16:27075 (RA;US) 

Preliminary observations of gate valve flow interruption tests, 
Phase 2, 16:27095 (RA;US) 

Reactivity accidents: A reassessment of the design-basis 
events, 16:27114 (RA;US) 

Research in nuclear safety and the budget squeeze, 16:27082 
(RA;US) 

Research study on the effects of illumination on performance of 
control room tasks, 16:27103 (RA;US) 

Resolution of Generic Issue 115, Enhancement of the Reliability 
of Westinghouse Solid-State Protection System, 16:27091 
(RA;US) 

Results of gate valve flow interruption tests in the RWCU line 
environment, 16:27089 (RA;US) 

Safety goals and functional performance criteria, 16:27200 
(RA;US) 

Severe accident Zircaloy oxidation/hydrogen generation behav- 
ior noted from in-pile test data, 16:271Z9 (RA;US) 

Summary of the status of pipe fracture predictions, 16:27076 
(RA;US) 

Tests on thick section steel to determine fracture toughness and 
a comparison with conventional assessment methods, 
16:27079 (RA;US) 

The 1886 Charleston earthquake - an overview of geological 
studies, 16:27128 (RA;US) 

The November 25, 1988 Saguenay earthquake in Quebec 
Province and its implications for seismic hazard, 16:27133 
(RA;US) 

The effects of local control station design variation on plant risk, 
16:27100 (RA;US) 

The use of NPAR results in plant inspection activities, 16:27163 
(RA;US) 

Use of J/Jy-R curves in assessing the fracture behavior of low 
upper shelf toughness materials, 16:27141 (RA;US) 


Reactor Satety Experiments 

Multi-compartment hydrogen deflagration experiments in the 
Battelle-Frankfurt model containment, 16:27123 (RA;US) 

Relay testing at Brookhaven National Laboratory, 16:27136 
(RA;US) 


Reactor Stability 

3D analysis of BWR stability in low tlow condition, 16:26967 
(RA;FR) 

A parametric study of variables affecting BWR _ instability, 
16:26973 (RA;FR) 


BWR TYPE REACTORS 
Risk Assessment 


A sensitivity analysis for the BWR stability behaviour. 16:26972 
(RA:FR) 

Application of Galerkin’s method for calculating boiling water re- 
actor limit-cycle amplitude using the LAPUR feedback-transfer 
function and the point-kinetics equations, 16:26975 (RA:FR) 

Assessment and application of the RAMONA three-dimensional 
transient code to BWR stability, 16:26980 (RA:FR) 

Assessment of RAMONA-3B methodology with FRIGG dynamic 
tests, 16:26982 (RA;:FR) 

BWR core thermal-hydraulic stability experience and safety sig- 
nificance, 16:26959 (RA;FR) 

BWR core thermal-hydraulic stability in anticipated transients 
without SCRAM, 16:26983 (RA:FR) 

Examination of nuclear thermal hydraulic oscillation modes in 
BWR core, 16:26968 (RA;FR) 

Fuel integrity evaluation at instability phenomenon, 16:26969 
(RA;FR) 

Harmonic modes of the neutron diffusion equation: application 
to BWR stability, 16:26974 (RA:FR) 

Influence of bubble residence time in BWR stability, 16:26976 
(RA;FR) 

Investigation of Chinshan BWR/4 stability analysis, 16:26989 
(RA;FR) 

Proceedings of the International Workshop on Boiling Water Re- 
actor Stability, 16:26513 (R;XN) 

Radial nodalization effects on BWR stability calculations, 
16:26971 (RA;FR) 

Space-dependent stability analysis of core wide and regional 
modes in BWR, 16:26977 (RA;FR) 

Summary of RETRAN calculations on LaSalle 2 neutron flux os- 
cillation event performed at JAERI, 16:26979 (RA;FR) 

TRACG analysis of BWR pliant stability data, 16:26978 (RA;FR) 


Risk Assessment 


A method to integrate human factors expertise into the PRA pro- 
cess, 16:27101 (RA;US) 

Accident sequence frequency analysis - Perspectives and limi- 
tations, 16:27185 (RA;US) 

Application of PSA for optimization of systems design and back- 
fitting at Siemens/KWU, 16:27180 (RA;US) 

Application of probabilistic safety analysis to licensing in Japan, 
16:27178 (RA;US) 

Bounding probabilistic safety assessment probabilities by real- 
ity, 16:27188 (RA;US) 

Common cause failure analysis: Where do we go from here?, 
16:27184 (RA;US) 

Common problems in the elicitation and analysis of expert opinion 
affecting probabilistic safety assessments, 16:27194 (RA;US) 

Comparison of analytical models and calculated results of 
source term evaluation codes, 16:27187 (RA;US) 

Current status, uses, and limitations of probabilistic accident 
progression analyses and source term analyses, 16:27191 
(RA;US) 

Future developments in probabilistic safety assessment, 
16:27202 (RA;US) 

Impact of parametric and modelling uncertainties and scope lim- 
itations on numerical PSA results, 16:27199 (RA;US) 

Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making, 
16:27190 (RA;US) 

Insights of PSA studies made for operating nuclear power sta- 
tions in Finland, 16:27170 (RA;US) 

Limitation and further development of seismic PSA in the view 
points of design human error and failure of safety-related logi- 
cal system, 16:27181 (RA;US) 

Modeling errors of commission for the ISLOCA Research Pro- 
gram, 16:27193 (RA;US) 

NRC regulatory uses of PSA, 16:27177 (RA;US) 

New aspects of the PSA methodology for the passive safety 
plants, 16:27175 (RA;US) 

Practice and trends of the living PSA, 16:27192 (RA;US) 

Recent results of level 1 PSA for nuclear power piants in Japan, 
16:27171 (RA;US) 

Risk-based configuration control system: Analysis and ap- 
proaches, 16:27108 (RA;US) 
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BWR TYPE REACTORS 
Risk Assessment 


Safety system function trend indicator: Theory and test applica- 
tion. 16:27107 (RA:US) 

Seismic PRA methods: 
(RA:US) 

Severe accident risks: An assessment for five US nuclear 
power plants. Where do we go from here?, 16:27167 (RA:US) 

Showing compliance with probabilistic safety criteria and objec- 
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16:25621 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP;ln Japanese) 

The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 254 with Ohio 
No. 6 coal: Technical progress report, 16:25586 (R;US) 


CATARACTS 
Cataractogenic efficiency of accelerated charged particles of 
high energy, 16:28758 (IA;SU;In Russian) 


CATECHOLAMINES 
Adrenergic regulation of aspartateamino transferase isoenzyme 
activity in rat tissues under irradiation with 0.4 Gy, 16:28702 
(IA;SU;in Russian) 


CATHODES 
ANL’s development of conductive ceramic components for 
MCFC, 16:27300 (R;US) 
Pseudo homogeneous catalyst layer model for polymer elec- 
trolyte fuel cell, 16:27324 (R;US) 


CAULIFLOWER 
See BRASSICA 


CAVING MINING 
Trial work of sublevel caving method to extract thick and steeply 
inclined coal seams using chock supports, 16:25696 (RA;US) 


CAVITY RESONATORS 

Accuracy increase of phase-of-flight technique for multires- 
onator accelerator tuning by the methods of repression 
analysis, 16:28236 (RA;SU;In Russian) 

Acoustic method for determination of slectromagnetic character- 
istics of accelerating structures, 16:28243 (RA;SU;In Russian) 

Analysis of electromagnetic resonant cavities and waveguides 
using MSC/EMAS, 16:28283 (RA;US) 

Calculation of electrodynamical characteristics and choice of ac- 
celerating structure for the NR_ storage-stretcher ring, 
16:28247 (RA;SU;In Russian) 

Development of the oncoming bars type accelerating systems, 
16:28238 (RA;SU;In Russian) 

Foundations for calculations of devices for power input into res- 
onator accelerating sections, 16:28237 (RA;SU;In Russian) 
Four-sectional accelerating resonator tuning, 16:28234 

(RA;SU;in Russian) 

Higher order mode damping in an ALS test cavity, 16:28179 
(R;US) 

Numerical simulation of a split cavity oscillator and rf conver- 
sion, 16:28296 (R;US) 
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On calculating the frequency difference caused by metallic 
spheroid in nonuniform field with small perturbation method, 
16:28190 (R;SU) 

Sliding mode controller of rf cavity tuning loop, 16:28299 (R;US) 

The B-4 synchrotron accelerating system, 16:28246 (RA;SU:In 
Russian) 

CDF 
ASIC design at Fermilab, 16:28337 (R:US) 
Jets in CDF, 16:28931 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
GROWTH 
CELL GROWTH (PLANT) 
See GROWTH 


CELL MEMBRANES 

Effect of x-radiation on the connection of calmodulin with mem- 
branes of gray substance of rat brain, 16:28690 (IA;SU:In 
Russian) 

Interaction of universal regulation systems of cellular 
metabolism under the effect of ionizing radiation, 16:28673 
(IA;SU:In Russian) 

CELL NUCLEI 

See also NUCLEOLI 

Adaptive changes of topological characteristics of lymphocyte 
nuclei at low dose x-irradiation, 16:28739 (IA;SU;In Russian) 

lonizing radiation effect on nucleus cover of liver of pregnant 
rats and embryos, 16:28678 (IA;SU;In Russian) 

Radiosensitivity mechanisms in cell nuclei: role of secondary in- 
termediates and protein phosphorylation systems, 16:28687 
(IA;SU;In Russian) 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLULASE 

Bacterial cellulases: Regulation of synthesis, 16:26284 (RA;US) 

Cellulase enzymology research: An overview, 16:26278 (RA;US) 

Cloning enzymes for use in converting biomass to ethanol, 
16:26277 (RA;US) 

The effect of denaturation and reduction on cellobiohydrolase | 
from Trichoderma reesei, 16:26282 (RA;US) 

The thermal unfolding of Trichoderma reesei CBH |, 16:26283 
(RA;US) 

CELLULASES 
See CELLULASE 
CELLULOSE 

Development of a preliminary mathematical model for the con- 
version of cellulose to ethanol, 16:26275 (RA;US) 

Development of technology for fuel alcohol.: Searching and 
breeding of superior bacteria, 16:26263 (IA;JP;ln Japanese) 

Dilute acid pretreatment of corn cobs, corn stover, and short- 
rotation crops, 16:26270 (RA;US) 

Microbiology and physiology of anaerobic fermentations of cel- 
lulose: Progress report, 16:26261 (R;US) 

Overview of the simultaneous saccharification and fermentation 
process for ethanol production from cellulosic biomass, 
16:26274 (RA;US) 

Production of organic chemicals via bioconversion: A review of 
the potential, 16:26262 (R;US) 

Use of MAb-colloidal gold conjugates to visualize Trichoderma 
reesei CBH | and EG | on aspen cellulose, 16:26280 (RA;US) 

CEMENTS 

Characterisation and modelling of blended cements and their ap- 
plication to radioactive waste immobilisation, 16:27727 (R;GB) 

Colloids related to low level and intermediate level waste, 
16:25875 (R;GB) 

Leaching studies of low-level radioactive waste forms, 16:25955 
(IA;CA) 

Some aspects about the Portland cement utilization as a matrix 
for radioactive waste immobilization, 16:25941 (I;BR;In Por- 
tuguese) 





CENTRAL AMERICA 

See also GUATEMALA 

The status of energy planning in five Central American coun- 
tries, 16:27239 (R;US) 

CENTRAL NERVOUS SYSTEM 

See also BRAIN 

Effect of low dose irradiation on neurons and central nervous 
system, 16:28787 (IA:SU;In Russian) 

Nuclear medicine and imaging research: Quantitative studies in 
radiopharmaceutical science: Comprehensive 3-year progress 
report, January 1, 1989-December 31, 1991, 16:28614 (R;US) 

CENTRAL REGION 
See FEDERAL REGION III 
CENTRALLY PLANNED ECONOMIES 

Energy situation in Eastern Europe at a turning point, 16:27241 

(R;JP;in Japanese) 
CERAMICS 
Bonding 

Technology development of a ceramic gas turbine.: Study on 
test and evaluation methods of junction of ceramic materials, 
16:27448 (IA;JP;In Japanese) 

Casting 

Ceramic processing and component fabrication development for 

advanced gas-turbine engines, 16:27417 (RA;US) 
Creep 

Technology of a ceramic gas turbine.: Confirmation test of relia- 

bility of ceramic comonents, 16:27447 (IA;JP;In Japanese) 
Detects 

Technology of a ceramic gas turbine.: Confirmation test of relia- 

bility of ceramic comonents, 16:27447 (IA;JP;in Japanese) 
Elasticity 

Elastic wave dispersion in high-strength ceramics, 16:27700 

(R;US) 
Fabrication 

Fabrication of low cost and high performance ceramic gas tur- 
bine engine components, 16:27421 (RA;US) 

Fabrication of silicon nitride ceramics by microwave heating, 
16:27661 (R;US) 

Progress in ceramic component fabrication for the AGT-5 en- 
gine, 16:27420 (RA;US) 

Fracture Properties 

A Weibull brittle material failure model for the ABAQUS com- 
puter program, 16:27689 (R;US) 

Development of toughened ceramics for elevated temperatures, 
16:27664 (R;US) 

Technology of a ceramic gas turbine.: Confirmation test of relia- 
bility of ceramic comonents, 16:27447 (IA;JP;in Japanese) 

Fracturing 

Research and development project of fine ceramics, 16:27671 

(IA;JP;in Japanese) 
Gas Turbines 

Technology development of a ceramic gas turbine.: Study on 
test and evaluation methods of junction of ceramic materials, 
16:27448 (IA;JP;In Japanese) 

Grain Boundaries 

Determination of thermodynamic and kinetic properties of grain 
boundaries using high temperature calorimetry, 16:27644 
(R;US) 

Heat Resistant Materials 

Development of a ceramic gas turbine.: Regenerating single- 
shaft axial flow turbine for co-generation, 16:27444 (IA;JP;In 
Japanese) 

Development of a ceramic gas turbine.: Regenerating two-shaft 
axial-flow turibne for co-generation, 16:27445 (IA;JP;In 
Japanese) 

Development of a ceramic gas turbine.: Regenerating two-shaft 
radial turbine for portable power generation, 16:27446 
(IA;JP;in Japanese) 

Heat Transfer 

Development of a ceramic gas turbine.: Regenerating two-shaft 
radial turbine for portable power generation, 16:27446 
(IA;JP;in Japanese) 

lon Implantation 
Ultrahigh current density ion implantation, 16:27492 (RA;US) 


CERAMICS 
Vapor Deposited Coatings 


Lubrication 
High-temperature vapor phase lubrication of ceramics, 
16:27377 (RA;US) 
Mechanical Properties 
Cooperative international program on mechanical strength mea- 
surements of ceramics, 16:27717 (RA:US) 
Effects of the environment on the mechanical behavior of ce- 
ramics, 16:27715 (RA;US) 
Life prediction methodology for ceramic components, 16:27425 
(RA;US) 
Molding 
Ceramic processing and component fabrication development for 
advanced gas-turbine engines, 16:27417 (RA;US) 
Nondestructive Testing 
Progress in life prediction methodology for ceramic components 
of advanced heat engines, 16:27426 (RA;US) 
Technology of a ceramic gas turbine.: Confirmation test of relia- 
bility of ceramic comonents, 16:27447 (IA;JP;in Japanese) 
Optical Microscopy 
A contribution to the study of metal-ceramic bonding by direct 
vacuum brazing with reactive metals, 16:27673 (1;BR;In Por- 
tuguese) 
Oxidation 
Research and development project of fine ceramics, 16:27671 
(IA;JP;In Japanese) 
Porosity 
NMR characterization of porous ceramics: Final report, May 15, 
1986—May 14, 1990, 16:27666 (R;US) 
Radiation Effects 
Ceramic decomposition under irradiation: [Annual] progress re- 
port, 16:27667 (R;US) 
Reliability 
Technology of a ceramic gas turbine.: Confirmation test of relia- 
bility of ceramic comonents, 16:27447 (IA;JP;In Japanese) 
Research Programs 
ATTAP/AGT101 ceramic technology development, 16:27415 
(RA;US) 
Automotive gas turbine program overview, 16:27414 (RA;US) 
Publications of the Fossil Energy Advanced Research and Tech- 
nology Development Materials Program, June 1, 1989 
through March 31, 1991, 16:25722 (R;US) 
Ruptures 
Technology of a ceramic gas turbine.: Confirmation test of relia- 
bility of ceramic comonents, 16:27447 (IA;JP;in Japanese) 
Sliding Friction 
Adherent ceramic coatings to reduce contact stress damage of 
ceramics, 16:27718 (RA;US) 
Slip Casting 
Advances in the drained shaping of ceramics, 16:27697 (R;US) 
Development of pressure slip cast silicon nitride rotors for ad- 
vanced gas turbine engines, 16:27418 (RA;US) 
Stress Analysis 
Development of a ceramic gas turbine.: Regenerating two-shaft 
radial turbine for portable power generation, 16:27446 
(IA;JP;In Japanese) 
Synthesis 
Development of ultra-low-expansion ceramics: Synthe- 
sis, thermal expansion, and thermal conductivity of 
(Ca, _y,Mgx)Zr4(PO4)¢, 16:27719 (RA;US) 
Thermal Conductivity 
Development of ultra-low-expansion ceramics: Synthe- 
sis, thermal expansion, and thermal conductivity of 
(Cay_,,Mgx)Zr4(PO4)¢, 16:27719 (RA;US) 
Thermal Expansion 
Development of ultra-low-expansion ceramics:  Synthe- 
sis, thermal expansion, and thermal conductivity of 
(Cay_x,Mgx)Zr4(PO4)6, 16:27719 (RA;US) 
Uses 
Impact design methods for ceramic components in gas turbine 
engines, 16:27416 (RA;US) 
Vapor Deposited Coatings 
Adherent ceramic coatings to reduce contact stress damage of 
ceramics, 16:27718 (RA;US) 
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CERAMICS 
Verification 


Verification 

Technology of a ceramic gas turbine.: Confirmation test of relia- 

bility of ceramic comonents, 16:27447 (IA;JP;In Japanese) 
Wear Resistance 

Current progress in studies of dynamic contact of ceramics for 
advanced heat engines, 16:27462 (RA;US) 

Research and development project of fine ceramics, 16:27671 
(IA;JP;In Japanese) 

Wear-resistant ceramic coatings, 16:27427 (RA;US) 

Wear-resistant ceramic coatings for diesel engine components, 
16:27722 (RA;US) 

X-Ray Diffraction 

A contribution to the study of metal-ceramic bonding by direct 
vacuum brazing with reactive metals, 16:27673 (1;BR;In Por- 
tuguese) 

CEREALS 

See also MAIZE 

Mutation Breeding Newsletter. No. 37, 16:28634 (I;XA) 
CEREBRUM 

16:28032 (PA;US) 
CERIUM 

Magnetic behaviour of curium and americium-curium alloys, 
16:27585 (IA;SU) 

CERIUM 144 
Assessment of vertical migration parameters of Chernobylsk ac- 
cidental releases, 16:28520 (IA;SU;In Russian) 
CERIUM COMPOUNDS 
See also CERIUM OXIDES 
CERIUM SILICIDES 

Effects of doping on hybridization gapped materials, 16:27607 
R;US) 

Gains parameters for the 
Me**+H*reversibleMe**+1/2 Hz (Me=Bk, Ce), 
(IA;SU) 

CERIUM IONS 

Electronic structure in the actinides: 

16:27875 (R;US) 
CERIUM OXIDES 

Alumina reinforced tetragonal zirconia (TZP) composites: 
Progress report, July 1, 1990—June 30, 1991, 16:27726 (R;US) 

Defect structures in actinide oxides correlated with bulk, thermo- 
physical and thermodynamic properties, 16:27682 (IA;SU) 

CERIUM SILICIDES 

Inconsistencies with the single impurity Undersign model in pho- 
toelectron spectra of cerium heavy fermion compounds, 
16:27759 (R:US) 

CERMETS 

16:27767 (PA;US) 
CESIUM 

16:28582 (PA;US) 
CESIUM 134 

Analysis of the source term in the Chernobyl-4 accident, 
16:27024 (R;FR) 

Effect of improvement of natural mowing and pastures on ra- 
dionuclide migration in the system of soil-plant, 16:27057 
(IA;SU;In Russian) 

Partitioning between sediment and porewater of radiocesium 
from Chernobyl fallout, 16:26940 (R;US) 

Some peculiarities of buildup and excretion of radioisotopes 
from the organism of agricultural animals, 16:28793 (IA;SU;In 
Russian) 

CESIUM 137 

Analysis of the source term in the Chernobyl-4 accident, 
16:27024 (R;FR) 

Assessment of vertical migration parameters of Chernobyisk ac- 
cidental releases, 16:28520 (IA;SU;in Russian) 

Determination of radionuclides and some heavy metals in the 
links of the food chain, 16:27828 (IA;CS;iIn Slovak) 

Effect of improvement of natural mowing and pastures on ra- 
dionuclide migration in the system of soil-plant, 16:27057 
(IA;SU;In Russian) 

Leaching studies of low-level radioactive waste forms, 16:25955 
(IA;CA) 


reaction 
16:27950 


Three cases studies, 
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Partitioning between sediment and porewater of radiocesium 
from Chernobyl fallout, 16:26940 (R;US) 

Peculiarities of Cs'9” administration into Alpine vegetation in the 
regions of Rovno and Chernigov, 16:28526 (IA;SU:In Russian) 

Relative assessment of radionuclide accessibility administered 
into soil in an unknown physico-chemical form, 16:28522 
(IA;SU;in Russian) 

Some peculiarities of buildup and excretion of radioisotopes 
from the organism of agricultural animals, 16:28793 (IA;SU;In 
Russian) 

Sorption of cesium and uranium to Feldspar: Experiment per- 
formed as part of the OECD/NEA sorption intercalibration 
study, 16:28537 (R;NL) 

CESIUM CHLORIDES 

Uranyl compounds and complexes: electronic structure, chemi- 

cal bonding and spectral properties, 16:27919 (IA;SU) 
CESIUM COMPOUNDS 

See also CESIUM CHLORIDES 

A novel process for methanol synthesis: Progress report, March 
1, 1991—May 31, 1991, 16:25604 (R;US) 

Determination of insoluble and soluble forms of selected ra- 
dionuclides in large-volume surface water samples, 16:28566 
(IA;:CS;in Slovak) 

CESIUM ISOTOPES 
See also CESIUM 134 
CESIUM 137 

Decrease of cesium radioisotopes in meat in the process of salt- 
ing, 16:28644 (IA;SU;In Russian) 

Effect of technological factors on radionuclide migration from 
milk into natural cheese, 16:28521 (IA;SU;In Russian) 

CFU 

Effect of low intensive laser radiation of various wave lengths on 
bone marrow predecessor of immunocompetent cells, 
16:28667 (IA;SU;In Russian) 

Effect of prolonged low dose irradiation on the number and qual- 
ity of cfu-5, 16:28704 (IA;SU;In Russian) 

Heterogeneity of colony formation unit populations following 
sublethal irradiation of mice at the stage of postirradiation hy- 
perresistance, 16:28722 (IA;SU;In Russian) 

CHALK RIVER NUCLEAR LABS 
Research and development in the AECL research company, 
16:29458 (R;CA) 
CHALKS 
See LIMESTONE 
CHANNELING 

Study of fission fragment channeling conditions in the silicon 

semiconductor detectors, 16:29204 (IA;SU;In Russian) 
CHARGE EXCHANGE 

Charge transfer process in collisions of highly charged ions in 

tokamak plasma, 16:29356 (RA;JP) 
CHARGED PARTICLES 

See also IONS 

Scattering states of charged particles in the ZETAsub(2) gauge 
theories, 16:29024 (R;BR) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARGED-PARTICLE TRANSPORT 

Computational model for deterministic chaos in a magnetically 
confined plasma, 16:29340 (R;US) 

Electronic transport and lasing in microstructures: Progress re- 
port, 16:29184 (R;US) 

lon temperature gradient instability and anomalous transport, 
16:29281 (R;US) 

CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 

Charm production yield from target nuclei filtering intrinsic pro- 

jectile charm, 16:28959 (R;BR) 
CHARMONIUM 

See also J PSI-3097 MESONS 

Charmonium absorption in hadronic matter by coherent multiple 
scattering, 16:28962 (R;BR) 

Charmonium and bottomonium in potential model, 16:28975 
(IA;SU;In Russian) 





Charmonium decays into proton-antiproton and a quark-diquark 
model for the nucleon, 16:28948 (R:BR) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

Advanced concept for production of co-products, 16:25645 
(RA:US) 

Advanced concept for the production of co-products, 16:25584 
(RA;US) 

Catalytic gasification of coal chars by potassium sulphate and 
ferrous sulphate mixtures: Quarterly technical progress re- 
port, October 1989, 16:25596 (R;US) 

Development of an advanced continuous, mild gasification pro- 
cess for the production of co-products, 16:25585 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products. 16:25582 (RA;US) 

Effects of pyrolysis temperature on char oxidation kinetics, 
16:25552 (RA;US) 

Mild gasification mechanism and char conversion, 16:25576 
(RA:US) 

Mild-gasification product characterization - 1990 
16:25577 (RA:US) 

Reactivity studies of mild gasification chars, 16:25572 (RA;US) 

Upgrading of coal char from mild gasification, 16:25581 (RA;US) 

CHELATING AGENTS 

Effect of pH on the release of radionuclides and chelating 
agents from cement-solidified decontamination ion-exchange 
resins collected from operating nuclear power stations, 
16:25976 (R;US) 

Multiheteromacrocycles that complex metal ions: Seventeenth 
progress report, 15 May 1990-14 May 1991, 16:27860 (R;US) 

CHEMICAL ANALYSIS 

Analytical Chemistry Division annual progress report for period 

ending December 31, 1990, 16:27839 (R;US) 
CHEMICAL EXPLOSIONS 

Modelling of blast wave propagation through the Darlington 
NGS powerhouse in the event of a nearby accidental explo- 
sion, 16:27051 (IA;CA) 

CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
TATB 
TNT 

16:28442 (PA;US) 

Field spot-test kit for explosives, 16:28440 (R;US) 

Pertormance evaluation of insensitive explosives, 16:28448 
(R;US) 

Understanding composite explosive energetics: 2, Particle size 
effects and reaction modelling development, 16:28446 (R;US) 

CHEMICAL FEEDSTOCKS 

{200 Area monthly reports for January—-December 1953], 

16:25781 (R;US) 
CHEMICAL INDUSTRY 
Research and development of the gene recombination DNA uti- 
lization technology, 16:28647 (IA;JP;in Japanese) 
CHEMICAL LASERS 
Kinetics of dark reaction in chemical laser gases, 16:28139 (R;US) 
CHEMICAL PLANTS 

Proceedings of the geosciences workshop: Weldon Spring Site 
Remedial Action Project, 16:28498 (R:US) 

Shallow groundwater investigations at Weldon Spring, Missouri: 
Final report for fiscal years 1988-1990, 16:28544 (R;US) 

CHEMICAL RADIATION EFFECTS 

See also RADIATION CURING 

Energy transfer mechanisms in DNA; relationship to energy de- 
position in submicroscopic volumes, 16:27897 (R;US) 

CHEMICAL REACTIONS 
See also DENITRIFICATION 
DESULFURIZATION 
HYDROGENATION 
OXIDATION 
REFORMER PROCESSES 
SULFATION 

High pressure catalytic reactions over single-crystal metal sur- 

faces, 16:27861 (R;US) 


results, 


CHERNOBYLSK-4 REACTOR 
Reactor Accidents 


CHEMICAL REACTORS 

Advanced Coal Liquefaction Research and Development Facil- 
ity. Wilsonville. Alabama: Run 257 with Illinois No. 6 Coal 
Technical progress report, 1€:25587 (R:US) 

Mild coal gasification - Screw pyrolyzer development and de- 
sign. 16:25583 (RA:US) 

Mixhead flow modeling for UF,¢-to-UF, conversion reactor, 
16:25766 (R:US) 

Natural gas conversion process: 
16:25757 (R:US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, January 1, 1991-March 31, 1991, 
16:26298 (R;US) 


CHEMICAL SHIMMING 
See FLUID POISON CONTROL 


CHEMICAL VAPOR DEPOSITION 
Thin-film solar cells of amorphous Si: Photo-CVD, 16:26329 
(IA;DE;In German) 


CHEMICAL WARFARE AGENTS 
Tooele NDE test report: LLNL 14-MeV Neutron Activation 
Group, 16:28415 (R;US) 


CHEMICAL WASTES 
Current inventory of Hanford wastes, 16:25938 (R;US) 
The effect of soil mineral phases on the abiotic degradation of se- 
lected organic compounds: Progress report, 16:28499 (R;US) 
Ultraviolet reflector materials for solar detoxification of haz- 
ardous waste, 16:26386 (R;US) 


CHEMISTRY 
See also RADIOCHEMISTRY 
Isotope and Nuclear Chemistry Division annual report, FY 1990, 
October 1, 1989-September 30, 1990, 16:27794 (R;US) 
CHERENKOV COUNTERS 
Rich detector using a wire chamber operating in self-quenching 
streamer mode, 16:28340 (R;SU) 


CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 


CHERNOBYLSK-4 REACTOR 
Environmental impacts 

Actinides in the near release of the chernobyl npp accident, 
16:27055 (IA;SU) 

Actual problems of agriculture in conditions following Cher- 
nobylsk accident, 16:28528 (IA;SU;in Russian) 

Adenylatecyclase activation by prostaglandin E, in blood cells of 
domestic animals of Chernobylsk region, 16:28736 (IA;SU;In 
Russian) 

Effect of technological factors on radionuclide migration from 
milk into natural cheese, 16:28521 (IA;SU;In Russian) 

Forms of occurrence of plutonium in soils, 16:28518 (IA;SU) 

Morphological peculiarities of eyebright leaves in the regions 
with increased level of radiation, 16:28799 (IA;SU;In Russian) 

Peculiarities of Cs'9” administration into Alpine vegetation in the 
regions of Rovno and Chernigov, 16:28526 (IA;SU;In Russian) 

Rapid solving of agricultural problems and organizing of regions 
at early periods following contamiination and assessment of 
it’s efficiency, 16:28525 (IA;SU;in Russian) 

Some peculiarities of pest and agricultural plant disease devel- 
opment in conditions of regional contamination, 16:28527 
(IA;SU;In Russian) 

Study on the atmospheric ion composition at soil contamination 
with the debris from the chernobyl accident, 16:27056 (IA;SU) 

The Chernobyl plutonium migration in soils, 16:28519 (IA;SU) 


Reactor Accidents 

Assessment of vertical migration parameters of Chernobyisk ac- 
cidental releases, 16:28520 (IA;SU;In Russian) 

Chemical behavior of actinides during Chernobyl accident, 
16:27943 (IA;SU) 

Decrease of cesium radioisotopes in meat in the process of salt- 
ing, 16:28644 (IA;SU;In Russian) 

Internal contamination measurements conducted in Europe after 
the Chernobyl accident, bibliographical revue, 16:27026 (R;FR) 

Multidimensional analysis of the Chernobyl accident, 16:26556 
(R;CA) 


Second quarterly report, 
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CHERNOBYLSK-4 REACTOR 
Reactor Accidents 


Peculiarities of radiation and physico-chemical characteristics of 
radioactive fallout formed as a result of Chernobylsk accident 
16:27058 (IA:SU:In Russian} 

Rapid analysis of assessment of pasture contamination density 
with cesium radioisotopes. 16:28523 (IA:SU:In Russian) 

Reactor accident in Chernoby!: Bibliography, 16:27054 (|:PL:in 
Polish) 

Source Terms 
Source term and radiological consequences of the Chernobyl 
accident, 16:26930 (R:CA) 

CHI RESONANCES 

See MESONS 
CHI-2800 RESONANCES 

See MESONS 
CHI-3455 RESONANCES 

See MESONS 
CHILDREN 

Energy and technology review: Science and math education, 
16:29456 (R;US) 

CHINA 

Nuclear data activities in China, 16:29052 (RA;JP) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;in Japanese) 

CHINESE HAMSTER OVARY CELLS 

See CHOCELLS 

CHINON-3 REACTOR 

French experience in thermohydraulics calculations of gas 

cooled reactors, 16:26562 (RA;XA) 
CHIRAL SYMMETRY 
Ambiguities in chiral-symmetry breaking using the effective po- 
tential approach, 16:29001 (R;BR) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
CHLORINATED ALIPHATIC HYDROCARBONS 

In-situ and thin-specimen aging of experimental polyisocyanu- 
rate roof insulation foamed with alternative blowing agents, 
16:27345 (R;US) 

Measurements of chlorinated hydrocarbons in the atmosphere, 
in hydrometeors, and in soil samples. Final report, 16:28464 
(1;DE;in German) 

X-701B Interim Measures Plan, 16:28585 (R;US) 

CHLORINE 

Evaluation of exposure limits to toxic gases for nuclear reactor 
control room operators, 16:27207 (R;US) 

Tooele NDE test report: LLNL 14-MeV Neutron Activation 
Group, 16:28415 (R;US) 

CHLORINE CHLORIDES 

See CHLORINE 

CHLOROPHYLL 

Effect of low dose irradiation on pigment content and photosyn- 
thetic apparatus in maize mutants, 16:28769 (IA;SU;In 
Russian) 

CHLOROPHYLL-BINDING PROTEINS 

Specific mutagenesis of a chlorophyll-binding protein: Progress 

report, 16:28602 (R;US) 
CHLOROPLASTS 

Effect of low dose irradiation on pigment content and photosyn- 
thetic apparatus in maize mutants, 16:28769 (IA;SU;In 
Russian) 

Stable isotope fractionation in photosynthesis: Analysis of au- 
totrophic competence following transformation of the 
chloroplast genome of Chlamydomonas: Progress report, 15 
March 1989-15 June 1991, 16:26356 (R;US) 

CHO CELLS 

Biological effects of DNA repair, including mutagenesis: Final 
report, June 1, 1987—December 31, 1990, 16:28651 (R;US) 

The LET dependence of interphase chromosome breakage and 
rejoining in two mammalian cell lines, 16:28817 (R;US) 

CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 


CHROMIUM 

Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Quarterly progress re- 
port. April 1. 1990—June 30. 1990. 16:27529 (R:US) 

CHROMIUM ALLOYS 
See also ALLOY-NIS53CR19FE19NB5MO3 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STEEL-CR2MO 

P/M processing and applications of Fe3Al-based intermetallics, 
16:27517 (R:US) 

Wear behavior of 2-1/4 Cr-1Mo tubing against alloy 718 tube- 
support material in sodium-cooled steam generators, 
16:27640 (R:US) 

CHROMIUM OXIDES 

Air-sintering mechanisms of chromites, 16:27628 (R;US) 

lon-beam-assisted deposition of wear-resistant coatings, 
16:27653 (RA;US) 

Material property development for refractories, 16:25642 (R;US) 

CHROMIUM-NICKEL STEELS 
See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-CR18NI11NB 
STEEL-CR19NI10 
Fractal dislocation loops under ion bombardment, 16:27594 
(IA;SU;In Russian) 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
Sample preparation for transmission electronic microscopy, 
16:27564 (IA;BR;In Portuguese) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

Chromosomal aberrations in lymphocytes of cows under irradia- 
tion in vitro, 16:28765 (IA;SU;In Russian) 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, January 1989—June 1991, 16:28606 (R;US) 

Radiobiological peculiarities of cytogenetic changes in man un- 
der local low dose irradiation, 16:28792 (IA;SU;In Russian) 

The LET dependence of interphase chromosome breakage and 
rejoining in two mammalian cell lines, 16:28817 (R;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 

See also DICENTRIC CHROMOSOMES 

Circular intensity differential scattering (CIDS) measurements in 
the soft x-ray region of the spectrum (~16 eV to 500 eV), 
16:28604 (R;US) 

CHRONIC EXPOSURE 

See also CHRONIC IRRADIATION 

Screening level risk assessment for offsite ecological effects in 
surtace waters downstream from the US Department of En- 
ergy Oak Ridge Reservation, 16:28580 (R;US) 

CHRONIC IRRADIATION 

Effect of chronic -+y-radiation with low intensities on mutagenesis 
in Sporobolomyces albor ubescens derx, 16:28768 (IA;SU;In 
Russian) 

Effect of low intensities of chronic +-irradiation on development 
cycle of cell populations, 16:28767 (IA;SU;In Russian) 

CHS TORSATRON 

Observation of parallel viscosity in the CHS Heliotron/Torsatron, 
16:29345 (R;JP) 

Suppression of magnetic surface breaking by simple extra coils 
in a finite beta equilibrium of helical system, 16:29434 (R;JP) 

CIRCUIT BREAKERS 

Comprehensive aging assessment of circuit breakers and relays 
for nuclear plant aging research (NPAR) program Phase 2, 
16:27159 (RA;US) 
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CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAYS 
Backfill formulations for a nuclear fuel waste disposal vault, 
16:25859 (R;CA) 
Coalification by clay-catalyzed oligomerization of plant 
monomers: Progress report, October 1, 1990—December 31, 
1990, 16:25690 (R;US) 
Elemental, mineralogical, and pore-solution compositions of se- 
lected Canadian clays, 16:25861 (R;CA) 
Study of the behaviour of clay by frequency analysis of the seis- 
mic wave, 16:25895 (R;FR;In French) 
CLEAN AIR ACT 
Analysis of the Clean Air Act amendments of 1990: A forecast 
of the electric utility industry response to Title 4, acid deposi- 
tion control, 16:26485 (R;US) 
CLIMATE MODELS 
Temporal sampling considerations in global climate modeling, 
16:28486 (R;US) 
CLIMATES 
Cooperative research on photovoltaic power generation system 
and its follow-up in Indonesia, 16:26382 (IA;JP;in Japanese) 
CLINCH RIVER BREEDER REACTOR 
Development of Alloy 718 tubular product for nuclear-reactor in- 
ternals, 16:26755 (R;US) 
Selection of lubricant material for the roller chains of the AHM 
grapple drive system for the CRBRP, 16:26756 (R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILITY 
See LAMPF LINAC 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLONE CELLS 
Clonogenic cells predecessors of rat haemopoietic stroma in cax 
of radiation and hyperthermia, 16:28732 (IA;SU;In Russian) 
CLOSTRIDIUM 
Biological production of ethanol from coal: Task 3 report: En- 
hancing ethanol concentratiov/ethanol recovery studies, 
16:25605 (R;US) 
Microbiology and physiology of anaerobic fermentations of cel- 
lulose: Progress report, 16:26261 (R;US) 
CLOUD COVER 
Historical sunshine and cloud data in the United States, 
16:28475 (R;US) 
CLOUDINESS (METEOROLOGY) 
See CLOUD COVER 
CLOUDS 
See also RADIOACTIVE CLOUDS 
Impact of the ice phase on a mesoscale convective system: 
Cloud ensemble features and cloud radiative properties, 
16:28490 (R;US) 
Parameterizations of microphysical processes for simulation of 
regional-scale clouds, 16:28458 (R;US) 
CLUSTER BEAMS 
Experimental demonstration of DD fusion by. cluster ion impact, 
16:29177 (R;US) 
CLUSTER MODEL 
Two-cluster spectroscopic amplitudes for ip-shell nuclei, 
16:29130 (R;PL) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CNEN BRAZIL 
See BRAZILIAN CNEN 
CO-GENERATION 
See COGENERATION 
COAL 
See also SUBBITUMINOUS COAL 
Bioconversion 
Serial biological conversion of coal to liquid fuels: Task 2, Serial 
biological conversion, 16:25597 (R;US) 
Centrally Planned Economies 
Geological surveys for overseas coal exploration, 16:25692 
(IA;JP;in Japanese) 


COAL 
Developing Countries 


Chemical Analysis 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (coal selection for 
conversion), 16:25626 (IA:JP;In Japanese) 


Coal Gasification 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (coal selection for 
conversion), 16:25626 (IA;JP;In Japanese) 


Coal Preparation 
Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock), 16:25635 (IA;JP;in Japanese) 


Coal Rank 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (coal selection for 
conversion), 16:25626 (IA;JP;In Japanese) 


Cecombustion 
Combustion of high-sulfur coal and anthracite wastes in a rotary 
kiln combustor with an advanced internal air distributor, 
16:25707 (RA;US) 


Combustion 

Advanced pulverized coal firing technology, 16:25709 (RA;US) 

Advanced slagging coal combustor utility demonstration: Vol- 
ume 3, Combustion engineering service report: [Final report], 
16:26481 (R:US) 

Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 3, October 1990-—December 1990, 
16:25684 (R;US) 

Combustion of dense streams of coal particles: Quarterly 
progress report No. 3, February 29, 1991-May 28, 1991, 
16:25721 (R:US) 

Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Volume 2, User manual for 1990 version: Pulverized 
coal gasification and combustion 3-dimensional (90-PCGC-3): 
Final report, 16:25718 (R;US) 

Kinetics of sulfur and nitrogen reactions in combustion systems: 
Fuel nitrogen mechanisms during the fuel rich combustion of 
high and low rank coals: Topical report No. 1, 16:25717 (R;US) 

Large-scale combustion applications of beneficiated coal fuels, 
16:25706 (RA;US) 

Numerical flow simulation in the slagging stage of an MHD coal 
combustor, 16:25713 (R:US) 

Results of the EPA LIMB demonstration at Edgewater, 16:26486 
(RA;US) 

Comparative Evaluations 

The economics of coal versus nuclear power generation in Al- 
berta when social costs are included, 16:27293 (IA;CA) 

[Basic properties of coals and other solids]: Quarterly report No. 
7, 16:25656 (R;US) 

Coprocessing 

Novel application of oil agglomeration technology, 16:25545 

(RA;US) 


Cost 
Research on facilitating import of overseas coal.: Assessment 
of increasing use of ordinary coal due to advance in coal uti- 
lization technology and its influence on coal supply, 16:25728 
(IA;JP;In Japanese) 


Desulturization 
Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Technical progress report, March 1991-June 1991, 
16:25600 (R;US) 
Molecular biological enhancement of coal desulfurization: 
Eighth quarterly technical progress report, [March—May 1991], 
16:25609 (R;US) 


Developing Countries 
Geological surveys for overseas coal exploration, 16:25692 
(IA;JP;in Japanese) 
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COAL 
Devolatilization 


Devolatilization 
An engineering model for coal devolatilization: Final report, 
16:25719 (R:US) 
Diversification 
Geological surveys for overseas coal exploration, 16:25692 
(IA:JP;In Japanese) 
Energy Policy 
Coal supply issues for South Korea, 16:25725 (RA;US) 
Fire Prevention 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock), 16:25635 (IA;JP;In Japanese) 

Flotation 

Modeling and optimization of flotation processes for coal pre- 
cleaning, 16:25542 (R;US) 

Selective flotation of fossil resin from western coal: Quarterly re- 
port, March 1, 1991—May 31, 1991, 16:25550 (R;US) 

Fossil-Fuel Power Plants 

Research on facilitating import of overseas coal.: Assessment 
of increasing use of ordinary coal due to advance in coal uti- 
lization technology and its influence on coal supply, 16:25728 
(IA;JP;In Japanese) 

Geologic Surveys 

Geological surveys for overseas coal exploration, 16:25692 
(IA;JP;In Japanese) 

ignition 

R&D for the storage, transport, and handling of coal-based fu- 
els: Quarterly progress report, July 1, 1990—September 30, 
1990, 16:25701 (R;US) 

Image Processing 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (coal selection for 
conversion), 16:25626 (IA;JP;In Japanese) 

Imports 

Coal supply issues for South Korea, 16:25725 (RA;US) 

Geological surveys for overseas coal exploration, 16:25692 
(IA;JP;in Japanese) 

Research on facilitating import of overseas coal.: Assessment 
of increasing use of ordinary coal due to advance in coal uti- 
lization technology and its influence on coal supply, 16:25728 
(IA;JP;In Japanese) 

Information 

Sulfur and ash reduction potential and selected chemical and 
physical properties of United States coals: Volume 1, Eastern 
Region, 16:25658 (R;US) 

Sulfur and ash reduction potential and selected chemical and 
physical properties of United States coals: Volume 2, Central 
Region (Contains glossary), 16:25659 (R:US) 

Sulfur and ash reduction potential and selected chemical and 
physical properties of United States coals: Volume 3, West- 
ern Region (Contains glossary), 16:25660 (R;US) 

Inorganic Compounds 

Development of an analytical technique by x-ray fluorescence 
for the study of inorganic constituents in coal, 16:27817 
(1;BR;in Spanish) 

Macerals 

Research and development of coal liquefaction technology 
(general research for fundamental technoiogy).: Study of 
preparation technology for coal gasification (coal selection for 
conversion), 16:25626 (IA;JP;In Japanese) 

Maritime Transport 

Coal supply issues for South Korea, 16:25725 (RA;US) 
Market 

The role of U.S. coal in the Korean market, 16:25724 (RA;US) 
Materials Handling 

Development of an automatic changing hot-water boiler of 22- 
hole Yontan briquette, 16:25710 (RA;US) 

R&D for the storage, transport, and handling of coal-based fu- 
els: Quarterly progress report, October 1, 1990—-December 
31, 1990, 16:25700 (R;US) 
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R&D for the storage. transport, and handling of coal-based fu- 
els: Quarterly progress report, July 1, 1990—September 30, 
1990, 16:25701 (R;US) 

Metal Industry 

Research on facilitating import of overseas coal.: Assessment 
of increasing use of ordinary coal due to advance in coal uti- 
lization technology and its influence on coal supply, 16:25728 
(IA;JP;In Japanese) 

Microstructure 

NMR imaging: A ‘chemical’ microscope for coal analysis, 

16:25646 (R:US) 
Molecular Structure 

Spectroscopic studies of coal structure and reactivity: Final re- 
port, September 15, 1987—September 14, 1990, 16:25653 
(R;US) 

Nmr Imaging 

NMR imaging: A ‘chemical’ microscope for coal analysis, 

16:25646 (R;US) 
On-Site Power Generation 

Research on facilitating import of overseas coal.: Assessment 
of increasing use of ordinary coal due to advance in coal uti- 
lization technology and its influence on coal supply, 16:25728 
(IA;JP;In Japanese) 

Pacific Ocean 

Geological surveys for overseas coal exploration, 16:25692 

(IA;JP;In Japanese) 
Plasticity 

Coal plasticity at high heating rates and temperatures: Fourth 

technical progress report, 16:25655 (R;US) 
Pneumatic Transport 

Particle densitometer based on the Acoustical Resonance Mea- 

surement: Final report, 16:28432 (R;US) 
Power Demand 

Research on facilitating import of overseas coal.: Assessment 
of increasing use of ordinary coal due to advance in coal uti- 
lization technology and its influence on coal supply, 16:25728 
(IA;JP;In Japanese) 

Production 
Coal distribution, January-March 1991, 16:27282 (R;US) 
Pyrolysis 

Fundamental investigations of cleavage and crosslinking of 
polymeric coal structures in laser-heated pyrolysis, 16:25579 
(RA;US) 

Resource Development 

Basic survey for development of coal resources.: Land geo- 
physical exploration in Asajino area, Japan, 16:25694 
(IA;JP;iIn Japanese) 

Separation Processes 

Engineering design and analysis of advanced physical fine coal 
cleaning technologies: Technical progress report No. 14, May 
1991, 16:25548 (R;US) 

Spontaneous Combustion 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock), 16:25635 (IA;JP;in Japanese) 

Storage 

R&D for the storage, transport, and handling of coal-based fu- 
els: Quarterly progress report, October 1, 1990—December 
31, 1990, 16:25700 (R;US) 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock), 16:25635 (IA;JP;in Japanese) 

Sulfur Content 
Sulfur forms: in coal, 16:25651 (RA;US) 
Supercritical Gas Extraction 

Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, January 1, 1991—March 31, 1991, 
16:25601 (R;US) 

Supply and Demand 
Annual outlook for US coal, 1991, 16:25727 (R;US) 





Research on facilitating import of overseas coal.: Assessment 
of increasing use of ordinary coal due to advance in coal uti- 
lization technology and its influence on coal supply, 16:25728 
(IA;JP:In Japanese) 

Short-term energy outlook: Quarterly projections, Third quarter 
1991, 16:27284 (R:US) 

Swelling 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 December 
1990-28 February 1991, 16:25657 (R;US) 

Synchrotron Radiation 

Application of synchrotron radiation for coal analysis, 16:25703 

(R;US) 
Trade 

Geological surveys for overseas coal exploration, 16:25692 

(IA:JP;In Japanese) 
Transport 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock), 16:25635 (IA;JP;in Japanese) 

Washing 

Sulfur and ash reduction potential and selected chemical and 
physical properties of United States coals: Volume 3, West- 
ern Region (Contains glossary), 16:25660 (R;US) 

Sulfur and ash reduction potential and selected chemical and 
physical properties of United States coals: Volume 1, Eastern 
Region, 16:25658 (R;US) 

Sulfur and ash reduction potential and selected chemical and 
physical properties of United States coals: Volume 2, Central 
Region (Contains glossary), 16:25659 (R;US) 

X-Ray Fluorescence Analysis 

Development of an analytical technique by x-ray fluorescence 
for the study of inorganic constituents in coal, 16:27817 
(1;BR;In Spanish) 

COAL DEPOSITS 

See also COAL SEAMS 

Basic survey for development of coal resources.: Land geo- 
physical exploration in Asajino area, Japan, 16:25694 
(IA;JP;in Japanese) 

Geological surveys of overseas coal resources.: Geological sur- 
vey of the Tankou mining area of the Jining coal field in 
Shandong Province, China, 16:25693 (IA;JP;ln Japanese) 

COAL GAS 

Pertormance evaluation of a cross flow filter on a subpilot-scale 
pressurized fluid bed coal combustor: Final report, 16:25558 
(R;US) 

Removal of H2S using metal salts, 16:25680 (RA;US) 

U-gas coal gasification process with in-situ desulfurization, 
16:25554 (RA;US) 

COAL GASIFICATION 
See also GEGAS PROCESS 
TEXACO GASIFICATION PROCESS 
U-GAS PROCESS 
Air Pollution Abatement 
Gas separations using ceramic membranes, 16:25569 (RA;US) 
Gas separations using ceramic membranes, 16:25570 (RA;US) 
By-Products 

Advanced concept for production of co-products, 16:25645 
(RA;US) 

Development of an advanced continuous, mild gasification pro- 
cess for the production of co-products, 16:25585 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 16:25582 (RA;US) 

Gasification ash and slag: Slag properties and ash deposition, 
16:25679 (RA;US) 

Mild-gasification product characterization - 1990 results, 
16:25577 (RA;US) 

Upgrading of coal char from mild gasification, 16:25581 (RA;US) 

Catalysis 

Catalytic gasification fundamentals, 16:25575 (RA;US) 

Steam gasification of carbon: Catalyst properties: [Quarterly 
progress report], March 15—June 14, 1991, 16:25599 (R;US) 


COAL GASIFICATION 
Entrainment 


Ceramics 

Research and development project of fine ceramics. 16:27671 

(IA;JP:In Japanese) 
Chars 

Development of coal based hydrogen production technology. 
Research on support for design and operation of pilot plant 
(study by small scale apparatus), 16:26249 (IA:JP:In Japanese) 

Chemical Reaction Kinetics 

Determination of the fate of alkali species in advanced coal con- 
version systems. 16:25571 (RA:US) 

Fundamental investigations of cleavage and crosslinking of 
polymeric coal structures in laser-heated pyrolysis, 16:25579 
(RA:US) 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:25574 (RA:US) 

Mild gasification mechanism and char conversion, 16:25576 
(RA:US) 

Coal Rank 

Development of coal based hydrogen production technology: 
Research on support for design and operation of pilot pliant 
(study by small scale apparatus). 16:26249 (IA;JP;In Japanese) 

Commercialization 

Commercial size gasification projects, domestic and foreign, 
16:25559 (RA;US) 

Integration and testing of hot desulfurization and entrained flow 
gasification for power generation systems, 16:25560 (RA;US) 

Computerized Simulation 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:25574 (RA:US) 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:25565 (RA;US) 

Condensates 

Advanced concept for the production of co-products, 16:25584 
(RA:US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 16:25582 (RA;US) 

Fundamental investigations of cleavage and crosslinking of 
polymeric coal structures in laser-heated pyrolysis, 16:25579 
(RA;US) 

High energy density turbine fuels from mild coal gasification liq- 
uids, 16:25573 (RA;US) 

Toxicological studies of mild gasification products, 16:28832 
(RA;US) 

Corrosion 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Support research for the 
development of 200t/d entrained flow coal gasification com- 
bined cycle power generation pilot plant, 16:25634 (IA;JP;In 
Japanese) 

Demonstration Plants 

ENCOAL mild gasification demonstration project, 16:25580 

(RA;US) 
Efficiency 

Enhanced coal hydrogasification via oxidative pretreatment: 
Technical progress report, March 1, 1991—May 31, 1991, 
16:25603 (R;US) 

Entrainment 

1989 NEDO annual summary of studies. (1).: Coal and geother- 
mal energy development, 16:27251 (I;JP;ln Japanese) 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus), 16:26249 (IA;JP;in Japanese) 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;in 
Japanese) 

Development of coal-based hydrogen production technology.: 
Progress of the construction of the pilot plant, 16:26251 
(IA;JP;in Japanese) 

Development of entrained bed coal gasification power plant.: 
Advance in development of 200 t/d entrained bed gasification 
power plant, 16:25639 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Support research for the 
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COAL GASIFICATION 
Entrainment 


development of 200td entrained flow coal gasification com- 
bined cycle power generation pilot plant. 16:25634 (IA:JP:in 
Japanese) 

Development of technology for entrained flow coal gasification 
combined cycle power generation.. Development and 
construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology. 
16:25633 (IA:JP:In Japanese) 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (research and de- 
velopment of optimal coal cleaning system for gasification). 
16:25551 (IA:JP:in Japanese) 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock). 16:25635 (IA;JP:In Japanese) 


Fossil-Fuel Power Plants 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (research and de- 
velopment of optimal coal cleaning system for gasification), 
16:25551 (IA:JP;in Japanese) 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock), 16:25635 (IA;JP;in Japanese) 


Hydrogen Production 

Catalytic carbon membranes for hydrogen production, 16:26243 
(RA;US) 

Development of an electrochemical hydrogen separation de- 
vice, 16:26245 (RA;US) 

Development of coal-based hydrogen production technology.: 
Progress of the construction of the pilot plant, 16:26251 
(IA;JP;In Japanese) 

High-temperature inorganic membrane separations, 16:25568 
(RA;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion, 16:26242 (RA;US) 

Production of hydrogen and by-products from coal, 16:26246 
(RA;US) 

Production of low cost hydrogen, 16:26244 (RA:US) 


information Systems 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA;JP;ln Japanese) 


Membrane Transport 
A ceramic membrane for gas separations, 16:27668 (RA;US) 
Gas separations using inorganic membranes, 16:27669 (RA;US) 


P Codes 
Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Volume 2, User manual for 1990 version: Pulverized 
coal gasification and combustion 3-dimensional (90-PCGC-3): 
Final report, 16:25718 (R;US) 


Performance 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus), 16:26249 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (coal selection for 
conversion), 16:25626 (iA;JP;In Japanese) 


Pressure Vessels 
Material property development for refractories, 16:25642 (R;US) 


Process Control 
Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus), 16:26249 (IA;JP;In Japanese) 
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Recycling 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus). 16:26249 (IA:JP:In Japanese) 

Residues 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus). 16:26249 (IA:JP:In Japanese) 

Separation Processes 

Calcium oxide process for bulk removal of carbon dioxide, 
16:25681 (RA:US) 

Gas separations using ceramic membranes. 16:25569 (RA;US) 

Gas separations using ceramic membranes. 16:25570 (RA:US) 

The MAGSORB process for bulk separation of carbon dioxide, 
16:25644 (RA:US) 

Technology Assessment 

Development of the IGT mild gasification process - A status re- 

port. 16:25553 (RA:US) 
Thermal Efficiency 

Development of coal-based hydrogen production technology.: 
Progress of the construction of the pilot plant, 16:26251 
(IA:JP:In Japanese) 

Time-Series Analysis 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Support research for the 
development of 200t/d entrained flow coal gasification com- 
bined cycle power generation pilot plant, 16:25634 (IA;JP;In 
Japanese) 

COAL GASIFICATION PLANTS 

Alternate second generation PFBC systems, 16:26480 (RA;US) 

Bench-scale testing of sulfur recovery process, 16:27395 
(RA;US) 

Calderon coal gasification process development unit design and 
test program, 16:25563 (RA;US) 

Cost and performance of air-blown gasification-based power 
plants with hot gas cleanup, 16:25562 (RA;US) 

Development of ceramic membrane reactors for high tempera- 
ture gas cleanup, 16:25669 (RA;US) 

Enhanced durability for high-temperature desulfurization sor- 
bents, 16:26492 (RA;US) 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 16:26491 (RA;US) 

Fluidization research program at the Morgantown Energy Tech- 
nology Center, 16:25567 (RA:US) 

Subpilot scale gasifier evaluation of cross flow filters, 16:26489 
(RA;US) 

Zinc ferrite desulfurization studies in fluid bed reactors, 
16:26490 (RA;US) 

COAL INDUSTRY 
The role of U.S. coal in world coal markets, 16:25723 (RA;US) 
COAL LIQUEFACTION 
See also BCL PROCESS 
Additives 

Kinetics of coal conversion to soluble products: Quarterly re- 

port, April 1, 1991—June 30, 1991, 16:25595 (R;US) 
Bench-Scale Experiments 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, study on catalytic hydrogenation of solvent), 
16:25621 (IA;JP;in Japanese) 

Bituminous Coal 

Development of bituminous coal liquefaction technology.: Re- 
search and development using 1 t/d process supporting unit, 
16:25636 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, study on catalytic hydrogenation of solvent), 
16:25621 (IA;JP;in Japanese) 

Brown Coal 

Development of brown coal liquefaction technology.: Advance 
in the project carried on in Australia, 16:25637 (IA;JP;In 
Japanese) 





Catalysts 

A highly active disposable iron catalyst for coal liquefaction, 
16:25556 (RA;US) 

Advanced, soluble hydroliquefaction and hydrotreating cata- 
lysts: Quarterly report No. 3, January 8, 1991—March 7, 1991, 
16:25614 (R;US) 

Relationship between surface acidity and liquefaction yield of 
commercial hydrotreating catalysts, 16:25555 (RA;US) 

Chemical Reaction Kinetics 

Measurements and modeling of advanced coal conversion pro- 

cesses, 16:25574 (RA:US) 
Chemical Reaction Yield 

Relationship between surface acidity and liquefaction yield of 

commercial hydrotreating catalysts, 16:25555 (RA;US) 
Computerized Simulation 

Measurements and modeling of advanced coal conversion pro- 

cesses, 16:25574 (RA:US) 
Gases 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology): 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (lIA:JP;ln Japanese) 

Health Hazards 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Technologies 
for preservation of the environment (study on toxicological 
and environmental effects of liquefied coal), 16:25632 
(IA;JP;In Japanese) 

Hydrogen Transfer 

Kinetics of coal conversion to soluble products: Quarterly re- 

port, April 1, 1991—June 30, 1991, 16:25595 (R;US) 
Hydrogenation 

Development of brown coal liquefaction technology.: Advance 
in the project carried on in Australia, 16:25637 (IA;JP;Iin 
Japanese) 

Information Systems 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA;JP;ln Japanese) 

Liquids 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology): 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;in Japanese) 

Mixing Ratio 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;ln Japanese) 

Oil Yields 

Development of brown coal liquefaction technology.: Advance 
in the project carried on in Australia, 16:25637 (IA;JP;in 
Japanese) 

Optimization 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
January 1991—March 1991, 16:25606 (R;US) 

Performance 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (coal selection for 
conversion), 16:25626 (IA;JP;in Japanese) 

Pilot Plants 

Development of brown coal liquefaction technology.: Advance 
in the project carried on in Australia, 16:25637 (IA;JP;In 
Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 


COAL LIQUIDS 
Distribution 


Engineering, construction and operation of 150t/d coal lique- 
faction pilot plant, 16:25616 (IA;JP;In Japanese) 
Solvents 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, study on catalytic hydrogenation of solvent), 
16:25621 (IA;JP;in Japanese) 

Surfactants 

Surfactant studies for coal liquefaction: Final report, 16:25608 
(R;US) 

Temperature Dependence 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, experimental study on coal liquefaction by bench 
scale unit), 16:25620 (IA;JP;In Japanese) 

COAL LIQUIDS 
Brown Coal 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with petroleum), 16:25630 (IA;JP;in Japanese) 

Chemical Composition 

Advanced concept for the production of co-products, 16:25584 
(RA:US) 

Coal Liquefaction 

Development of coal liquefaction technology.: Technologies for 
separating phenols from liquefied oil and purifying them, 
16:25638 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology for separation and utilization of 
heteroatomic compounds from coal derived liquids), 16:25629 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with petroleum), 16:25630 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP;In Japanese) 


Comparative Evaluations 
[Basic properties of coals and other solids}: Quarterly report No. 
7, 16:25656 (R;US) 
Diftusion 
The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 11, March 15, 1990-—June 14, 1990, 16:25592 (R;US) 
The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
10, December 15, 1989—March 14, 1990, 16:25591 (R:US) 
The hindered diftusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
9, September 15, 1989—December 14, 1989, 16:25590 (R;US) 
The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 7, March 15, 1989—June 14, 1989, 16:25588 (R;US) 
The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly re- 
port 8, June 15, 1989-September 14, 1989, 16:25589 (R;US) 
Distribution 
Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA;JP;in Japanese) 
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COAL LIQUIDS 
Fractionation 


Fractionation 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology): 
Supporting research for pilot plant (research by test plant, fun- 
damental studies for the NEDOL process improvement), 
16:25619 (IA:JP:in Japanese) 

Gas Chromatography 

Development of a rapid characterization method for coal- 
derived fuels. 16:25652 (RA;US) 

Development of coal liquefaction technology.: Technologies for 
separating phenols from liquefied oil and purifying them, 
16:25638 (IA:JP;in Japanese) 

Mass Spectroscopy 

Development of coal liquefaction technology.: Technologies for 
separating phenols from liquefied oil and purifying them, 
16:25638 (IA;JP:in Japanese) 

Mutagen Screening 

Toxicological studies of mild gasification products, 16:28832 

(RA:US) 
Phase Studies 

Thermodynamic model for calorimetric and phase coexistence 
properties of coal derived fluids: Quarterly technical report, 
January 1, 1991—March 31, 1991, 16:25654 (R;US) 

Phenols 

Development of coal liquefaction technology.: Technologies for 
separating phenols from liquefied oil and purifying them, 
16:25638 (IA;JP;In Japanese) 

Processing 

Development of an advanced continuous, mild gasification pro- 
cess for the production of co-products, 16:25585 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 16:25582 (RA;US) 

Purification 

High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report No. 6, December 21, 1990—March 
20, 1991, 16:25607 (R;US) 

Refining 

Advanced fuels research: The evaluation of a coal-derived liq- 
uid as a feedstock for the production of high-density aviation 
turbine fuel, 16:27464 (RA;US) 

Development of coal liquefaction technology.: Technologies for 
separating phenols from liquefied oil and purifying them, 
16:25638 (IA:JP;in Japanese) 

High energy density turbine fuels from mild coal gasification liq- 
uids, 16:25573 (RA;US) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP:In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with petroleum), 16:25630 (IA;JP;in Japanese) 

Structural Chemical Analysis 

Mild-gasification product characterization - 1990 

16:25577 (RA;US) 
Toxicity 

Toxicological studies of mild gasification products, 16:28832 

(RA;US) 
Uses 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with petroleum), 16:25630 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology for separation and utilization of 
heteroatomic compounds from coal derived liquids), 16:25629 
(IA;JP;In Japanese) 


results, 
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Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP;in Japanese) 

COAL MINERS 

Overview of research on mine emergency skills, 16:25729 
(RA;US) 

COAL PREPARATION 

An update on the DOE/PETC coal preparation process research 
facility, 16:25544 (RA;US) 

COAL RANK 

Investigation of the rank dependence of tar evolution: Quarterly 
report, 1 April 1991-22 June 1991, 16:25720 (R;US) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Coal type 
selection studies (coal selection studies for Chinese coal liq- 
uefaction), 16:25627 (IA;JP;In Japanese) 

COAL RESERVES 

Fundamental investigation of development of coal resources, 

16:25691 (IA;JP;in Japanese) 
COAL SEAMS 

Fundamental investigation of development of coal resources, 

16:25691 (IA;JP;In Japanese) 
COAL TAR 

Catalytic cracking of coal tar in fixed- and fluid-bed pyrolyzers, 
16:25564 (RA;US) 

Characterization of low-temperature pyrolysis tars and effects of 
pyrolysis temperature on tar constitution, 16:25648 (RA;US) 

Investigation of the rank dependence of tar evolution: Quarterly 
report, 1 April 1991-22 June 1991, 16:25720 (R;US) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 

COAL-FIRED GAS TURBINES 
Development of ceramic membrane reactors for high tempera- 
ture gas cleanup, 16:25669 (RA;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COALIFICATION 

Coalification by clay-catalyzed oligomerization of plant 
monomers: Progress report, October 1, 1990—December 31, 
1990, 16:25690 (R;US) 

COALTEK PROCESS 

See FUEL FEEDING SYSTEMS 
COARSE CONTROL RODS 

See SHIM RODS 
COATINGS 

See also PROTECTIVE COATINGS 

Dual cure photocatalyst systems, 16:27728 (R;US) 

Laser ablation mechanisms and optical surface damage, 
16:27788 (R;US) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of machin- 
ery, development of slurry letdown valves), 16:25625 
(IA;JP;in Japanese) 

Thick thermal barrier coatings, 16:27428 (RA;US) 

Thick thermal! barrier coatings (Performance of engine with pis- 
ton and cylinder head coatings), 16:27429 (RA;US) 

Wear-resistant ceramic coatings, 16:27427 (RA;US) 

COBALT 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, December 14, 1990- 
March 14, 1991, 16:26297 (R;US) 

Selective oxidation of hydrocarbons by cobalt-substituted alu- 
minophosphate molecular sieves, 16:27853 (R;US) 

COBALT 57 
Isotope production, 16:27905 (IA;BR;In Portuguese) 
Production of Co-57 source, 16:26218 (IA;BR;In Portuguese) 
COBALT 58 

Kinetics of radiocobalt sorption on suspended sediments in river 

water, 16:28564 (IA;CS;In Czech) 





Measurement of cross section of the sup(58)Ni(n,p) sup(58)Co 
reaction induced by fast neutrons in the energy range from 8 
‘to 14 MeV, 16:29073 (IA;BR;In Portuguese) 

COBALT 60 

Radioisotopes: 
(IA;CA) 

COBALT ALLOYS 

See also COBALT BASE ALLOYS 

Dynamic strength and strain rate effects on fracture behavior of 
tungsten and tungsten alloys, 16:27603 (R:US) 

Electron-yield EXAFS studies of Tb/FeCo and Tb/Fe multilay- 
ers, 16:27500 (R;US) 

Metamagnetism in  nonstoichiometric 
16:27581 (IA;SU) 

COBALT BASE ALLOYS 

The orientation effect on amorphization in CoTi under 1 MeV 

electron irradiation, 16:27489 (R;US) 
COBALT SILICIDES 

Formation of CoSiz in SIMOX wafers by high dose Co implanta- 

tion, 16:27709 (R;US) 
COGENERATION 

Cogeneration technologies to improve global environment, 
16:27384 (RA;US) 

Development of a ceramic gas turbine.: Regenerating single- 
shaft axial flow turbine for co-generation, 16:27444 (IA;JP;In 
Japanese) 

Development of a ceramic gas turbine.: Regenerating two-shaft 
axial-flow turibne for co-generation, 16:27445 (IA;JP;In 
Japanese) 

Performances achieved by cogeneration units in Detroit Edi- 
son's service territory, 16:27383 (RA;US) 

Technical development of ceramic gas turbines.: Development of 
300 kW ceramic gas turbines, 16:27450 (IA;JP;In Japanese) 

Technology development of a ceramic gas turbine.: Study on 
adaptability to the society, 16:27449 (IA;JP;ln Japanese) 

COILS (MAGNETIC) 
See MAGNET COILS 
COKE 
Coking properties of high inert coal, 16:25557 (RA;US) 
COKE-OVEN GAS 
See COAL GAS 
COLD NEUTRONS 

Neutron scattering from N-oxy +-picoline, 16:28399 (RA;JP) 

Proposal for a cold neutron diffractometer at ISIS, 16:29157 
(R;GB) 

Utility of LAM-80 with mica analyzer mirror, 16:28398 (RA;JP) 

COLLECTIVE EXCITATIONS 
Bifurcation of the spin-wave equations, 16:29212 (R;BR) 
COLLECTIVE MODEL 
Nuclear collective motion within the O(N-1) invariant dynamics, 
16:29128 (R;PL) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 
See CDF 
COLLOIDS 

See also FOAMS 

Grimsel colloid exercise, an international intercomparison exer- 
cise on the sampling and characterization of groundwater 
colloids, 16:28556 (R;FR) 

Interlaboratory study of sampling and _ characterization 
techniques for groundwater colloids: the Markham Clinton ex- 
ercise, 16:25897 (R;FR) 

Sampling and physical and actinide characterization of colloids 
from the Grimsel test site, 16:28557 (R;FR) 

COLOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLONIES 
See POPULATIONS 
COLONY FORMING UNITS 
See CFU 


untapped potential and benefits. 16:26238 


UAICo compound, 


COMBUSTORS 


COLOR 

Characterization of prototype electrochromic optical switchable 

windows, 16:27660 (IA:JP;in Japanese) 
COLUMBIA RIVER 

Columbia River pathway report: Phase 1. Hanford Environmen- 
tal Dose Reconstruction Project. 16:26107 (R:US) 

Columbia River scale model, 16:26870 (R:US) 

Computational model design specification for Phase 1 of the 
Hanford Environmental Dose Reconstruction Project, 
16:26142 (R:US) 

Environmental consequences of proposed changes in reactor 
operations, 16:26891 (R:US) 

Radiological Sciences Department monthly section reports July 
1956, 16:26120 (R;US) 

Selection of dominant radionuclides for Phase 1 of the Hanford 
Environmental Dose Reconstruction Project, 16:28477 (R:US) 

COLUMBIA RIVER BASIN 
Non-Treaty Storage Assessment: Environmental assessment, 
16:28542 (R;:US) 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED CYCLES 

Research and development project of propulsion system for su- 

personic transports (SST), 16:27411 (IA;JP;in Japanese) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 


COMBINED STEAM-POWER GENERATION 

See COGENERATION 

COMBINED-CYCLE POWER PLANTS 

Alternate second generation PFBC systems, 16:26480 (RA;US) 

Cost and performance of air-blown gasification-based power 
plants with hot gas cleanup, 16:25562 (RA;US) 

Development of entrained bed coal gasification power plant.: 
Advance in development of 200 t/d entrained bed gasification 
power pliant, 16:25639 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification 
combined cycle power generation. Development and 
construction of a 200v/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA;JP;In Japanese) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system), 16:27318 (IA;JP;In 
Japanese) 

Second-generation PFBC systems research and development - 
Phase 2, 16:26479 (RA;US) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Combustion of dense streams of coal particles: Quarterly 
progress report No. 3, February 29, 1991-May 28, 1991, 
16:25721 (R;US) 

Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Volume 2, User manual for 1990 version: Pulverized 
coal gasification and combustion 3-dimensional (90-PCGC-3): 
Final report, 16:25718 (R;US) 

COMBUSTION CHAMBERS 

Low heat rejection diesel ceramic coupon tests, 16:27723 

(RA;US) 
COMBUSTION KINETICS 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:25565 (RA;US) 

Renovation and development of smaller straw-fired boilers with 
manual stoking, 16:26295 (1;DK;in Danish) 

COMBUSTORS 

See also FLUIDIZED-BED COMBUSTORS 

Devices for maintaining optical access in high temperature coal 
combustion environments, 16:25714 (R;:US) 

Experiment on a rectangular cross section scramjet combustor, 
16:27453 (R;JP;in Japanese) 

Interactions of turbulent eddies and combustion in an MHD sec- 
ond stage combustor, 16:27297 (R;US) 

Large-scale combustion applications of beneficiated coal fuels, 
16:25706 (RA;US) 
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COMBUSTORS 


Numerical flow simulation in the slagging stage of an MHD coal 
combustor. 16:25713 (R:US) 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 

Adoption. implementation and enforcement of commercial build- 
ing energy codes in New Mexico and Arizona. 16:27363 (R:US) 

Development of fuel cell power generation.: Technology devel- 
opment of phosphoric acid fuel cells (studies on commercial 
use fuel cell power generation system), 16:27313 (IA;JP:In 
Japanese) 

COMMERCIAL SECTOR 

A review of existing commercial energy use intensity and load- 
shape studies, 16:27358 (R:US) 

DSM pocket guidebook: Volume 2: Commerical technologies, 
16:27365 (R:US) 

COMMUNICATIONS 

A comparison of frequency, criticality, and perishability 
estimates in User Interface Requirements to empirical obser- 
vations of standard message communications in a brigade 
tactical operations center, 16:29572 (R;US) 

COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT HELICAL SYSTEM TORSATRON 
See CHS TORSATRON 
COMPACT IGNITION TOKAMAK 
Operating conditions of the BPX divertor, 16:29445 (R;US) 
COMPACT TORUS 

See also FIELD-REVERSED THETA PINCH DEVICES 

Computational simulation of compact toroidal plasma formation, 
16:29337 (RA:US) 

TSX - A potential experiment on tilt-stabilization of FRX-rings 
using large-orbit ion rings, 16:29330 (RA;US) 

COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPLEXES 
See also ACTINIDE COMPLEXES 
ALKAL! METAL COMPLEXES 
HETEROPOLYANIONS 
RARE EARTH COMPLEXES 

17. All-union Chugaev conference on complex compound 
chemistry. Pr. 4, 16:27793 (1;SU) 

Research and development project of photo reactive materials.: 
Advanced functional photochromic materials (function- 
separated photochromic materials), 16:27733 (IA;JP;In 
Japanese) 

COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
REINFORCED CONCRETE 
SUPERCONDUCTING COMPOSITES 
Caicium Silicates 

Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA;JP;ln Japanese) 

Chemical Preparation 

Combustion synthesis of oxide-carbide composites: Final re- 

port, 16:28035 (R;US) 
Clathrates 

Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA;JP;ln Japanese) 

Coatings 
16:27770 (PA;US) 
Corrosion Resistance 

Effects of oxidation and combustion environments on the prop- 

erties of Nicalon®/SiC composites, 16:27665 (R;US) 
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Cost 
Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA:JP:In Japanese) 
Crack Propagation 
The crack energy absorptive capacity of composites with fractal 
structure. 16:27751 (R;XA) 
Deformation 
interlaminar deformations on the cylindrical surface of a hole in 
laminated composites by moire interferometry, 16:27725 
(R;:US) 
Entropy 
Monte Carlo and mean field calculations of the magnetocaloric ef- 
fect of ferromagnetically interacting clusters, 16:27707 (R;US) 
Fracture Properties 
The crack energy absorptive capacity of composites with fractal 
structure, 16:27751 (R;XA) 
Joining 
Reliability of interfaces in newly designed ceramic-ceramic and 
metal-ceramic systems. Brite final report, 16:27749 (R;DE) 
Mechanical Tests 
Reliability of interfaces in newly designed ceramic-ceramic and 
metal-ceramic systems. Brite final report, 16:27749 (R;DE) 
Microstructure 
Alumina reinforced tetragonal zirconia (TZP) composites: 
Progress report, July 1, 1990—June 30, 1991, 16:27726 (R;US) 
Polymers 
Sliding friction test of self-lubricating polymeric composite for 
rolling bearing retainer, 16:28106 (R;JP;ln Japanese) 
Processing 
Alumina reinforced tetragonal zirconia (TZP) composites: 
Progress report, July 1, 1990-June 30, 1991, 16:27726 (R;US) 
Reaction Kinetics 
Understanding composite explosive energetics: 2, Particle size 
effects and reaction modelling development, 16:28446 (R;US) 
Silica Gel 
Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA;JP;In Japanese) 
Sintering 
Eftects of trapped gases on ceramic-filled-glass composite den- 
sification, 16:27772 (R;US) 
Sol-Gel Process 
Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA;JP;In Japanese) 
Solar Heating Systems 
Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA;JP;In Japanese) 
Synthesis 
16:27765 (PA;US) 
Thermal Conductivity 
Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA;JP;in Japanese) 
Thermal Insulation 
Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA;JP;in Japanese) 
Thin Films 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;In Japanese) 





COMPOUND NUCLEI 
Emission of fragments in the decay of the excited nuclei pro- 
duced in the reactions 181Ta+52Cr and 232Th+12C, 16:29134 
‘(RA;SU;In Russian) 
Multifragment decay of hot nuclei: 
16:29056 (R;US) 


COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 


COMPRESSORS 
See also GAS COMPRESSORS 
Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a refrigeration system), 16:28132 (IA;JP;ln Japanese) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 


COMPUTER ARCHITECTURE 
Human factors engineering design guidelines for the software 
user interface, 16:29559 (R;US) 
Knowledge-based Computer Security Advisor, 16:29544 (R;US) 
Software considerations for reliability centered maintenance 
analyses, 16:29550 (R;US) 
COMPUTER CODES 
See also A CODES 
B CODES 
C CODES 
G CODES 
K CODES 
M CODES 
N CODES 
O CODES 
P CODES 
R CODES 
S CODES 
T CODES 
W CODES 
A mukifunction ion-irradiation/surface modification ultrahigh vac- 
uum chamber system, 16:28294 (R;US) 
Fluid flow through a rotating circular straight pipe: Analytic per- 
turbation series by computer algebra, 16:28093 (R;DE) 
Performance of a benchmark implementation of the Van Slyke 
and Wets algorithm for stochastic programs on the Alliant 
FX/8, 16:29492 (R;US) 
Representation of a model of radionuclide transfer in food chains 
following deposition of strontium-90, cesium-137 and iodine- 
131 on areas for agricultural use, 16:28502 (R;DE;In German) 
Software considerations for reliability centered maintenance 
analyses, 16:29550 (R;US) 
The Programmable Clever Counter, TL-16, 16:28333 (R;US) 
The role of CASE tools and software development methodolo- 
gies in software security, 16:29507 (RA;US) 
COMPUTER GRAPHICS 
A scientific visualization synthesizer, 16:29563 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
A network security case study: The Los Alamos National Labo- 
ratory Integrated Computer Network, 16:29545 (R;US) 
A network security monitor, 16:29503 (RA;US) 
Ausers’ guide to PVM (Parallel Virtual Machine), 16:29552 (R;US) 
An expert system application for network intrusion detection, 
16:29542 (R;US) 
Benchmarking a Network Storage Service, 16:29558 (R;US) 
Federal systems local area network security, 16:29506 (RA;US) 
Future prospects for networking in the United States, 16:29521 
(R;US) 
Local area gigabit networking, 16:29543 (R;US) 
Measurements and models of wide area TCP conversations, 
16:29548 (R;US) 
The tension between collaborative research and network secu- 
rity, 16:29500 (RA;US) 
COMPUTER PROGRAM DOCUMENTATION 
FALCON - a program for fast analysis of local confinement in 
JET, 16:29309 (R;GB) 


Dynamics or statistics?, 


COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTER-AIDED MANUFACTURING 

Atomatic Feature (AFEAT) Identification for computer-aided pro- 
cess planning (CAPP): Final report, 16:28061 (R;US) 

COMPUTERIZED CONTROL SYSTEMS 

Analysis of software for security-critical systems, 16:29452 
(RA;US) 

Evaluation of the Computerized Utilities Monitor and Control 
System installed at the US Army, Europe, 26th Support 
Group at Heidelberg, Germany, 16:27409 (R;US) 

Plutonium isotopic analysis system for plutonium samples en- 
riched in 258Pu in EP 60/61 containers: Volume 1, Users 
manual, 16:26194 (R;US) 

Plutonium isotopic analysis system for plutonium samples en- 
riched in 75°Pu in EP 60/61 containers: Volume 2, Hardware 
manual, 16:26195 (R;US) 

COMPUTERIZED SIMULATION 

An analysis of reactor transient response for boiling water reac- 
tor ATWS events, 16:26985 (RA;FR) 

Documentation of CATHENA input files for the APOLLO com- 
puter, 16:29522 (R;CA) 

Multi-rate integration methods and table lookup techniques used 
in high speed dynamic simulation of nuclear power plants, 
16:29534 (IA;CA) 

Proceedings of the 2. international conference on simulation 
methods in nuclear engineering, 16:29523 (1;CA) 

Statistical approach to sensitivity analysis of the computer simu- 
lation codes, 16:29525 (IA;CA) 

COMPUTERIZED TOMOGRAPHY 

Computerized mini-tomography scanner for X-ray and gamma- 
ray for multipurpose applications, 16:28380 (I;BR;In 
Portuguese) 

COMPUTERS 
See also CRAY COMPUTERS 
Advisory Committees 

The computer incident advisory capability after one year, 

16:29510 (RA;US) 
Artificial Intelligence 

Research and development project of three-dimensional circuit 

devices, 16:29519 (IA;JP;in Japanese) 
Computer Architecture 

Research and development project of interconnecting dis- 

tributed database system, 16:29567 (IA;JP;in Japanese) 
Computer Networks 

Research and development project of interconnecting dis- 

tributed database system, 16:29567 (IA;JP;in Japanese) 
Consumer Protection 

Research and development project of interconnecting dis- 

tributed database system, 16:29567 (IA;JP;in Japanese) 
Data Base Management 

Research and development project of interconnecting dis- 

tributed database system, 16:29567 (IA;JP;in Japanese) 
Data Transmission 

Research and development project of interconnecting dis- 

tributed database system, 16:29567 (IA;JP;In Japanese) 
Dictionaries 

Westinghouse Hanford Company reference guide: Computer 

terminology: Volume 2, 16:29565 (R;US) 
Evaluation 

A methodology for performing computer security reviews, 

16:26159 (R;US) 
Reliability 

Research and development project of interconnecting dis- 

tributed database system, 16:29567 (IA;JP;In Japanese) 
Sabotage 

Static analysis virus detection tools for UNIX systems, 16:29502 

(RA;US) 
Satety 

Interface between security and safety control in life-critical com- 

puter systems, 16:29504 (RA;US) 
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COMPUTERS 
Security 


Security 

A methodology for performing computer security reviews, 
16:26159 (R;US) 

Bloopers, bleeps, and blunders: The saga continues, 16:29501 
(RA:US) 

Controlled access and positive identification of authorized com- 
puter users, 16:29509 (RA;US) 

Interface between security and safety control in life-critical com- 
puter systems, 16:29504 (RA;US) 

Knowledge-based computer system 
16:29508 (RA;US) 

Managing risk: Systematic loss prevention for executives, 
16:29450 (RA;US) 

Security evaluation: An application of transaction flow analysis 
to a computer operating environment, 16:29505 (RA;US) 

The computer incident advisory capability after one year, 
16:29510 (RA;US) 

Thin Films 
Research and development project of three-dimensional circuit 
devices, 16:29519 (IA;JP;In Japanese) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 

See also REINFORCED CONCRETE 

Experimental assessment of air permeability in a concrete shear 
wall subjected to simulated seismic loading, 16:26130 (R;US) 

immobilisation of active concrete debris using soluble sodium 
silicates, 16:25916 (R;FR) 

Pertormance of intact and partially degraded concrete barriers 
in limiting fluid flow, 16:25977 (R;US) 

Separation of contaminated concrete, 16:25893 (R;FR) 

Studies of historic concrete, 16:27747 (R;FR) 

CONDENSER COOLING SYSTEMS 
Comparison of power-plant condenser cooling-water fouling 
rates for spirally-indented and plain tubes, 16:26477 (R;US) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDENSERS (STEAM) 

See STEAM CONDENSERS 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFIGURATION INTERACTION 

Relativistic configuration interaction method, 16:29039 (RA;JP) 
CONFORMAL INVARIANCE 

Conformal theories, integrable models and coadjoint orbits, 

16:29000 (R;BR) 

CONING 

See CHANNELING 
CONNECTICUT YANKEE REACTOR 

Utility use of PSA, 16:27137 (RA;US) 
CONNECTING 

See FASTENING 
CONNECTIONS 

See JOINTS 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSERVATION LAWS 

Experimental prospects for observing family-number violating 
decays, 16:28938 (R;US) 

CONSTRUCTION 

Development of bituminous coal liquefaction technology.: Re- 
search and development using 1 t/d process supporting unit, 
16:25636 (IA;JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA;JP;in Japanese) 

Innovative Clean Coal Technology Program advanced flue gas 
desulfurization demonstration project: Pure Air, a Joint Venture 
Company, Allentown, Pennsylvania; Northern Indiana Public 
Service Company, Bailly Generation Station, Porter County, 
Indiana: Environmental Assessment, 16:26506 (R;US) 

Site remediation considerations and foundation excavation plan 
for the Walter Reed Army Institute of Research building, For- 
est Glen, Maryland, 16:26113 (R;US) 


security evaluation, 
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CONSTRUCTION INDUSTRY 
High Performance Building Users Group 
16:27333 (RA;US) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Calibration and operation of the PNL Barrel Assayer, 16:28406 
(R;US) 

Container materials for high-level nuclear waste at the proposed 
Yucca Mountain site, 16:26000 (R;US) 

Development of integrated metallic container: Project status, 
16:28066 (R;CA) 

Electron beam welding of thick-walled copper containers for nu- 
clear fuel waste disposal: Phase Three A, 16:28068 (R:CA) 

Experimental Inventory Verification System: An application of 

"image processing to nuclear safeguards, 16:26166 (R;US) 

Resistance/diffusion bonding of titanium nuclear fuel waste dis- 
posal containers, 16:25956 (IA;CA) 

Structural testing of the Los Alamos National Laboratory Heat 
Source/Radioisotopic Thermoelectric Generator shipping con- 
tainer, 16:28070 (R;US) 

Tritiated D20 transport container computer model verification: 
Punch test no. 1, 16:28065 (R;CA) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 

Application of containment and release management to a PWR 
ice-condenser plant, 16:26880 (R;US) 

The response of BWR Mark III containments to short-term sta- 
tion blackout severe accident sequences, 16:27205 (R;US) 

CONTAINMENT BUILDINGS 

Consequences of depressurization release of the Lingen reactor 

containment, 16:27027 (R;FR;in German) 
CONTAINMENT SYSTEMS 

Assessment of ex-vessel steam pressure spikes in BWR Mark 2 
containments, 16:27127 (RA;US) 

Multi-compartment hydrogen deflagration experiments in the 
Battelle-Frankfurt model containment, 16:27123 (RA;US) 

Performance of containment penetrations under severe acci- 
dent loadings, 16:27134 (RA;US) 

Preliminary observations of gate valve flow interruption tests, 
Phase 2, 16:27095 (RA;US) 

Safety goals and functional performance criteria, 16:27200 
(RA;US) 

Two new NDT techniques for inspection of containment welds 
beneath coatings: Final report, October 1989-March 1990, 
16:26845 (R;US) 

CONTAMINATION 

See also SURFACE CONTAMINATION 

Radionuclides and ionizing radiation in water management, 
16:26872 (1;CS;in Czech, Slovak) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 

Overview of world oil and gas markets including detailed review 

of the UKCS over the next 5 years, 16:25747 (IA;DK) 

CONTINUOUS IRRADIATION 

See CHRONIC IRRADIATION 
CONTRACTOR PERSONNEL 

Power lunch: Teaming to train, 16:29574 (R;US) 
CONTRAST MEDIA 

See also HIPPURAN 

16:27627 (PA;US) 
CONTROL ELEMENTS 

See also SHIM RODS 


(HYPERBUG), 





Analysis of the control rod drop accident in ABB Atom BWRs. 
16:26522 (R;SE) 

Practical experience with instability measurements in German 
BWR’'s and related consequences, 16:26962 (RA:FR) 

Recriticality in a BWR following a core damage accident, 
16:27113 (RA;US) ‘ 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 

Advanced control room evaluation: General approach and ratio- 
nale, 16:26851 (R;US) 

Research study on the effects of illumination on performance of 
control room tasks, 16:27103 (RA;US) 

CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ENTRY CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Automated control system of EBO-Trnava heat supply facility, 
16:28054 (IA;CS;In Slovak) 

DASOR 601J automated process control system, 16:26861 
(IA;CS;In Czech) 

DERIS 900 control and information system, 16:26860 (IA;CS;In 
Slovak) 

DIAMO-K system, 16:26859 (IA;CS:in Slovak) 

MODIN control system, 16:26858 (IA;CS;In Slovak) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
COOLANT CLEANUP SYSTEMS 

Results of gate valve flow interruption tests in the RWCU line 

environment, 16:27089 (RA;US) 
COOLANT LOOPS 
An elementary introduction to the problem of density wave oscil- 
lations, 16:28082 (RA;FR) 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
COOLANT LOOPS 
REACTOR COOLING SYSTEMS 

Feeding and purge systems of coolant primary circuit and 
coolant secondary circuit control of the | sup(123) target, 
16:26216 (IA;BR;In Portuguese) 

New developments in desiccant cooling, 16:27332 (RA;US) 

Target holders and cooling system for | sup(123) production, 
16:26215 (IA;BR;In Portuguese) 

COOLING TOWERS 

Microbiological water control of cooling tower, 
(IA;BR;In Portuguese) 

Water treatment of cooling tower, 16:28229 (IA;BR;In Por- 
tuguese) 

COORDINATED RESEARCH PROGRAMS 

Nuclear Generation Program. Report of Research Program Ad- 
visory Committee no. 5, 16:26750 (R;CA) 

Nuclear power safety initiatives, 16:29575 (IA;CA) 

The tension between collaborative research and network secu- 
rity, 16:29500 (RA;US) 

COPOLYMERS 

Determination of aqueous processabie photoresist in tin-lead 

plating solutions, 16:27837 (R;US) 
COPPER 

16:27624 (PA;US) 

Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, December 1, 1990—February 28, 1991, 
16:26500 (R;US) 

Computer simulation studies of high energy collision cascades, 
16:29183 (R;US) 


16:28230 


COPPER OXIDES 
Magnetic Flux 


Construction and test of detection systems for electron yield 
measurements in the X-ray absorption spectroscopy 
16:28323 (R:DE:in German) 

High resolution electron energy loss studies of surface vibrations 
Progress report. June 8. 1990—May 31. 1991. 16:27521 (R:US) 

Influence of loading rate on the mechanical response and sub- 
structure evolution of shock-loaded copper. 16:27604 (R:US) 

Laser surface modification for selective electroplating of metal: 
A 2.5 ms laser direct-write process. 16:27633 (R:US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, December 14, 1990— 
March 14, 1991. 16:26297 (R:US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 14, December 16, 1990—March 
15, 1991, 16:25593 (R;US) 

COPPER 63 TARGET 

Evaluated cross-sections used as proton beam monitors, 

16:29066 (R;XA) 
COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Development of a centrifugal atomization process for the pro- 
duction of large spherical metal powders, 16:27598 (R;US) 

Dynamic yield strength of a palladium alloy metallic glass, 
16:27632 (R;US) 

Lead-free solders for electronics applications: Wetting analysis, 
16:27630 (R;US) 

COPPER BASE ALLOYS 

Corrosion of copper-based materials in irradiated moist air sys- 
tems, 16:27635 (R;US) 

Magnetic excitations in the itinerant antifferromagnet MngoCujo, 
16:27509 (R;US) 

COPPER BROMIDES 
lonic diffusion in superionic-conductor melts, 16:29188 (R;XA) 
COPPER CHLORIDES 
lonic diffusion in superionic-conductor melts, 16:29188 (R;XA) 
COPPER COMPOUNDS 
See also COPPER NITRATES 
COPPER OXIDES 
CUPRATES 
New high-T-benchmarks for organic and fullerene superconduc- 
tors, 16:27784 (R;US) 
COPPER IODIDES 
lonic diffusion in superionic-conductor melts, 16:29188 (R;XA) 
COPPER NITRATES 
Partitioned pore tree model for the sorption of SO2 from stack 
gas, 16:25662 (RA;US) 
COPPER OXIDES 
Critical Current 
Critical currents in melt-textured YBapCu30,, 16:27645 (R;US) 
Crystal Defects 

Defects, defect ordering, structural coherence and supercon- 

ductivity in the 123 copper oxides, 16:27652 (R;US) 
Crystal Lattices 

Mean field analysis of the CuO> lattice: Comparison to Monte 
Carlo simulations, 16:27649 (R;US) 

sition 

16:27693 (PA;US) 

Electric Conductivity 

Scaling behavior of the fluctuations in magnetization and con- 

ductivity of untwinned YBazCu307_5, 16:27651 (R;US) 
Electron-Phonon Coupling 

Cu-O charge fluctuations and electron-phonon coupling in the 
effective single-band Hubbard theory for cuprate supercon- 
ductors, 16:29215 (R;US) 

Electronic Structure 

Cu-O charge fluctuations and electron-phonon coupling in the 
effective single-band Hubbard theory for cuprate supercon- 
ductors, 16:29215 (R;US) 

Luminescence 

16:27694 (PA;US) 

Magnetic Flux 

Flux pinning by planar defects in single crystal YBazCu307_;, 

16:27646 (R;US) 
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COPPER OXIDES 
Magnetic Properties 


Magnetic Properties 

Weak links within a BioSr2Ca,Cu20O, single crystal by magneti- 

zaion and dirct optical observations. 16:27690 (R:US) 
Magnetic Susceptibility 

Anisotropic spin susceptibility of the (Y.Ca)(Ba.Laj)2CusgOg¢ sys- 

tem. 16:27608 (R:US) 
Magnetization 

Scaling behavior of the fluctuations in magnetization and con- 

ductivity of untwinned YBazCu307_,. 16:27651 (R:US) 
Phase Studies 

1391 a NMR and NOR study of the temperature dependent struc- 
ture of Lao>CuO,,,, 16:27702 (R:US) 

On fragments packing in structures of high temperature su- 
perconducting bismuth-containing compounds, 16:27677 
(IA:SU:In Russian) 

Radiation Effects 

Irradiation effects in high 

16:27701 (R:US) 
Sintering 

Consolidation and plasticity of Bi-Sr-Ca-Cu-O superconductors, 

16:27643 (R:US) 
Sorptive Properties 

Characterization and fundamental studies on CuO sorbent ma- 
terials to determine attrition mechanisms on substrate gamma 
alumina: Final report, September 23, 1986—April 23, 1990, 
16:26502 (R:US) 

Hot gas desulfurization with sorbents containing oxides of zinc, 
iron, vanadium and copper: Quarterly technical progress re- 
port, October 1, 1990—-December 31, 1991, 16:25613 (R;US) 

Superconductivity 

Defects, defect ordering, structural coherence and supercon- 

ductivity in the 123 copper oxides, 16:27652 (R;US) 
Superconductors 

Preparation of superconductors at high temperature, 16:27674 
(IA;BR;In Portuguese) 

Thermal Boundary Resistance 

High-T-bolometers, 16:28141 (R;US) 

X-Ray Spectra 

Construction and test of detection systems for electron yield 
measurements in the X-ray absorption spectroscopy, 
16:28323 (R;DE;In German) 

COPPER SELENIDE SOLAR CELLS 
Thin-film solar cells with compound semiconductors, 16:26338 
(IA;DE;In German) 
COPPER VAPOR LASERS 
See METAL VAPOR LASERS 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 

An idealized transient model for melt dispersal from reactor cav- 
ities during pressurized melt ejection accident scenarios, 
16:26939 (R;US) 

CORN (MAIZE) 

See MAIZE 
CORN STOVER 

See AGRICULTURAL WASTES 

MAIZE 

CORONA COUNTERS 

JSA 401 large-area corona chamber, 16:28383 (IA;CS;In Slovak) 
CORROSION PRODUCTS 

Leaching performance of simulated decontamination wastes so- 

lidified with water extendible polyester resin, 16:25952 (IA;CA) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC ELECTRONS 

Experiment at the Kosmos-1870 satellite. Part 1: 2. Investiga- 
tion of the electron energy spectrum in the 8-30 MeV range in 
the cosmic ray composition in the geomagnetic equator re- 
gion, 16:28874 (R;SU;In Russian) 

COSMIC NEUTRINOS 

Prospects for relic neutrino detection, 16:28409 (R;GB) 

Supernova detectors based on coherent nuclear 
16:28408 (R;GB) 


temperature superconductors, 


recoil, 
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COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC ELECTRONS 
COSMIC NEUTRINOS 

On the diffusion of the hadronic component of the cosmic rays 
and semi-groups. 16:28855 (R:BR) 

COSMIC X-RAY SOURCES 

Microcalorimeters for high 
16:28416 (R:US) 

COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 

Magnetohydrodynamic cosmologies. 16:28854 (R;BR) 

Parametrization of the mixmaster momentum variables, 
16:28863 (R:BR) 

COSMOLOGY 
A model of cp violation having a cosmological origin, 16:28865 
(R:BR) 
COSMOS 
See UNIVERSE 
COST ESTIMATION 

Conceptual costing study for the long-term management of the 

Port Hope area low-level radioactive wastes, 16:25862 (R;CA) 
COTTON PLANTS 

Frequency and spectra of photoperiodical mutations in new 
tetraploidy cotton forms, 16:28642 (IA:SU;In Russian) 

Use of ionizing radiations to obtain new agricultural forms of the 
cotton of Cossypium barbadense L, 16:28774 (IA:SU;In Rus- 
sian) 

COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUNTING CIRCUITS 

The Programmable Clever Counter, TL-16, 16:28333 (R;US) 
COUNTY BUILDINGS 

See PUBLIC BUILDINGS 
COUPLINGS (MACHINE PARTS) 

See MACHINE PARTS 
COURT BUILDINGS 

See PUBLIC BUILDINGS 
COVER GAS 

PREMIERE - a model to calculate the transfer of deuterium be- 
tween the moderator fluid and the cover gas volume in 
CANDU reactors, 16:26663 (IA;CA) 

CP INVARIANCE 
The chern-simons term and the dynamics of the CP"—'’ model 
in three dimensions, 16:29002 (R;BR) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 

Leak before break experience in CANDU reactors, 16:26582 
(R;CA) 

Programme PROPANA: A model of the propagation of water 
leaks into sodium in steam generators, 16:26771 (RA;XA) 

Tests and analysis on steam generator tube failure propagation, 
16:26770 (RA;XA) 

CRACKS 

Development of power generating pliant utilizing hot water.: De- 
velopment of a binary cycle power generation plant (study on 
production and re-injection of hot water (development of tech- 
nology of effective utilization of geothermal resource)), 
16:26458 (IA;JP;in Japanese) 

Ultrasonic characterization of fatigue crack closure, 16:27596 
(R;US) 

Ultrasonic testing results of fatigue cracks in PWR mock-up, 
16:26523 (R;FR;In French) 

CRAY COMPUTERS 
ANL supplement to the UNICOS primer, 16:29494 (R;US) 
CREEP 

Creep equations for high-temperature steels, 16:27566 (I;DE;In 

German) 


resolution x-ray spectroscopy, 





Development and validation of a predictive technology for creep 
closure of underground rooms in salt, 16:25991 (R;US) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL CURRENT 
Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on metal materials), 16:27533 (IA;JP;In Japanese) 
CRITICAL FLOW 
Thermophysical properties of supercritical fluids and fluid mix- 
tures: Progress report, May 15, 1988—July 14, 1991, 
16:28907 (R:US) 
CRITICAL HEAT FLUX 
A parametric investigation of critical heat flux in a vertical forced 
convective channel, 16:26839 (IA;CA) 
A parametric investigation of critical heat flux in a vertical forced 
convective channel, 16:26843 (IA;CA) 
Comparison of ASSERT-4 CHF predictions with measurements 
in 28-element simulated fuel string, 16:26666 (IA;CA) 
Computation of two phase flow distribution and CHF in horizon- 
tal bundles using the ASSERT subchannel code, 16:26638 
(IA;CA) 
Enhancement of critical heat flux in CANDU 37-element bun- 
dies, 16:26701 (IA;CA) 
CRITICALITY 
A nuclear criticality simulator, 16:28055 (IA;CA) 
A probabilistic model for estimating the waiting time until the si- 
multaneous collapse of two contingencies, 16:26196 (R;US) 
A validated methodology for evaluating burnup credit in spent 
fuel casks, 16:25833 (R;US) 
Process criticality accident likelihoods, consequences, and 
emergency planning, 16:26131 (R;US) 
Validation of SCALE-4 for a reference problem set, 16:25843 
(R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CRNL SUPERCONDUCTING CYCLOTRON 
TASCC - a new heavy-ion accelerator at Chalk River, 16:28170 
(IA;CA) 
CROPS 
Chickpea improvement programme, 16:28636 (R;PK) 
Effect of soil type on radionuclides in plants: Field study, 
16:28503 (R;:CA) 
CROSS SECTIONS ; 
Experiment on a rectangular cross section scramjet combustor, 
16:27453 (R;JP;in Japanese) 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROSSFLOW SYSTEMS 
CROSSFLOW SYSTEMS 
The T-By Tray: A plug flow, low pressure drop, high-efficiency 
contacting device for cross-flow columns: Report of mass 
transfer and hydraulic performance tests in pilot-scale equip- 
ment, 16:28083 (R;US) 
CROSSING-OVER 
Possible synergism of hyperthermia and irradiation in analyzing 
crossing-over in Drosophila melanogaster and lycopersion es- 
culentum, 16:28811 (IA;SU;in Russian) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
Tritium uptake kinetics in crayfish (Orconectes immunis), 
16:28819 (R;CA) 
CRYOGENIC BUBBLE CHAMBERS 
Measuring and processing methods for antideuteron-nucleus 
interactions on data obtained at the LUDMILA facility with in- 
ternal track-sensitive target, 16:28396 (R;SU;In Russian) 
CRYSTAL DEFECTS 
Defect diffusion in ion implanted glasses, 16:27782 (R;US) 
CRYSTAL GROWTH 
The analysis of the radial direction temperature field in the 
growth of single crystal by Bridgman method, 16:29186 (R;XA) 


CUPRATES 


CRYSTAL GROWTH METHODS 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA;JP;in Japanese) 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development of pro- 
duction technology for compound semi-conductors for solar 
cells, 16:26378 (IA;JP;In Japanese) 
Fundamental studies of chemical vapor deposition diamond 
growth processes, 16:27724 (R;US) 
CRYSTAL LATTICES 
See also CUBIC LATTICES 
Mean field analysis of the CuO, lattice: Comparison to Monte 
Carlo simulations, 16:27649 (R;US) 
CRYSTALLINE LENS 
16:28424 (PA;US) 
CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
METAMORPHIC ROCKS 


CRYSTALS 
See also DENDRITES 
LIQUID CRYSTALS 
POLYCRYSTALS 

16:28424 (PA;US) 

A new method to do time resolved, x-ray diffraction studies: The 
rotating crystal Laue method, 16:29175 (R;US) 

A simple sagittal focusing crystal which utilizes a bimetalli strip, 
16:28317 (R;US) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on oxidized materials), 16:27670 (IA:JP;In Japanese) 

Influence of diamond turning and surface cleaning processes on 
the degradation of KDP crystal surfaces, 16:27787 (R;US) 

Optical and environmentally protective coatings for potassium 
dihydrogen phosphate (KDP) harmonic converter crystals, 
16:29444 (R;US) 

Photography of shock waves in explosive crystals, 16:28426 
(R;US) 

CTX SPHEROMAK 

Bolometry, spectroscopy, and Doppler T; measurements in high 
current density CTX spheromaks, 16:29336 (RA;US) 

Progress with energy confinement time in the CTX spheromak, 
16:29332 (RA;US) 

Progress with small, high-magnetic-field spheromaks in CTX, 
16:29423 (RA;US) 

The impedance and energy efficiency of a coaxial magnetized 
plasma source used for Spheromak Formation and sustain- 
ment, 16:29333 (RA;US) 


CUBIC LATTICES 
Criticality of the discrete n-vector ferromagnet in a cubic lattice 
with a free surface, 16:29180 (R;BR) 
Study on competitive interaction models in Cayley tree, 
16:29197 (|;BR;In Portuguese) 


CULM 
Combustion of high-sulfur coal and anthracite wastes in a rotary 
kiln combustor with an advanced internal air distributor, 
16:25707 (RA;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 


CUPRATES 

Determination of magnetic field penetration depth in single crys- 
talline superconducting film YBazCu,07 by the polarized 
neutron reflection method, 16:29205 (R;SU;in Russian) 

Neutron diffraction localization of 5:7Fe in the 
YBaz(Cu, _,Fex)30¢,. structure, 16:29208 (R;SU;In Russian) 

On some structural peculiarities of Y(Ba;_,Srx)2Cu307_, ce- 
ramics, 16:29207 (R;SU;in Russian) 

Temperature dependences of the structural parameters of a 
high-Te 1-2-3 superconductor based on samarium zero ma- 
trix, 16:29211 (R;SU;in Russian) 
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CURIUM 244 


CURIUM 244 

Radiation-induced amorphization in complex silicates, 16:27696 

(R:US) 
CURIUM 248 

Characteristics of a neutron source based on curium-248 spon- 

taneous fission, 16:26233 (IA;SU) 
CURIUM ALLOYS 

Intermetallides and alloys of transplutonium elements with met- 
als of platinum group, 16:27586 (IA:SU) 

Magnetic behaviour of curium and americium-curium alloys, 
16:27585 (IA:SU) 

CURIUM COMPLEXES 

Curium and americium chemiluminescence in redox reactions, 
16:27957 (IA;SU) 

Extraction coefficients of Am, Cm, Cf, Fm, Md and Eu in the tetra- 
butylpyrophosphate (TBPP)-HNO3 system, 16:27988 (IA;SU) 

Kinetics of curium and europium extraction with 2- 
ethylhexylpheny! phosphonic acid in centrifugal extractor, 
16:28024 (IA;SU) 

CURIUM COMPOUNDS 

Kinetics and thermodynamics of tetravalent Am, Cm, Cf ions re- 
duction in potassium phosphotungstate solutions, 16:28025 
(IA;SU) 

Membrane extraction of transuranium elements from the solu- 
tions of inorganic complex-forming agents, 16:27972 (IA;SU) 

Separation of americium and curium on cation exchanger with 
a-hydroxycarboxylic acids, 16:27979 (IA;SU) 

Spectral-luminescent properties of actinides in elpasolite struc- 
ture, 16:27924 (IA;SU) 

CURIUM IONS 
Electronic structure in the actinides: 
16:27875 (R;US) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CUTTING 
Underwater plasma arc cutting, 16:25924 (R;FR;In French) 
CYANOBACTERIA 

Specific mutagenesis of a chlorophyll-binding protein: Progress 

report, 16:28602 (R;US) 
CYCLASES 

Adenylatecyclase activation by prostaglandin E, in blood cells of 
domestic animals of Chernobyisk region, 16:28736 (IA;SU;In 
Russian) 

Effect of low dose irradiation on enzyme activity of c-amp sys- 
tem in chick thymocytes in ontogenesis, 16:28696 (IA;SU;In 
Russian) 

c-AMP metabolic enzymes in rat tissues at delayed periods fol- 
lowing +-irradiation, 16:28684 (IA;SU;In Russian) 

CYCLIC ADENOSINE MONOPHOSPHATE 

See AMP 

CYCLOPENTADIENE 

Aromatic-radical oxidation kinetics: Annual report, 1 July 1990— 

30 June 1991, 16:28034 (R;US) 
CYCLOTRONS 
Beam Transport 

Improvement of the beam transport system for irradiation study 
damage, 16:28222 (IA:BR;In Portuguese) 

Transport of particle beams in cyclotron, 16:28192 (IA;BR;In 
Portuguese) 

Deuteron Beams 

Measurements of the deuteron beams energy, 

(IA;BR;In Portuguese) 
Hot Cells 

Apparatus of hot cell for iodine-123 production, 16:28226 
(IA;BR;In Portuguese) 

Remote systems for handling and counting, 16:28227 (IA;BR;In 
Portuguese) 

Isotope Production 

Annual technical report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986, 16:28154 (1;BR;!n Portuguese) 

General reformulation of hot cell complex, 16:28225 (IA;BR;In 
Portuguese) 

Maintenance 
Cyclotron operation, 16:28165 (IA;BR;In Portuguese) 


Three cases studies, 


16:28191 
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General reformulation of the radioisotope production facilities 
with cyclotron, 16:28164 (IA;BR;In Portuguese) 
Improvements, developments and nationalization, 16:28167 
(IA:BR;!In Portuguese) 
Maintenance of the cyclotron and its auxiliary systems, 
16:28166.(IA;BR:In Portuguese) 
Modifications 
General reformulation of the radioisotope production facilities 
with cyclotron, 16:28164 (IA;BR;In Portuguese) 
Modifications in shielding of experimental area, 16:28168 
(IA;BR;In Portuguese) 
Neutron Sources 
Improvements in the experimental assembly for fast neutrons 
production, 16:28221 (IA;BR;In Portuguese) 
Operation 
Cyclotron operation, 16:28165 (IA;BR;in Portuguese) 
Radioactivity 
Remote systems for handling and counting, 16:28227 (iA;BR;In 
Portuguese) 
Radiochemistry 
Annual technical report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986, 16:28154 (1;BR;ln Portuguese) 
Remote Handling Equipment 
| sup(123) target transfer system, 16:28053 (iA;BR;In Por- 
tuguese) 
Sample Changers 
Remote systems for handling and counting, 16:28227 (IA;BR;In 
Portuguese) 
Sample Holders 
Cave-mechanical cell confinement system and interlocking with 
target-holder system, 16:28224 (IA;BR;In Portuguese) 
Shielding 
Modifications in shielding of experimental area, 16:28168 
(IA;BR;In Portuguese) 
Targets 
Cave-mechanical cell confinement system and interlocking with 
target-holder system, 16:28224 (IA;BR;in Portuguese) 


D 


D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 

See BARYONS 
D*RESONANCES 

See BARYONS 
DANISH REACTOR-3 

See DR-3 REACTOR 
DARK MATTER 

See NONLUMINOUS MATTER 
DARLINGTON-1 REACTOR 

Domestic project management, 16:26739 (IA;CA) 

Modelling of blast wave propagation through the Darlington 
NGS powerhouse in the event of a nearby railroad explosion, 
16:26643 (IA;CA) 

Modelling of blast wave propagation through the Darlington 
NGS powerhouse in the event of a nearby accidental explo- 
sion, 16:27051 (IA;CA) 

DATA ACQUISITION SYSTEMS 

A complex multitasked data acquisition and control system for 
measuring window thermal efficiency, or how TSX+ saved our 
project when it outgrew RT-11, 16:27360 (R;US) 

Design of the Digital Sky Survey DA and online system—A case 
history in the use of computer aided tools for data acquisition 
system design, 16:28860 (R;US) 

Human interface software for the LVD data acquisition system: 
Version 1, 16:29517 (R;US) 

Lysimeters: Data acquisition and analysis, 16:28583 (R;US) 

SHOWTIME.C: A C-language program for data acquisition and 
display user’s guide, 16:28301 (R;US) 

Signal parameter algorithms for trend analysis of digital data ac- 
quisition systems, 16:28450 (R;US) 





DATA ANALYSIS 
Development of a large wind power generation system.: Devel- 
opment of a MW-class large wind power generation system 
(observation of wind conditions), 16:26469 (IA:JP:In Japanese) 
Development of power generating plant utilizing hot water.: De- 
velopment of a binary cycle power generation plant (research 
and development of technology of countermeasure for lost cir- 
culation in geothermal wells), 16:26459 (IA:JP;In Japanese) 
DATA BASE MANAGEMENT 
CAMCON: Computer system for assessing regulatory compli- 
ance of the Waste Isolation Pilot Plant, 16:25993 (R:US) 
GEODES vector database for surface ground motion data in the 
spall region, 16:27481 (RA;US) 
Software for a geophysical computing environment, 16:27476 
(RA;US) 
The IRIS Data Management System, 16:27475 (RA:US) 
DATA PROCESSING 
Reconstruction of local track elements in the forward drift cham- 
bers of the ZEUS detector, 16:28319 (R;DE:In German) 
Research and development project of three-dimensional circuit 
devices, 16:29519 (IA;JP;In Japanese) 
The error and covariance structures of the mean approach model 
of pooled cross-section and time series data, 16:29238 (R;XA) 
DATA TRANSMISSION SYSTEMS 
Managing microcomputer modem use, 16:29499 (RA;US) 
Recent advances in fiber optics components for high speed data 
transmission, 16:28404 (R;US) 
DATA-FLOW PROCESSING 
Developing dataflow algorithms, 16:29546 (R:US) 
DATING 
See AGE ESTIMATION 
DAUGHTER PRODUCTS 
Microdosimetry of radon progeny: Application to risk assess- 
ment, 16:28821 (R;US) 
The influence of daughter radionuclides on purex process pa- 
rameters, 16:25824 (IA;SU) 
DC TO AC INVERTERS 
See INVERTERS 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECHANNELING 
See CHANNELING 
DECISION MAKING 
Radioactive waste management system: 
Schedule: Revision 1, 16:25888 (R;US) 
DECONTAMINATION 
Dismantling and decontamination of the tube bundle of a feed- 
water preheater of the Garigliano BWR, 16:26514 (R;FR) 
Leaching performance of simulated decontamination wastes so- 
lidified with water extendible polyester resin, 16:25952 (IA;CA) 
Rapid solving of agricultural problems and organizing of regions 
at early periods following contamiination and assessment of 
it's efficiency, 16:28525 (IA;SU;In Russian) 
Recent experience with dilute chemical decontamination, 
16:26683 (IA;CA) 
The Canadian decontamination program, 16:26682 (IA;CA) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC SCATTERING 
Possible parametrization of parton distributions, 16:28978 (R;PL) 
Transverse polarization in deep inelastic collisions, 16:29143 
(R;FR) 
DEFECTS 
Cladding flaw detection and sizing by horizontally polarized 
shear wave ultrasonic EMAT transducers, 16:28431 (R;FR) 
The testing of an in-situ district heating and cooling pipe inspec- 
tion method: Final report, 16:27407 (R;US) 
DEFENSE 
See NATIONAL DEFENSE 


Project Decision 


DEPOSITION 


DEFORESTATION 

The preservation. continuing multiple use and long-term devel- 
opment of the tropical evergreen forests (rain forests) 
16:28501 (I:DE:in German) 

DEFORMATION 

See also NUCLEAR DEFORMATION 

interlaminar deformations on the cylindrical surface of a hole in 
laminated composites by moire interferometry. 16:27725 
(R:US) 

DEFORMED NUCLEI 
Superdeformation: An experimental review. 16:29085 (R:US) 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 
See MESONS 
DEMAND 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (research on utilization systems (research on analysis 
of commercialization)), 16:26417 (IA;JP;In Japanese) 

DEMAND FACTORS 

Development of a large wind power generation system.: Devei- 
opment of a MW-class large wind power generation system 
(development of elementary technology), 16:26473 (IA;JP;in 
Japanese) 

DEMONSTRATION PLANTS 

Demonstration research on the commercialization of a dis- 
persed type new power generation technique, 16:27295 
(IA;JP;in Japanese) 

Development of a high efficiency membrane complex methane 
production unit.: Development of high efficiency bioreactors, 
16:26258 (IA;JP;in Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (studies on stack operation)), 16:27315 (IA;JP;in 
Japanese) 

Development of power generating plant utilizing hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10 megawatt class demonstration plant 
(development of 10 megawatt class plant)), 16:26453 
(IA;JP;In Japanese) 

DENDRITES 

Dynamics and pattern selection at the crystal-melt interface: 

Progress report, 16:29185 (R;US) 
DENITRIFICATION 

Research and development project of total water recycle sys- 

tem.: Water treatment reactor, 16:28548 (IA;JP;in Japanese) 
DENSITOMETERS 

Analyzing photographically recorded atomic emission spectra 
using an automated densitometer, 16:27850 (R;US) 

Particle densitometer based on the Acoustical Resonance Mea- 
surement: Final report, 16:28432 (R;US) 

DENSITY (ENERGY-LEVEL) 

See ENERGY-LEVEL DENSITY 
DENSITY (PLASMA) 

See PLASMA DENSITY 
DENTISTRY 

Determination of the alpha flux from dental prostheses, 

16:29168 (IA;CA) 

DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPLETION (NUCLEAR FUELS) 

See BURNUP 
DEPOSITION 

A Gaussian puff model for computing mesoscale over-ocean 
deposition patterns, 16:28479 (R;US) 

A climatological model for risk computations incorporating site- 
specific dry deposition influences, 16:28478 (R;US) 

Simulation of the growth of Mo/Si multilayers, 16:27636 (R;US) 


ERA Vol. 16, No. 10 775 





DESALINATION PLANTS 


DESALINATION PLANTS 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (desalination 
system using the brine water)). 16:26431 (IA:JP:In Japanese) 

DESERTRON 
, See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 

Development of power generating plant utilizing hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10 megawatt class demonstration plant 
(development of 10 megawatt class plant)), 16:26453 
(IA;JP;in Japanese) 

DESIGN BASIS ACCIDENTS 

Tests and analysis on steam generator tube failure propagation, 
16:26770 (RA:XA) 

The experimental and engineering programmes to support the 
PFR Safety Case following the Superheater 2 under sodium 
leak: In particular, large scale experiments in the Super Noah 
Rig at Dounreay, 16:27061 (RA:XA) 

DESOXYRIBONUCLEIC ACID 

See DNA 

DESTRUCTIVE TESTING 

An analysis of parameters affecting slapdown of transportation 

packages, 16:25848 (R;US) 
DESULFOVIBRIO 

Microbiology and physiology of anaerobic fermentations of cel- 

lulose: Progress report, 16:26261 (R;US) 
DESULFURIZATION 

Integration and testing of hot desulfurization and entrained flow 
gasification for power generation systems, 16:25560 (RA;US) 

Investigations of sulfur capture and recovery using calcium- 
based sorbents, 16:26494 (RA;US) 

DETECTION 

See also NUCLEAR EXPLOSION DETECTION 

Searches for dark matter particles, 16:28868 (RA;FR;In FR, EN) 
DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATORS 

Status of PEXSAD development, 16:28443 (R;US) 
DEUTERIDES 

Experimental demonstration of DD fusion by cluster ion impact, 
16:29177 (R;US) 

DEUTERIUM 

Deuterium isotope effects in the thermal decomposition of 6- 
hydroxy ketones and G-hydroxy esters, 16:27871 (|;BR) 

Electron capture in very low energy collisions of multicharged 
ions with H and D in merged beams, 16:28881 (R;US) 

FASTGAS: Fast Gas Sampling for palladium exchange tests, 
16:26253 (R;US) 

Interaction of deuterium with internal surfaces in silicon, 
16:27880 (R;US) 

Measurement of hydrogen and deuterium in CANDU pressure 
tubes, 16:27831 (IA;CA) 

Thermal rate constant measurements by the flash or laser 
photoysis-shock tube method: Results for the oxidations of 
He and Do, 16:28033 (R;US) 

DEUTERIUM OXIDES 

See HEAVY WATER 

DEUTERIUM TARGET 

Exclusive nuclear reactions: Can you count on the deuteron?, 
16:29058 (R;US) 

High-resolution spectroscopy of deeply-bound pionic atoms in 
heavy nuclei by pion-transfer reactions of inverse kinematics 
using the GSI cooler ring ESR, 16:29132 (R;JP) 

Measurement on the quasi-elastic electron-nucleon scattering 
on deuterium and nitrogen, 16:29059 (R;DE;in German) 

Nuclear physics constants for thermonuclear fusion. A reference 
handbook, 16:29061 (R;XA) 

Polarization transfer in (p,n) reactions at 495 MeV, 16:29063 
(R;US) 
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Relativistic analysis of the electromagnetic properties of the 

deuteron, 16:28973 (I:NL) 
DEUTERON BEAMS 

Measurements of the deuteron beams energy. 
(IA:BR:In Portuguese) 

The diffusion of fast ions in ohmic TFTR discharges. 16:29359 
(R:US) 

DEUTERON REACTIONS 

Double-differential spectrum and cross section of break-up neu- 
trons from Did.np) reaction, 16:29048 (IA:BR:In Portuguese) 

Elastic scattering of deuteron in three-body system with 
Coulomb interaction, 16:29123 (I;BR:In Portuguese) 

Microscopic calculation of the molecular-nuclear D+D -> 
sup(3)He+n and D+D -> sup(3)H+p reactions at close to zero 
energies. 16:29117 (R:BR) 

On the possibility of the determination of the constituent masses 
of composite particles by measuring four-momentum transfer, 
16:29133 (RA:SU) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEVICES 
See EQUIPMENT 
DEVOLATILIZATION 
An engineering model for coal devolatilization: 
16:25719 (R;US) 
Di-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIAGENESIS 

[Reactive fluid flow models and applications to diagenesis, 
mineral deposits and crustal rocks]: [Progress report and con- 
tinuation request], 16:28843 (R;US) 

DIAMONDS 
Fundamental studies of chemical vapor deposition diamond 
growth processes, 16:27724 (R;US) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 
DIBARYON RESONANCES 

See DIBARYONS 
DIBARYONS 

See also DIPROTONS 

The observation of a stable dibaryon, 16:28935 (RA;SU) 
DICENTRIC CHROMOSOMES 

Comparative radiosensitivity of wheat dicentrics, 16:28801 

(IA;SU;In Russian) 
DICENTRICS 
See DICENTRIC CHROMOSOMES 
DIDO REACTOR 
Insights from two paralle! PRA’s, 16:27179 (RA;US) 
DIELECTRIC MATERIALS 

Construction of electron accelerator for studying secondary 
emission in dielectric materials, 16:28884 (|;BR;iIn Portuguese) 

Electrophoretic dielectric coatings for magnetic switches, 
16:27775 (R;US) 

Ultraviolet reflector materials for solar detoxification of haz- 
ardous waste, 16:26386 (R;US) 

DIELECTRIC TRACK DETECTORS 
Measurement of fission yields using target materials in contact 
with solid state track detectors, 16:27799 (R;BR) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Air Pollution Control 

Early engine emission reduction test results with RAPRENOX, 

16:27442 (RA;US) 
Coatings 

Heat transfer effectiveness of a thermal barrier coating with dif- 
ferent fuel compositions, 16:27463 (R;US) 

Wear-resistant ceramic coatings for diesel engine components, 
16:27722 (RA;US) 

Combustion 

High temperature engine heat transfer and combustion study, 

16:27436 (RA;US) 


16:28191 


Final report, 





Combustion Chambers 

Low heat rejection diesel ceramic coupon tests 

(RA:US) 
Combustion Kinetics 

High temperature engine heat transfer and combustion study 

16:27436 (RA:US) 
Cylinders 

Advanced high temperature in-cylinder components and tribo- 
logical systems for LHR diesel engines (Low heat rejection) 
1€:27430 (RA:US) 

Development of advanced high temperature in-cylinder compo- 
nents and tribological systems for low heat rejection diesel 
engines, 16:27431 (RA:US) 

Design 

Advanced low heat rejection diese! technology development, 

16:27433 (RA:US) 
Diesel Fuels 

Minutes of technical discussion on Diesel engine capable of us- 

ing vegetable oil’. Results. 16:27451 (1;DE:In German) 
Exhaust Systems 

Flat belt continuously variable high speed drive: Quarterly 
progress report, January 1, 1991—April 1. 1991, 16:27443 
(R:US) 

Fuel Economy 
Thick thermal barrier coatings, 16:27428 (RA:US) 
Fuel Injection Systems 

Ignition enhancement of the DDC methanol engine - 
16:27438 (RA:US) 

Methanol fuel injector improvements in two-stroke methanol fu- 
eled diesel engines, 16:27437 (RA;US) 

Fuel Substitution 

Heat transfer effectiveness of a thermal barrier coating with dif- 

ferent fuel compositions, 16:27463 (R:US) 
Heat Transter 

Heat transfer effectiveness of a thermal barrier coating with dif- 
ferent fuel compositions, 16:27463 (R;US) 

High temperature engine heat transfer and combustion study, 
16:27436 (RA;US) 

ignition Systems 

Development of long-life glow plugs for alternate fuel engines, 

16:27439 (RA:US) 
K Codes 

3-D modeling of diesel engine intake flow, combustion and 

emissions, 16:27435 (RA;US) 
Lubrication 

Advanced laser fluorescence measurements of lubricant film 
behavior in a diesel engine, 16:27412 (RA;US) 

High temperature lubricants for low heat rejection diesel en- 
gines, 16:27434 (RA;US) 

Performance Testing 

Long-time testing of the diagnosis and trend system for marine 
engines. Final report, 16:27452 (|;DE;In German) 

Thick thermal barrier coatings (Performance of engine with pis- 
ton and cylinder head coatings), 16:27429 (RA;US) 

Pistons 

Advanced high temperature in-cylinder components and tribo- 
logical systems for LHR diesel engines (Low heat rejection), 
16:27430 (RA;US) 

Development of advanced high temperature in-cylinder compo- 
nents and tribological systems for low heat rejection diesel 
engines, 16:27431 (RA;US) 

Integrated modeling of ring pack pertormance, 16:27432 (RA;US) 

Torque 

Instantaneous friction torque determined by (P-w) method, 

16:27413 (RA;US) 
Waste Heat Utilization 

Design study and experience with thermoelectric generators for 
diesel engines, 16:27441 (RA;US) 

Thermoelectric conversion to recover heavy duty diesel exhaust 
energy, 16:27440 (RA;US) 

DIESEL FUELS 

16:25751 (PA;CA) 

High energy density turbine fuels from mild coal gasification liq- 
uids, 16:25573 (RA;US) 


16:27723 


Results, 


DISASTERS 


Minutes of technical discussion on ‘Diesel engine capable of us- 
ing vegetable oil. Results. 16:27451 (!:DE:in German: 
DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 
Algebraic approach to the problem of quasi-exact solubility in 
quantum mechanics. 16:29259 (IA:SU:In Russian) 
Regularity of exponentially harmonic functions. 16:29243 (R:XA) 
DIFFRACTION 
See also NEUTRON DIFFRACTION 
X-RAY DIFFRACTION 
Elastic scattering and inelastic diffraction. 16:28979 (R:PL) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFRACTION DISSOCIATION 
See DIFFRACTION MODELS 
DIFFRACTION GRATINGS 
Analysis of polarization properties of shallow metallic gratings 
by an extended Rayleigh-Fano Theory. 16:29267 (R:US) 
DIFFRACTION MODELS 
Theory of near-critical-angle scattering from a curved interface, 
16:29025 (R:BR) 
DIFFRACTION PRODUCTION 
See DIFFRACTION MODELS 
DIFFUSION WELDING 
Resistance/diffusion bonding of titanium nuclear fuel waste dis- 
posal containers, 16:25956 (IA:CA) 
DIGESTER GAS 
See METHANE 
DIGITAL SYSTEMS 
Adapting digital video technology to the surveillance require- 
ments of the IAEA, 16:26192 (R:US) 
Application of digital compression techniques to optical surveil- 
lance systems, 16:26193 (R;US) 
DIMETHYL KETONE 
See ACETONE 
DIODE TRANSISTORS 
See TRANSISTORS 
DIOLS 
See GLYCOLS 
DIOXIN 
Dioxin production in waste bunker fires, 16:27408 (I:DE;in Ger- 
man) 
DIPHENYL KETONE 
See BENZOPHENONE 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIPROTONS 
Some remarks on the results of diproton resonance search, 
16:28983 (RA:SU;in Russian) 
DIRECT CYCLE COOLING SYSTEMS 
Erosion experiments of stainless steel under water-vapour two- 
phase flow conditions, 16:27571 (IA:CA) 
DIRECT ENERGY CONVERSION 
See also PHOTOVOLTAIC CONVERSION 
THERMOELECTRIC CONVERSION 
Materials research for sodium engine development, 16:27325 
(R:US) 
DIRECTIONAL RADIATION DETECTORS 
Direction dependence of portable detectors in beta radiation 
field, 16:28351 (|;BR;In Portuguese) 
DISARMAMENT 
See ARMS CONTROL 
DISASTERS 
See also FLOODS 
STORMS 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
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DISASTERS 


photovoltaic power generation utilization system idevelop- 
ment of tne stand-alone and dispersed system (disaster 
protection system)). 16:26414 (IA:UP:in Japanese: 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINTEGRATION (FISSION) 
See FISSION 
DISPERSED STORAGE AND GENERATION 

Demonstration research on the commercialization of a dis- 
persed type new power generation technique. 16:27295 
(IA:JP:In Japanese: 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)}. 16:26409 (IA:JP:In Japanese) 

DISPERSION NUCLEAR FUELS 
Low enriched fuels for NRU: Developments in fabrication and ir- 
radiation. 16:26901 (lA:CA) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOLUTION 

See also LEACHING 

Mass _ transport Precipitation coupling in finite systems 
16:27791 (R:CA) 

DISSOLVED MATERIALS 

See SOLUTES 

DISSOLVED OXYGEN 
See OXYGEN 
DISSOLVERS 

Definitive process design “E” metal dissolving equipment redox 
facility. 16:25816 (R:US) 

Redox plant uranium dissolving studies, 1957, 16:25817 (R:US) 

DISTILLATES 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 257 with Illinois No. 6 Coal 
Technical progress report, 16:25587 (R:US) 

DISTRICT COOLING 

Phase two laboratory testing of Direct Freeze ice slurry district 

cooling: Project final report, 16:27406 (R:US) 
DISTRICT HEATING 
IEA district heating: Summary of research activities 1983-1987, 
16:27405 (R:SE) 
SLOWPOKE: heating reactors in the urban environment, 
16:26883 (R:CA) 
The secure reactor concepts, 16:26547 (IA;CA) 
DISUSED MINESHAFTS 

See ABANDONED SHAFTS 
DIVERTORS 

Operating conditions of the BPX divertor, 16:29445 (R:US) 
DNA 

Energy transfer mechanisms in DNA; relationship to energy de- 
position in submicroscopic volumes, 16:27897 (R;US) 

Pyrimidine dimer formation by UVA radiation: Implications for 
photoreactivation, 16:28649 (R;US) 

Static and animated molecular views of a tumorigenic chemical 
bound to DNA, 16:28600 (R;US) 

DNA ADDUCTS 

Static and animated molecular views of a tumorigenic chemical 

bound to DNA, 16:28600 (R;US) 
DNA HYBRIDIZATION 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, January 1989-June 1991, 16:28606 (R;US) 

DNA POLYMERASES 

Characterization and modification of phage T7 DNA polymerase 
for use in DNA sequencing: Summary progress report, July 1, 
1990—June 30, 1991, 16:28603 (R;US) 
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Towards the molecular bases of polymerase dynamics 
16:28627 (R:XA: 
DNA REPAIR 
DNA repair modification in ~-irradiated man cells with the help 
of viruses and interferon. 16:28668 (IA:SU:In Russian) 
Modification of DNA repuir in man ~+-irradiated cells with the 
help of viruses and interferon. 16:28796 (IA:SU:In Russian) 
DNA SEQUENCING 
Characterization and modification of phage T7 DNA polymerase 
tor use in DNA sequencing: Summary progress report. July 1 
1990—June 30. 1991. 16:28603 (R:US) 
DOCUMENTATION 
CDTN list of publications 1980-1984. 16:29463 (I:BR:In Por- 
tuguese) 
DODEWAARD REACTOR 
Monitoring local changes of the core stability of a BWR. 
16:26964 (RA:FR) 
Report on the year 1987. 16:26515 (R:NL:in Dutch) 
Report on the year 1988. 16:26516 (R:NL:In Dutch) 
Report on the year 1989. 16:26517 (R:NL:In Dutch) 
DOMESTIC ANIMALS 
Dosimetric models of formation of absorber doses of internal ir- 
radiation of domestic animals, 16:28760 (IA:SU:In Russian) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOMINICAN REPUBLIC 
Solar energy and conservation technologies for Caribbean 
Tourist Facilities (CTF): Final report. 16:26305 (R:US) 
DOPA 
Sympato-adrenal system under chronic and fractionated irradia- 
tion. 16:28789 (1A:SU:In Russian) 
DOPED MATERIALS 
ANL’s development of conductive ceramic components for 
MCFC, 16:27300 (R:US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATEMETERS 
Intercomparison of environmental gamma dose rate meters. A 
comprehensive study of calibration methods and field mea- 
surements. Part || 1987 to 1989 experiments, 16:28335 (R:FR) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE-RESPONSE RELATIONSHIPS 
Comparison of the dose-effect relationship for UV radiation and 
ionizing radiation, 16:28827 (R:NL) 
DOSIMETRY 
See also MICRODOSIMETRY 
PERSONNEL DOSIMETRY 
Guide for selection of dosimetry system for electron processing. 
16:28314 (R:CA) 
Measuring thyroid uptake with hand-held radiation monitors, 
16:29162 (R:CA) 
DOUBLE BETA DECAY 
A new method of the calculation of the two-neutrino double beta 
decay amplitudes, 16:29135 (RA;SU) 
DOWEX 
See ORGANIC ION EXCHANGERS 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DR-3 REACTOR 
Development of a three-dimensional simulator of a DIDO-type 
reactor, 16:26900 (IA;CA) 
DREDGING 
Research and development project of manganese nodule min- 
ing system, 16:28114 (IA;JP;In Japanese) 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 
Reconstruction of local track elements in the forward drift cham- 
bers of the ZEUS detector, 16:28319 (R;DE;in German) 





Track recognition in the central drift chamber of the SAPHIR de- 
tector at ELSA and first reconstruction of real tracks. 
16:28320 (R;DE:In German) 

DRIFT INSTABILITY 

The lower hybrid drift instability and the evolution of plasma gra- 

dients. 16:29316 (RA:US) 


DRILL HOLES 

See BOREHOLES 
DRILL SHIPS 

See OFFSHORE PLATFORMS 
DRILLING PLATFORMS 

See OFFSHORE PLATFORMS 
DRILLING RIGS 

Development of an improved type of drilling-rig for methane 
drainage bore-holes (main phase). Final report, 16:25698 
(1;DE;In German) 

DRINKING WATER 

Coiumbia River pathway report: Phase 1, Hanford Environmen- 
tal Dose Reconstruction Project, 16:26107 (R;US) 

Demands on reduction in radon-222 content with respect to 
Czechoslovak State Standard No. 75 7111, 16:28573 
(IA:CS;In Czech) 

Water main from Vsemily - radioactive substance problems, 
16:28567 (IA;CS;In Czech) 

DROPLETS 

Fundamental investigation of duct/ESP phenomena: Flow visu- 
alization: Topical report No. 3, Volume 1, Drop size and 
velocity measurements of duct humidification atomizers, 
16:26504 (R;US) 

DROUGHTS 
Time scales of variability associated with Nordeste precipitation, 
16:28488 (R;US) 

DRY DEPOSITION 

See DEPOSITION 
DRY-STEAM SYSTEMS 

See VAPOR-DOMINATED SYSTEMS 
DRY-TYPE COOLING TOWERS 

See COOLING TOWERS 
DRYERS 

Design and control of energy efficient food drying processes with 
specific reference to quality; Recommendations/strategies for 
improved dryer design and control: Phase 2, Final report, July 
1, 1987—August 31, 1989: Volume 3, 16:28626 (R;US) 

DRYOUT 

Comparison of ASSERT-4 CHF predictions with measurements 
in 28-element simulated fuel string, 16:26666 (IA;CA) 

Critical channel power evaluation methodologies at Atomic En- 
ergy of Canada Limited, 16:26703 (IA;CA) 

DTO 
See HEAVY WATER 
DUKOVANY V-2 REACTOR 

Effect of the operation of the Dukovany nuclear power plant on 
the surrounding hydrosphere, 16:26875 (IA;CS;in Czech) 

Water management of the Dukovany nuclear power plant, 
16:26873 (IA;CS;In Czech) 

DUSTS 

Dissolution rates of high grade uranium ore dust from 
Saskatchewan, 16:29164 (R:CA) 

Test plan for electrostatic curtain studies, 16:25891 (R;US) 

DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 

Static and animated molecular views of a tumorigenic chemical 
bound to DNA, 16:28600 (R;US) 

The canonical form of turbomachine characteristics (four- 
quadrants) and other three port devices, 16:28056 (IA;CA) 

DYNAMICS (BEAM) 
See BEAM DYNAMICS 


EDUCATION 


DYSPROSIUM BASE ALLOYS 
The time evolution of the first order magnetic phase transition in 
Dy-4%Y alloy, 16:27501 (R:US) 
DYSPROSIUM OXIDES 
Determination of trace amounts of rare earth elements in samar- 
ium, terbium and disprosium oxides by graphite furnace 
atomic-absorption spectrometry, 16:27824 (I;BR:In Por- 
tuguese) 


E 


EARTH ATMOSPHERE 
An atmospheric dispersion modelling system for nuclear emer- 
gency response, 16:28470 (IA;CA) 
Atmospheric transport and dispersion modeling for the Hanford 
Environmental Dose Reconstruction Project, 16:28476 (R:US) 
Comparison of noise reduction systems, 16:28454 (R;US) 
Worldwide deposition of strontium-90 through 1986, 16:28463 
(R;US) : 
EARTH PENETRATORS 
A. simple model for low L/D penetration physics, 16:28452 (R:US) 
DYNAS3D analysis of heavy earth penetrator case designs: 
Viewgraph version, 16:28451 (R;US) 
EARTHQUAKES 
See also MICROEARTHQUAKES 
Experimental assessment of air permeability ina concrete shear 
wall subjected to simulated seismic loading, 16:26130 (R;US) 
Seismic hazard evaluation for the Portsmouth Gaseous Diffu- 
sion Plant, Portsmouth, Ohio, 16:25830 (R;US) 
Tectonic deformation revealed in baldcypress trees at Reelfoot 
Lake, Tennessee, 16:28846 (R:US) 
EAST COAST 
Paleoliquefaction investigations along the Atlantic Seaboard im- 
plications for long-term seismic hazard, 16:27130 (RA;US) 
The 1886 Charleston earthquake - an overview of geological 
studies, 16:27128 (RA;US) 
EASTERN EUROPE 
See EUROPE 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 
Evaluation of material aging effects on extended life operation of 
EBR-2. 16:26753 (R:US) 
Identification and management of plant aging and life extension 
issues for a liquid-metal-cooled reactor, 16:26754 (R;US) 
Parametric design calculations using Green’s function to deter- 
mine unique source, 16:26780 (R;US) 
ECN 
ECN, energy innovation Annual Report 1988, 
(R:NL;:In Dutch) 
Netherlands Energy Research Foundation Annual Report 1987, 
16:26815 (R;NL:In Dutch) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGICAL SUCCESSION 
Models of plant populations and communities: 
overview, 16:28494 (R;US) 
ECONOMIC ANALYSIS 
The economics of coal versus nuclear power generation in Al- 
berta when social costs are included, 16:27293 (IA;CA) 
ECONOMIC DEVELOPMENT 
Industrial economies run on electricity, 16:27291 (IA;CA) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Individual-based modeling: Summary of a workshop, 16:28596 
(R;US) 
EDF-3 REACTOR 
See CHINON-3 REACTOR 
EDUCATION 
Discussing nuclear power, 16:29473 (IA;HU) 
Energy education in Japan: Training on atomic energy, aimed at 
teachers, 16:29470 (IA;HU) 


16:26816 


Section 
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EDUCATION 


Goiania: Substudies for a teaching module (Radioactivity edu- 


cation in public schools in Brazil.), 16:29474 (IA:HU) 

Medical diagnosis, ionizing radiation in physics education, 
16:29475 (IA:HU) 

Nuclear Concepts, 16:29471 (IA;HU) 

Nuclear education of teachers in Hungary, 16:29472 (IA:HU) 

Radiation and ourselves, 16:29469 (IA;HU) 

Radiation hazard control in industrial radiography: Training 
manual 2, 16:29160 (R;CA) 

EDUCATIONAL FACILITIES 

DOE/NE robotics for advanced reactors: Bimonthly progress fe- 
port, Apri+May 1991, 16:28041 (R;US) 

ERLE Guidelines: Instruction and information on used 
energy-related laboratory equipment grants for educational in- 
stitutions of higher learning, 16:28040 (R;US) 

The Government-University-Industry Research Roundtable: An- 
nual report, 1990, 16:27250 (R;US) 

EDWIN |. HATCH-1 REACTOR 
See HATCH-1 REACTOR 

EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 

EFFECTIVE RANGE THEORY 

Generalized effective interactions with parity violation for parti- 

cles with arbitrary spin, 16:28957 (R;BR) 

EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EHF RADIATION 

See MICROWAVE RADIATION 
EIGENSTATES 

Generalized coherent states for variables angular momentum- 
angle, 16:29257 (IA;SU;In Russian) 

EIGENVALUES 
Parallel implementation of a nonsymmetric tridiagonal eigen- 
solver, 16:29497 (R;US) 

EINSTEIN FIELD EQUATIONS 

Anisotropic spheres in general relativity, 16:29239 (R;XA) 
EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
EINSTEINIUM COMPLEXES 

Complexes of actinides and lanthanides in lower oxidation 

states with sodium tetraphenylborate, 16:27963 (IA;SU) 
EKA-HAFNIUM 
See ELEMENT 104 
ELASTIC SCATTERING 

Elastic p-bar p scattering at 1.8 TeV and the geometric formal- 
ism, 16:29111 (R;BR) 

Measurements of differential cross sections with electrons of in- 
termediate energy (300-1000 eV) scattered by atom and 
molecule, 16:28888 (|;BR;In Portuguese) 

ELASTOMERS 

See also RUBBERS 

Mechanical characterization of seismic base isolation elas- 
tomers, 16:26936 (R;US) 

ELECTRIC APPLIANCES 

Cooperative research on photovoltaic power generation system 
and its follow-up in Indonesia, 16:26382 (IA:JP;in Japanese) 

Technology research for a home-use night electricity optimal uti- 
lization equipment system, 16:27214 (IA;JP;in Japanese) 

ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
Battery Charging 

Benefits of load conditioners to both utility and customer sides.: 
Development of a 10kWh class load conditioner, 16:27221 
(R;JP;In Japanese) 
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Comparative Evaluations 
Performance and life evaluation of advanced battery technolo- 
gies for electric vehicle applications, 16:27219 (R;US) 
Cooling Systems 
Research and development of advanced batteries.: Develop- 
ment of 1000 kW zinc-bromine battery system, 16:27230 
(IA;JP;In Japanese) 
Cost 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)), 16:26400 (IA;JP;In Japanese) 
Electric Discharges 
Benefits of load conditioners to both utility and customer sides:.: 
Development of a 10kWh class load conditioner, 16:27221 
(R:JP;In Japanese) 
Electrochemistry 
Research and development of advanced batteries.: Develop- 
ment of 1000 kW zinc-bromine battery system, 16:27230 
(IA;JP;In Japanese) 
Energy Density 
Benefits of load conditioners to both utility and customer sides.: 
Development of a 10kWh class load conditioner, 16:27221 
(R;JP;In Japanese) 
Energy Efficiency 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)), 16:26400 (IA;JP;ln Japanese) 
Energy Storage Systems 
Research and development of advanced batteries.: Develop- 
ment of 1000 kW zinc-bromine battery system, 16:27230 
(IA;JP;in Japanese) 
Lead 
Benefits of load conditioners to both utility and customer sides.: 
Development of a 10kWh class load conditioner, 16:27221 
(R;JP;in Japanese) 
Lithium 
Benefits of load conditioners to both utility and customer sides.: 
Development of a 10kWh class load conditioner, 16:27221 
(R;JP;In Japanese) 
Modular Structures 
Research and development of advanced batteries.: Develop- 
ment of 1000 kW zinc-bromine battery system, 16:27230 
(IA;JP;iIn Japanese) 
Off-Peak Energy Storage 
Benefits of load conditioners to both utility and customer sides..: 
Development of a 10kWh class load conditioner, 16:27221 
(R;JP;in Japanese) 
Overvoltage 
Research and development of advanced batteries.: Develop- 
ment of 1000 kW zinc-bromine battery system, 16:27230 
(IA;JP;In Japanese) 
Power Conditioning Circuits 
Benefits of load conditioners to both utility and customer sides..: 
Development of a 10kWh class load conditioner, 16:27221 
(R:JP;iIn Japanese) 
Power Range 100-1000 Kw 
Research and development of advanced batteries.: Develop- 
ment of 1000 kW zinc-bromine battery system, 16:27230 
(IA;JP;In Japanese) 
Redox Process 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)), 16:26400 (IA;JP;In Japanese) 
Service Lite 
Benefits of load conditioners to both utility and customer sides.: 
Development of a 10kWh class load conditioner, 16:27221 
(R;JP;In Japanese) 





Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)), 16:26400 (IA;JP;In Japanese) 

Temperature Dependence 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)), 16:26400 (IA;JP;In Japanese) 

ELECTRIC BRIDGES 

16:28442 (PA;US) 

ELECTRIC CABLES 

Full-scale horizontal cable-tray tests: Fire-propagation charac- 
teristics, 16:28161 (RA;US) 

Loss-of-coolant accident (LOCA) testing of aged cables for nu- 
clear plant life extension, 16:27157 (RA;US) 

Mechanical property condition monitoring of cables exposed to 
long-term thermal and radiation aging: EPR results, 16:27776 
(R;US) 

ELECTRIC CHARGES 

“The problem 4/3” and the Rindler-Denur “paradox”, 16:29035 
(R;SU) 

ELECTRIC CONDENSERS 

See CAPACITORS 

ELECTRIC CONDUCTORS 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on metal materials), 16:27533 (IA;JP;in Japanese) 

ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CURRENTS 
See also BOOTSTRAP CURRENT 
CRITICAL CURRENT 

Stability analysis of an electrolytic cell for aluminium production 

by a perturbation method, 16:27882 (R;CH) 
ELECTRIC DISCHARGES 

See also LIGHTNING 

Study of asymmetrical electric discharges using particle simula- 
tion, 16:28893 (R;BR;In Portuguese) 

ELECTRIC FIELDS 

Nonlinear optical interactions involving the real Gaussian field: 

Final report, 16:29229 (R;US) 
ELECTRIC GENERATORS 

See also SUPERCONDUCTING GENERATORS 

Development of a large wind power generation system.: Devel- 
opment of a MW-class large wind power generation system 
(observation of wind conditions), 16:26469 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;ln Japanese) 

ELECTRIC MONOPOLES 
See ELECTRIC CHARGES 
ELECTRIC MOTORS 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a conventional refrigeration system with high 
reliability), 16:28131 (IA;JP;ln Japanese) 

ELECTRIC POTENTIAL 

Development of superconductivity technology applied to power 
generation system.: Study on a total system, etc., 16:28130 
(IA;JP;in Japanese) 

ELECTRIC POWER 

Electric power monthly, 
16:27288 (R;US) 

Electricity exports - high-powered benefits?, 16:27292 (IA;CA) 

Industrial economies run on electricity, 16:27291 (IA;CA) 

Power development plan and design of bituminous coal fired 
boiler, 16:25704 (RA;US) 


July 1991 (Contains glossary), 


ELECTRODES 


The United States in 2000: Power-less or power-full?, 16:27242 
(IA;CA) 
ELECTRIC POWER INDUSTRY 
Annual outlook for US electric power 1991: Projections through 
2010, 16:27289 (R:US) 
Electric trade in the United States, 1988, 16:27290 (R;US) 
The new electric power industry of the 1990s, 16:27285 (RA;US) 


ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 


ELECTRIC SWITCHES 
See SWITCHES 


ELECTRIC UTILITIES 

Cost and quality of fuels for electric utility plants, 1990, 
16:27287 (R;US) 

DSM pocke? guidebook: Volume 2: Commerical technologies, 
16:27365 (R:US) 

Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;In Japanese) 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the isolated island)), 16:26407 (IA;JP;in 

Japanese) 

Electric power monthly, July 1991 
16:27288 (R;US) 

Electric trade in the United States, 1988, 16:27290 (R;US) 

Ontario Hydro annual report 1985, 16:29483 (I;CA) 

ELECTRIC-POWERED VEHICLES 

Development of an advanced battery electric energy storage 
system.: Application to batteries for an electric car, 16:27229 
(IA;JP;In Japanese) 

Electric power makes mobile, 16:27460 (1;DE;in German) 

Overview of the U.S. Department of Energy’s electric vehicle 
program, 16:27458 (RA;US) 

Program overview, 16:27457 (RA;US) 

Technology research for a home-use night electricity optimal uti- 
lization equipment system, 16:27214 (IA;JP;ln Japanese) 

ELECTRICAL INSULATION 

Improved vacuum surface flashover performance of polymer in- 
sulators by the use of unique triple junction designs, 16:27215 
(R;US) 

Mechanical property condition monitoring of cables exposed to 
long-term thermal and radiation aging: EPR results, 16:27776 
(R;US) 

ELECTRICITY 

Electric trade in the United States, 1988, 16:27290 (R;US) 

Short-term energy outlook: Quarterly projections, Third quarter 
1991, 16:27284 (R;US) 

ELECTROCHROMISM 
Characterization of prototype electrochromic optical switchable 
windows, 16:27660 (IA;JP;in Japanese) 
ELECTRODES 
See also ANODES 
CATHODES 

Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989—June 24, 1991, 
16:27881 (R;US) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new connection structure cell (hetero structure 
cell)), 16:26362 (IA;JP;in Japanese) 

Development of the arc shattering concept of energy efficient 
comminution of hard materials: Addendum to final report, 
16:27394 (R;US) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA;JP;In 
Japanese) 
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ELECTRODES 


Research and development of advanced batteries.: Develop- 
ment of 1000 kW zinc-bromine battery system, 16:27230 
(IA;JP:In Japanese) 

ELECTROLYSIS 

MEMBREL®*-electrolyzer for producing hydrogen from solar en- 
ergy: Closing report NEFF project no. 408, 16:26247 
(R;CH;In German) 

ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTIC CELLS 

MEMBREL®-electrolyzer for producing hydrogen from solar en- 
ergy: Closing report NEFF project no. 408, 16:26247 
(R;CH;In German) 

ELECTROMAGNETIC FIELDS 

A method for computing fields near the origin of a cylindrical 
coordinate system in time domain finite-difference electro- 
magnetic simulations, 16:29269 (R:US) 

Electromagnetic penetration of slot apertures with depth and 
losses, 16:29270 (R;US) 

Quantum Maxwell theory on arbitrary surfaces, 16:29040 (R;NL) 

The electromagnetic scenario for Higgs production in large col- 
liders, 16:28923 (R;US) 

ELECTROMAGNETIC LENSES 

Analysis of spatial field of magnetooptical elements based on 

permanent magnets, 16:28258 (RA;SU;In Russian) 
ELECTROMAGNETIC PULSES 
EMP research on electric power systems: 
16:27216 (R:US) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 

ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 

Electromagnetic wave scattering from magnetic fluctuations in 
tokamaks, 16:29360 (R;US) 

Radiation temperature of non-equilibrium plasmas, 16:29361 
(R;US) 

ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETS 
See also BEAM BENDING MAGNETS 
SEPTUM MAGNETS 
SUPERCONDUCTING MAGNETS 
Transition processes in the ring electromagnetic of the UNK first 
stage, 16:28248 (RA;SU;in Russian) 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM ION SOURCES 
Electron-ion interaction cross sections determined by x-ray 
spectroscopy on EBIT, 16:28905 (R;US) 
ELECTRON BEAM WELDING 
Electron beam welding of thick-walled copper containers for nu- 
clear fuel waste disposal: Phase Three A, 16:28068 (R;CA) 
ELECTRON BEAMS 
A new generation of intense radiation sources, 16:28169 (IA;CA) 
Construction of apparatus for curing by electron irradiation and 
its characteristics, 16:26234 (R;JP;in Japanese) 
Construction of electron accelerator for studying secondary 
emission in dielectric materials, 16:28884 (1;BR;in Portuguese) 
Small signal gain for parabolic profile beams in free electron 
lasers, 16:28140 (R;US) 
The Brookhaven Accelerator Test Facility, 16:28159 (R;US) 
ELECTRON CAPTURE 
Negative ion formation processes: A general review, 16:28281 
(RA;JP) 
ELECTRON DONOR 
See ELECTRONS 
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ELECTRON GUNS 
Electron gun for the Fel Clio, 16:28284 (RA;FR) 
ELECTRON MICROSCOPES 

Massive icing of a HPGe EDS detector with an ultrathin window, 
16:28430 (R;US) 

Progress on the ANL advanced AEM project. 16:28429 (R:US) 

ELECTRON MULTIPLIER DETECTORS 

Construction and test of detection systems for electron yield 
measurements in the X-ray absorption spectroscopy, 
16:28323 (R;DE;In German) 

ELECTRON REACTIONS 

Measurement on the quasi-elastic electron-nucleon scattering 

on deuterium and nitrogen, 16:29059 (R;DE;In German) 
ELECTRON TRANSFER 

Energy transfer processes in solar energy conversion: Progress 

report, March 1, 1990—February 28, 1991, 16:26355 (R;US) 
ELECTRON-ION COLLISIONS 

Electron-ion interaction cross sections determined by x-ray 

spectroscopy on EBIT, 16:28905 (R;US) 
ELECTRON-POSITRON INTERACTIONS 

An introduction to initial state radiation in e*~ annihilation, 
16:28970 (RA;FR) 

Annihilation of slow e*e~-pair and positronium width, 16:28981 
(R;SU) 

Determination of the strong coupling constant in the e*e~ anni- 
hilation into hadrons and leptons in the range of the Z° 
resonances, 16:28939 (R;DE;In German) 

How to look for free quarks at high energy colliding beams, 
16:28966 (R;SU) 

Inclusive production of D°, D* and D*(2010)* mesons in B de- 
cays and nonresonant e*e~ annihilation at 10.6 GeV, 
16:28924 (R;DE) 

Properties of four-dimensional jets in e*e~-annihilations and 
LUND-model, 16:28985 (R;SU;In Russian) 

Study on the coherent emission of gluons in QCD jets from 
electron-positron annihilation, 16:28945 (R;DE;ln German) 

Z° decays due to the three-boson interaction, 16:28967 (R;SU) 

Z° resonance line shape, 16:28968 (R;SU) 

ELECTRON-PROTON INTERACTIONS 
How to handle QED bremsstrahlung effects at HERA by photon 
tagging, 16:28977 (R;PL) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also OSCILLATORS 
POWER SUPPLIES 

Secondary beams and dose enhancement experiment at 

Brookhaven National Laboratories, 16:29072 (R;US) 
ELECTRONS 

See also COSMIC ELECTRONS 

Influence of the electron's anomalous magnetic dipole moment 
on high-atomic number atoms, 16:28879 (R;BR) 

ELECTROSTATIC PRECIPITATORS 

Electrostatic precipitation of condensed acid mist: Phase 2 final 

report, January 18, 1990—April 18, 1991, 16:26498 (R;US) 
ELECTROSTATIC SEPARATION 
Study of separators using numerical simulations, 16:28174 
(RA:US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENT 104 

Chemical properties of transactinide elements produced by 
heavy ion induced reactions: problems and experimental 
studies, 16:27908 (IA;SU) 

Electronic structure of superheavy elements and their com- 
pounds, 16:27918 (IA;SU) 

Once more on the chemical identification and properties of kur- 
chatovium, 16:27910 (IA;SU) 

Relativistic effects in Kurchatovium chemistry, 16:27923 (IA;SU) 

ELEMENT 104 CHLORIDES 

Electronic structure of superheavy elements and their com- 

pounds, 16:27918 (IA;SU) 
ELEMENT 104 COMPOUNDS 
See also ELEMENT 104 CHLORIDES 





Experimental studies of the stability of 2°°Ku. 16:27942 (IA:SU) 

Relativistic effects in Kurchatovium chemistry, 16:27923 (IA:SU) 

Study of the fast chemical separation of divalent actinides from 
nuclear reaction products, 16:27938 (1A;SU) 

ELEMENT 104 ISOTOPES 

Experimental studies of the stability of 5°Ku, 16:27942 (IA:SU) 

Study of the fast chemical separation of divalent actinides from 
nuclear reaction products, 16:27938 (IA;SU) 

ELEMENTARY PARTICLES 
See also CHARM PARTICLES 
STRANGE PARTICLES 

Backwards time travel induced by combined magnetic and grav- 
itational fields, 16:29228 (R:BR) 

Experimental particle physics at the University of Pittsburgh: 
Progress report. June 1, 1991—October 31, 1991, 16:28930 
(R;US) 

Research in elementary particle physics: Technical progress re- 
port, June 1, 1990—May 31, 1991, 16:28912 (R;US) 

Theory of mutation of elementary particles and its application to 
Rauch’s experiments on the spinorial symmetry, 16:28955 
(R;XA) 

ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 

Research and development project of superconductive materi- 
als and devices.: High-T, superconductive devices, 16:28133 
(IA;JP;In Japanese) 

Research and development project of superconductive 
materials and devices.: Large-current and magnetic field su- 
perconductive materials, 16:28134 (IA;JP;in Japanese) 

ELUTION (SOLUBLE CONSTITUENTS) 

See LEACHING 

EMANOMETERS 

intercomparison and intercalibration of active and passive radon 

detectors in North America, 16:28334 (R;US) 
EMBRYOS 

Effect of low dose irradiation on quail hemopoiesis, 16:28775 
(1A;SU;In Russian) 

Embryogenesis delay of Bombyx Mori under +-irradiation, 
16:28814 (IA;SU;iIn Russian) 

EMC EFFECT 
Some comments about the binding interpretation of the EMC ef- 
fect, 16:29144 (R;FR) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 

Information of the public affected by the countermeasures: 
Problems and proposals, 16:27016 (RA;FR) 

On-site emergency planning, 16:27008 (RA;FR) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMISSION 

See also NEUTRON EMISSION 

Decreasing emissions of a secondary lead smelter by installa- 
tion of a battery breaker, 16:28465 (|;DE;in German) 

EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
ENERGETIC SOLAR PARTICLES 
See SOLAR PARTICLES 
ENERGY 
See also NUCLEAR ENERGY 
SOLAR ENERGY 

Increase of internal energy due to measurement, 16:29247 
(R;BR) 

ENERGY CONSERVATION 

New trends in utility lighting support programs: Ontario Hydro’s 
Energy Efficient Lighting Program, 16:27342 (RA;US) 

Overview, 16:27249 (RA;US) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

A review of existing commercial energy use intensity and load- 
shape studies, 16:27358 (R;US) 


ENERGY SOURCES 
Market 


MEDISE: A macroeconomic model for energy planning in Costa 
Rica. 16:27238 (R:US) 
The United States in 2000: Power-less or power-full?, 16:27242 
(IA:CA) 
The macroeconomic module of the Energy Policy Evaluation 
Mode! of Guatemala: Final report. 16:27237 (R:US) 
ENERGY CONVERSION 
See also DIRECT ENERGY CONVERSION 
SOLAR ENERGY CONVERSION 
Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA:JP;in Japanese) 
ENERGY EFFICIENCY STANDARDS 
Adoption, implementation and enforcement of commercial build- 
ing energy codes in New Mexico and Arizona. 16:27363 (R:US) 
ENERGY MANAGEMENT 
MEDISE: A macroeconomic model for energy planning in Costa 
Rica, 16:27238 (R:US) 
The macroeconomic module of the Energy Policy Evaluation 
Model of Guatemala: Final report, 16:27237 (R:US) 
ENERGY MANAGEMENT SYSTEMS 
Procurement practices for high performance Energy Manage- 
ment Control Systems (EMCS), 16:27327 (RA;US) 
ENERGY MODELS 
Directory of Energy Information Administration Models 1991, 
July 1991, 16:27236 (R;US) 
ENERGY PERFORMANCE STANDARDS 
See ENERGY EFFICIENCY STANDARDS 
ENERGY POLICY 
Are the energy options limited?, 16:27277 (IA;CA) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 
Centrally Planned Economies 
Energy situation in Eastern Europe at a turning point, 16:27241 
(R;JP;in Japanese) 
Coal 
US-Japan Energy Conference-Washington 
16:27235 (R;JP;in Japanese) 
Compiled Data 
Monthly energy review, July 1991, 16:27294 (R;US) 
Electric Power Industry 
Energy situation in Eastern Europe at a turning point, 16:27241 
(R;JP;In Japanese) 
Electric Utilities 
US-Japan Energy Conference-Washington 
16:27235 (R;JP;iIn Japanese) 
Energy Efficiency 
US-Japan Energy Conference-Washington Conference, 
16:27235 (R;JP;in Japanese) 
Federal Republic Of Germany 
Energy situation in Eastern Europe at a turning point, 16:27241 
(R;JP;in Japanese) 
Forecasting 
Nuclear power - looking ahead, 16:26813 (IA;CA) 
Gas Utilities 
US-Japan Energy Conference-Washington Conference, 
16:27235 (R;JP;In Japanese) 
Hungary 
Energy situation in Eastern Europe at a turning point, 16:27241 
(R;JP;In Japanese) 
Japan 
US-Japan Energy Conference-Washington Conference, 
16:27235 (R;JP;In Japanese) 
Maps 
Energy in the Soviet Union and Eastern Europe, 16:25541 (1;GB) 
Market 
International Energy Outlook 1991: A post-war review of energy 
markets, 16:27276 (R;US) 
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ENERGY SOURCES 
Marketing 


Marketing 

Energy situation in Eastern Europe at a turning point. 16:27241 

(R:JP:in Japanese) 
Nuclear Power Plants 

US-Japan Energy Conference-Washington 

16:27235 (R:JP:In Japanese) 
Petroleum 

US-Japan Energy Conference-Washington 

16:27235 (R:JP:in Japanese) 
Poland 

Energy situation in Eastern Europe at a turning point, 16:27241 

(R:JP:in Japanese) 
Proceedings 

US-Japan Energy Conference.Washington 

16:27235 (R:JP:in Japanese) 
Resource Development 

Energy situation in Eastern Europe at a turning point, 16:27241 

(R:JP;In Japanese) 
Romania 

Energy situation in Eastern Europe at a turning point, 16:27241 

(R;JP;In Japanese) 
Socio-Economic Factors 

Energy situation in Eastern Europe at a turning point, 16:27241 

(R:JP;in Japanese) 
Supply and Demand 

Energy situation in Eastern Europe at a turning point, 16:27241 

(R;JP;In Japanese) 
Transients 

Energy situation in Eastern Europe at a turning point, 16:27241 

(R;JP;In Japanese) 
USA 

US-Japan Energy Conference-Washington 

16:27235 (R:JP:In Japanese) 
ENERGY STORAGE 

1989 NEDO annual summary of studies. (2).: Technology devel- 
opment on solar energy, fuel and energy storage, alcohol and 
biomass, 16:26306 (1;JP;ln Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high efficient charging lead battery)), 16:26398 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)), 16:26400 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (long-lived type hydrogen battery)), 16:26401 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (long-lived type hydrogen battery)), 16:26401 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
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peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high efficient charging lead battery)). 16:26398 (IA:JP:In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA:JP:In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high-rate type hydrogen battery)), 16:26402 (IA;JP:In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)). 16:26400 (IA:JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high-rate type hydrogen battery)), 16:26402 (IA:JP:In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP;In 
Japanese) 

ENERGY STORAGE SYSTEMS 
Buildings 

Development of a new cell electricity storage system.: Re- 
search of the pilot plant test operation (1,000kW class 
sodium-sulfur cell facility), 16:27223 (IA:JP;In Japanese) 

Comparative Evaluations 

Development of an advanced battery electric energy storage 
system.: Application to batteries for an electric car, 16:27229 
(IA;JP;In Japanese) 

Construction 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA;JP;In Japanese) 

Economics 

Development of a new cell electricity storage system.: Re- 
search on test operation of a pilot plant (1,000kW class 
sodium-sulfur cell facility), 16:27222 (IA:JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search on the pilot plant test operation (1,000kW class 
zinc-bromine cell), 16:27225 (lIA;JP;in Japanese) 

Emplacement 

Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;In Japanese) 

Engineered Safety Systems 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;In Japanese) 

Environmental Engineering 

Development of a new cell electricity storage system.: Re- 
search on test operation of a pilot plant (1,000kW class 
sodium-sulfur cell facility), 16:27222 (IA;JP;in Japanese) 

Feasibility Studies 

Development of new cell electricity storage systems.: Research 

on total systems, 16:27228 (IA;JP;in Japanese) 
Inverters 

Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;ln Japanese) 





Monitoring 
Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;ln Japanese) 
Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;ln Japanese) 
Optimization 
Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;In Japanese) 


Panels 
Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;in Japanese) 


Performance Testing 

Development of a new cell electricity storage system.: Re- 
search on the pilot plant test operation (1,000kW class 
zinc-bromine cell), 16:27225 (IA;JP;In Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA;JP;in Japanese) 

Pilot Plants 

Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search of the pilot plant test operation (1,000kW class 
sodium-sulfur cell facility), 16:27223 (IA;JP;in Japanese) 

Development of a new cell electricity storage system.: Re- 
search on test operation of a pilot plant (1,000kW class 
sodium-sulfur cell facility), 16:27222 (IA;JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search on the pilot plant test operation (1,000kKW class 
zinc-bromine cell), 16:27225 (IA;JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA;JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;In Japanese) 

Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;In Japanese) 


Power Range 100-1000 Kw 

Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search of the pilot plant test operation (1,000kKW class 
sodium-sulfur cell facility), 16:27223 (IA;JP;in Japanese) 

Development of a new cell electricity storage system.: Re- 
search on test operation of a pilot plant (1,000kW class 
sodium-sulfur cell facility), 16:27222 (IA;JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search on the pilot plant test operation (1,000kW class 
zinc-bromine cell), 16:27225 (IA;JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA;JP;In Japanese) 


Power Supplies 
Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;in Japanese) 
Process Control 
Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;In Japanese) 
Reliability 
Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;in Japanese) 


Safety 
Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;In Japanese) 


ENERGY SYSTEMS 


Safety Engineering 
Development of a new cell electricity storage system.: Re- 
search on test operation of a pilot plant (1,000kW class 
sodium-sulfur cell facility), 16:27222 (IA;JP;In Japanese) 
Sewage 
Development of a new cell electricity storage system.: Re- 


search of the pilot plant test operation (1,000kW class 
sodium-sulfur cell facility), 16:27223 (IA;JP;In Japanese) 


Sodium-Sulfur Batteries 

Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;in Japanese) 

Development of a new cell electricity storage system.: Re- 
search of the pilot plant test operation (1,000kW class 
sodium-sulfur cell facility), 16:27223 (IA;JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search on test operation of a pilot plant (1,000kW class 
sodium-sulfur cell facility), 16:27222 (IA;JP;in Japanese) 

Development of an advanced battery electric energy storage 
system.: Application to batteries for an electric car, 16:27229 
(IA;JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;ln Japanese) 


Water Supply 
Development of a new cell electricity storage system.: Re- 
search of the pilot plant test operation (1,000kW class 
sodium-sulfur cell facility), 16:27223 (IA;JP;In Japanese) 


Zinc-Bromine Batteries 

Development of a new cell electricity storage system.: Re- 
search on the pilot plant test operation (1,000kW class 
zinc-bromine cell), 16:27225 (IA;JP;in Japanese) 

Development of an advanced battery electric energy storage 
system.: Application to batteries for an electric car, 16:27229 
(IA;JP;In Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA;JP;in Japanese) 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;In Japanese) 

Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;In Japanese) 


ENERGY SUPPLIES 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP;In Japanese) 


ENERGY SYSTEMS 
See also BINARY-FLUID SYSTEMS 

COOLING SYSTEMS 
ENERGY MANAGEMENT SYSTEMS 
ENERGY STORAGE SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
LIGHTING SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 

DSM pocket guidebook: Volume 1: Residential technologies, 
16:27364 (R;US) 

DSM pocket guidebook: Volume 2: Commerical technologies, 
16:27365 (R:US) 

DSM pocket guidebook: Volume 3: Agricultural technologies, 
16:27403 (R;US) 

Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(elementary technology, construction and operation of a 
bench piant and a pilot system), 16:27397 (IA;JP;in Japanese) 

Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(system construction), 16:27396 (IA;JP;In Japanese) 

Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
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ENERGY SYSTEMS 


(elementary technology, construction and operation of a 
bench plant and a pilot system), 16:27397 (IA;JP:In Japanese) 

Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(system construction), 16:27396 (IA;JP;ln Japanese) 

Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;in Japanese) 

PC-MARKAL and the MARKAL Users Support System (MUSS): 
User's guide, 16:29496 (R;US) 

ENERGY-LEVEL DENSITY 

Measurements of solid angle in the system arranged for mea- 
suring level density in scattering chamber of the physics 
institute/UFRJ, 16:28365 (IA;BR;in Portuguese) 

ENERGY-LEVEL TRANSITIONS 

Code ATOM for calculation of atomic characteristics, 16:28898 
(RA;JP) 

ENGINEERED SAFETY SYSTEMS 

See also CONTAINMENT SYSTEMS 

A systems engineered approach towards improved safety and 
performance of valves, 16:27090 (RA:US) 

Effects of Fire Protection System Actuation on Safety Related 
Equipment, Generic Issue 57, 16:27093 (RA;US) 

Elemental, mineralogical, and pore-solution compositions of se- 
lected Canadian clays, 16:25861 (R;CA) 

Evaluation of check valve monitoring methods, 16:27085 (RA:US) 

Improving check valve reliability through research regarding 
degradation of valve internals, 16:27088 (RA:US) 

Limitation and further development of seismic PSA in the view 
points of design human error and failure of safety-related logi- 
cal system, 16:27181 (RA;US) 

Overview and status of EPRI MOV Test Program, 16:27087 
(RA:US) 

Safety system function trend indicator: Theory and test applica- 
tion, 16:27107 (RA;US) 

ENRICHED MATERIALS (ISOTOPES) 
See ISOTOPE ENRICHED MATERIALS 
ENTHALPY 

Advantages of enthalpy-temperature diagrams for non- 

azeotropic refrigerant mixtures, 16:27710 (R;US) 
ENTRY CONTROL SYSTEMS 

Automated biometric access control system for two-man-rule 
enforcement, 16:28074 (R;US) 

PASS program status report, 16:26180 (R;US) 

Toward more testable security equipment, 16:26179 (R;US) 

ENVIRONMENT 

Browns Ferry Nuclear Plant annual radiological environmental 
operating report, 1990, 16:28483 (R;US) 

Environmental Radioactivity in the European Community 1984 - 
1985 - 1986, 16:28550 (R;FR) 

Integrated measurement and information system for the surveil- 
lance of environmental radioactivity (IMIS) in the Federal 
Republic of Germany, 16:27010 (RA;FR) 

Peculiarities of radiation and physico-chemical characteristics of 
radioactive fallout formed as a result of Chernobylsk accident, 
16:27058 (IA:SU;in Russian) 

Sequoyah Nuclear Plant annual radiological environmental op- 
erating report, 1990, 16:28485 (R;US) 

Watts Bar Nuclear Plant annual radiological environmental mon- 
itoring report, 1990, 16:28484 (R;US) 

ENVIRONMENTAL EXPOSURE PATHWAY 

Radioactivity in the Canadian aquatic environment, 16:28578 

(R;CA) 
ENVIRONMENTAL IMPACTS 

Impact of the MAPE Mydlovary mud settling pond on the hydro- 

sphere, 16:28570 (1A;CS;in Czech) 
ENVIRONMENTAL POLICY 

Environmental Regulatory Update Table, June 1991, 16:27245 
(R;US) 

Environmental Restoration Remedial Action Program records 
management plan, 16:27248 (R;US) 

ENVIRONMENTAL PROTECTION AGENCY 

See US EPA 

ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
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Comparison of atmospheric dispersion models forprediction of 
SOz concentration around coal-fired power plants, 16:25688 
(RA;US) 

Field studies of HT oxidation and dispersion in the environment: 
The 1987 June experiment at Chalk River, 16:28459 (R;CA) 

Flux model for emissions from a surface water body with toxic 
sediment, 16:28584 (R;US) 

ENZYME ACTIVITY 

Analysis of ionic centers of Na, K-ATPase in the brain of irradi- 
ated animals, 16:28680 (IA;SU;In Russian) 

Effect of preliminary carbocholine injection on post radiation 
changes of acid phosphatase and aminotransferase activity in 
duodenum mucous membrane, 16:28703 (IA;SU;In Russian) 

Enzymopaties in case of radiation injuries, 16:28686 (IA;SU;in 
Russian) 

Metabolism in rodents living in districts with various radiation 
background, 16:28735 (IA;SU;In Russian) 

ENZYMES 

See also ISOMERASES 

LIGASES 
OXIDOREDUCTASES 

Alternative trends of carbohydrate metabolism in muscular tis- 
sue of the irradiated animals, 16:28677 (IA;SU;in Russian) 

Development of alcohol fuel technology.: Research and devel- 
opment for a total system, 16:26264 (IA;JP;In Japanese) 

Development of technology for fuel alcohol.: Searching and 
breeding of superior bacteria, 16:26263 (IA;JP;In Japanese) 

EPA 

See USEPA 
EPINEPHRINE 

See ADRENALINE 


EPITHELIUM 
Effect of superlow +-irradiation on cilica motor activity of gill cili- 
ate epithelium of bivaive Mollusc of edible mussel, 16:28781 
(IA;SU;in Russian) 
Measurement of the thickness of the bronchial epithelium, 
16:28658 (R;CA) 


EPOXIDES 
High pressure catalytic reactions over single-crystal metal sur- 
faces, 16:27861 (R;US) 
Permeability of protective coatings to tritium, 16:28101 (R;CA) 
EPOXY COMPOUNDS 
See EPOXIDES 


EPSILON RESONANCES 
See MESONS 


EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
FIELD EQUATIONS 
Thermocouple placement and hot spots in radioactive waste 
tanks, 16:26010 (R;US) 


EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 


EQUATIONS OF STATE 
The rate form of the equation of state for thermalhydraulic sys- 
tems: Numerical considerations, 16:29535 (IA;CA) 
EQUIPMENT 
See also ELECTRONIC EQUIPMENT 
LABORATORY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
X-RAY EQUIPMENT 
CO, measurements along the WOCE P-16 and 19 sections in the 
South Pacific Ocean: A joint LDGO/WHOI! program: Progress 
report, October 15, 1990—July 16, 1991, 16:28543 (R;US) 
Field spot-test kit for explosives, 16:28440 (R;US) 
Research and development project of production method of ad- 
vanced chemicals by utilizing marine organisms, 16:28116 
(IA;JP;iIn Japanese) 





EQUIVALENCE PRINCIPLE 
On the generalization of the Einstein equivalence principle, 
16:29004 (R:PL) 
ERBIUM IONS 
The shifts in the gravity centers of energy levels of rare earth 
ions due to crystal field, 16:28883 (R;XA) 
ERBIUM OXIDES 
Construction and test of detection systems for electron yield 
measurements in the X-ray absorption spectroscopy, 
16:28323 (R;DE;in German) 
EROSION 
Erosion experiments of stainless steel under water-vapour two- 
phase flow conditions, 16:27571 (IA;CA) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Effect of ionizing radiations on metabolism and structural and 
functional characteristics of erythroid cells and enterocytes in 
animals, 16:28688 (IA;SU;In Russian) 
ESCHERICHIA COLI 
Biological effects of DNA repair, including mutagenesis: Final 
report, June 1, 1987—December 31, 1990, 16:28651 (R;US) 
Effect of low intensities of chronic +-irradiation on development 
cycle of cell populations, 16:28767 (IA;SU;in Russian) 
Studies in ethanol production from xylose using recombinant 
Escherichia coli strains, 16:26289 (RA;US) 
ESTERS 
Deuterium isotope effects in the thermal decomposition of 6- 
hydroxy ketones and 6-hydroxy esters, 16:27871 (1;BR) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


ETA MESONS 
Fermilab polarized beam experiments: ° and production re- 
sults, 16:28918 (R;US) 
Further analysis of the exotic mesons decaying into eta’eta, 
16:28933 (R;SU) 


G/fp(1590), f'/f2(1525) and ©@/f2(1720) decays through etaeta 
and KK-bar channels, 16:28932 (R;SU) 
ETA PRIME-958 MESONS 
Further analysis of the exotic mesons decaying into eta’eta, 
16:28933 (R:SU) 
ETA-549 
See ETA MESONS 


ETA-700 RESONANCES 
See MESONS 


ETA-958 RESONANCES 

See ETA PRIME-958 MESONS 
ETHANAL 

See ACETALDEHYDE 
ETHANOL 

Biological production of ethanol from coal: Task 3 report: En- 
hancing ethanol concentration/ethanol recovery studies, 
16:25605 (R;US) 

Cellulase enzymology research: An overview, 16:26278 (RA;US) 

Cloning enzymes for use in converting biomass to ethanol, 
16:26277 (RA;US) 

Ethanol production by simultaneous saccharification and fer- 
mentation (SSF) of pretreated herbaceous crops, corn cob, 
and corn stover, 16:26281 (RA;US) 

Introduction to xylose fermentation, 16:26285 (RA;US) 

Overview of the simultaneous saccharification and fermentation 
process for ethanol production from cellulosic biomass, 
16:26274 (RA;US) 

Preliminary estimate of the cost of ethanol production for SSF 
technology, 16:26267 (RA;US) 

Serial biological conversion of coal to liquid fuels: Task 2, Serial 
biological conversion, 16:25597 (R;US) 

Simultaneous fermentation and isomerization of xylose to 
ethanol, 16:26286 (RA;US) 

Studies in ethanol production from xylose using recombinant 
Escherichia coli strains, 16:26289 (RA;US) 

The DOE/SERI ethanol from biomass program, 16:26266 
(RA;US) 


EUROPIUM COMPOUNDS 


The effect of chemical additives on the synthesis of ethanol 
Technical progress report No. 14. December 16. 1990—March 
15. 1991. 16:25593 (R;US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 14. December 16. 1990—March 15. 
1991, 16:25594 (R:US) 
ETHANOL FUELS 
Development of technology for fuel alcohol.: Searching and 
breeding of superior bacteria, 16:26263 (IA:JP;in Japanese) 
ETHANOL PLANTS 
Analysis of dilute acid pretreatment versus acid-catalyzed 
steam explosion, 16:26269 (RA;US) 
Development of a preliminary mathematical model for the con- 
version of cellulose to ethanol, 16:26275 (RA;US) 
Preliminary estimate of the cost of ethanol production for SSF 
technology, 16:26267 (RA;US) 
ETHERS 
See also ANISOLE 
Use of ultrasound for enhanced direct coal liquefaction: Final 
report, August 1988—November 1990, 16:25598 (R;US) 
ETHICAL ASPECTS 
Canadian churches show interest in nuclear energy: The 
|.P.P.A.N.I. hearings, 16:27270 (IA;CA) 
ETHICS 
See ETHICAL ASPECTS 
ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYNE 
See ACETYLENE 
EUCLIDEAN SPACE 
Particle scattering in Euclidean lattice field theories, 16:29023 
(R;BR) 


‘EUROPE 


See also FEDERAL REPUBLIC OF GERMANY 
SPAIN 
USSR 
Energy in the Soviet Union and Eastern Europe, 16:25541 (1;GB) 
Flow and demand/supply of petroleum products in Europe and 
America, 16:25745 (|;JP;in Japanese) 
EUROPEAN COMMUNITIES 
Environmental Radioactivity in the European Community 1984 - 
1985 - 1986, 16:28550 (R;FR) 
EUROPEAN MUON COLLABORATION EFFECT 
See EMC EFFECT 


EUROPIUM COMPLEXES 

Characterization of humic acids, the Riso contribution to the 
Coco-club activities, 16:27804 (R;FR) 

Complexes of actinides and lanthanides in lower oxidation 
states with sodium tetraphenylborate, 16:27963 (IA;SU) 

Extraction coefficients of Am, Cm, Cf, Fm, Md and Eu in the tetra- 
butyipyrophosphate (TBPP)-HNO3 system, 16:27988 (IA;SU) 

Extraction of Am(3) by di- 
alkyl(diaryl)dialkyicarbamoyimethyliphosphine oxides solutions 
in mixed and fluorocontaining solvents, 16:27992 (IA;SU) 

Kinetics of curium and europium extraction with 2- 
ethylhexyiphenyl phosphonic acid in centrifugal extractor, 
16:28024 (IA;SU) 

The study of isolation and separation processes of the transplu- 
tonium elements by solid extractants from nitric acid media, 
16:28010 (IA;SU) 

EUROPIUM COMPOUNDS 

Sorption of actinide elements by inorganic sorbents, 16:27981 

(IA;SU) 
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EVACUATED TUBE COLLECTORS 


EVACUATED TUBE COLLECTORS 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (development of high-efficiency cost medium 
temperature heat-collectors). 16:26425 (IA:JP:In Japanese) 

EVAPORATORS 
Operational experience with the JET beryllium evaporators in 
the J1W test bed, 16:29409 (R:GB) 
EXCHANGE (CHARGE) 
See CHARGE EXCHANGE 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 

Research and development project of super-advanced process- 

ing systems, 16:28043 (IA:JP;In Japanese) 
EXCITED STATES 

See also VIBRATIONAL STATES 

Interfacial systems for photochemical energy conversion: 
Progress report, April 1, 1988—-March 31, 1991, 16:27885 
(R:US) 

EXCLUSION PRINCIPLE 

See PAUL! PRINCIPLE 
EXCRETION ANALYSIS 

See PERSONNEL MONITORING 
EXHAUST GASES 

Development of a new cell electricity storage system.: Re- 
search on the pilot plant test operation (1,000kKW class 
zinc-bromine cell), 16:27225 (IA;JP;in Japanese) 

EXINITE 

Characterization of coal-derived materials by laser desorption 

mass spectrometry, 16:25647 (R;US) 
EXOTIC RESONANCES 
On search for cryptoexotic baryons as resonances in direct 
channels for some exclusive reactions, 16:28965 (R;SU) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL CHANNELS 

Modifications of experimental arrangement for measuring 
double-differential neutron emission spectra, 16:28376 
(IA;BR;In Portuguese) 

EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 

EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPERIMENTAL NEOPLASMS 

Yttrium-90 used to treat colon cancer: Awaiting investigational 

new drug approval, 16:28612 (RA;US) 
EXPERT SYSTEMS 

EXPRIME - an expert system to analyse primary heat transport 
system accidents, 16:29526 (IA;CA) 

Knowledge-based Computer Security Advisor, 16:29544 (R;US) 

Knowledge-based computer system security evaluation, 
16:29508 (RA;US) 

Shell-and-tube heat exchanger selection aid, 16:26831 (R;CA) 

EXPLORATION 

See also GEOTHERMAL EXPLORATION 

Fundamental investigation of development of coal resources, 
16:25691 (IA;JP;ln Japanese) 

EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 

Approximate treatment of a strong explosion and expansion in a 
near vacuum, 16:28908 (R;US) 

Report of investigation: Explosion and contamination incident, 
308 Building, 300 Area, Battelle-Northwest: Part 2, Conclu- 
sions and recommendations, 16:26145 (R;US) 

Report of investigation: Explosion and contamination incident, 
308 Building, 300 Area, Battelle-Northwest: Part 1, The acci- 
dent and related actions, 16:26146 (R;US) 

EXPLOSIVES 

See also CHEMICAL EXPLOSIVES 

Development of an explosive vapor generator, 16:28445 (R;US) 
EXPONENTIAL PILES 

See SUBCRITICAL ASSEMBLIES 
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EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTIVE METALLURGY 
Current programmes of Metallurgy Division (1991), 16:27496 
(R:IN) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EYE CATARACTS 
See CATARACTS 


F-1540 RESONANCES 
See MESONS 
FABRIC FILTERS 
An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Final report, 16:25686 (R;US) 
Collection of coal fly ash by a pulse-jet cleaned glassfiber fabric 
filter, 16:25664 (RA;US) 
FABRICATION 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP:In Japanese) 
FABRY-PEROT INTERFEROMETER 
Nonlinear optical interactions involving the real Gaussian field: 
Final report, 16:29229 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FACILITIES (UNDERWATER) 
See UNDERWATER FACILITIES 
FACTORIZATION 
Supernodal synmbolic Cholesky factorization on a local-memory 
multiprocessor, 16:29553 (R;US) 
FAILED ELEMENT MONITORS 
Defective fuel detection in CANDU 600s, 16:26722 (IA;CA) 
Simulator of a fail detector system for redundant sensors, 
16:26857 (|;BR;In Portuguese) 
FAILURES 
A Weibull brittle material failure model for the ABAQUS com- 
puter program, 16:27689 (R;US) 
Container materials for high-level nuclear waste at the proposed 
Yucca Mountain site, 16:26000 (R;US) 
Preliminary identification of scenarios for the Waste Isolation Pi- 
lot Plant, southeastern New Mexico, 16:25997 (R;US) 
FALLOUT 
See also FALLOUT DEPOSITS 
Dosimetric models of formation of absorber doses of internal ir- 
radiation of domestic animals, 16:28760 (IA;SU;In Russian) 
FALLOUT DEPOSITS 
Application of radionuclide X-ray fluorescence analysis to the 
monitoring of the quality of air, 16:27829 (IA;CS;In Slovak) 
FALLOUT PARTICULATES 
See FALLOUT 
PARTICLES 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM ANIMALS 
See DOMESTIC ANIMALS 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 





FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 

FAST FISSION 

Analysis of 9°Pu prompt fission neutron spectra, 16:29095 
(RA;XA) 

FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 

FAST NEUTRONS 

Activation with neutrons, 16:26229 (IA;BR;In Portuguese) 

Double-differential spectrum and cross section of break-up neu- 
trons from D(d,np) reaction, 16:29048 (IA;BR;In Portuguese) 

FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 

FASTENERS 

Developments of High-Temperature Structural Design Rules for 
the HTTR class 1 boltings and Core-Restraint-Bands, 
16:26906 (R:JP;In Japanese) 

FASTENING 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the frame of the solar 
cell), 16:26377 (IA;JP;in Japanese) 

FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
MONJU REACTOR 

CRIEPI test program for seismic isolation of the FBR, 16:26954 
(RA;US) 

DEMT experimental and analytical studies on seismic isolation, 
16:26955 (RA;US) 

Recent progress and development of building vibration control 
systems in Japan, 16:26944 (RA;US) 

Recent results of level 1 PSA for nuclear power piants in Japan, 
16:27171 (RA;US) 

Seismic isolation rubber bearings for nuclear facilities, 16:26953 
(RA;US) 

FEASIBILITY STUDIES 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;in Japanese) 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (research on utilization systems (research on analysis 
of commercialization)), 16:26417 (IA;JP;in Japanese) 

FEDERAL ASSISTANCE PROGRAMS 

Weatherization Assistance Program monitoring: Final report, 

fiscal year 1988, 16:27350 (R;US) 
FEDERAL REGION | 

Region-to-area screening methodology for the crystalline repos- 

itory project: Draft, 16:25873 (R;US) 
FEDERAL REGION Ill 

See also PENNSYLVANIA 

Region-to-area screening methodology for the crystalline repos- 
itory project: Draft, 16:25873 (R;US) 

FEDERAL REGION IV 

See also KENTUCKY 

Region-to-area screening methodology for the crystalline repos- 
itory project: Draft, 16:25873 (R;US) 

FEDERAL REGION VI 

Paleoseismic history of the Meers fault, southwestern Okla- 
homa, and implications for evaluations of earthquake hazards 
in the central and eastern United States, 16:27131 (RA;US) 

FEDERAL REPUBLIC OF GERMANY 

Cooperative international program on mechanical strength mea- 
surements of ceramics, 16:27717 (RA;US) 

Integrated measurement and information system for the surveil- 
lance of environmental radioactivity (IMIS) in the Federal 
Republic of Germany, 16:27010 (RA;FR) 

Reactor Safety Commission Code of Practice for Pressurized 
Water Reactors, 16:26554 (R;GB) 


FFTF REACTOR 


FEEDBACK 
Improving managers’ effectiveness, 16:29490 (R;US) 
FEEDWATER 
A parametric study of variables affecting BWR _ instability, 
16:26973 (RA;FR) 
Operating the Gentilly-2 steam generating system without hy- 
drazine, 16:26684 (IA;CA) 
Structural integrity investigations of feeder pipe ice plugging pro- 
cedures, 16:28107 (R;CA) 
FEEDWATER HEATERS 
Dismantling and decontamination of the tube bundle of a feed- 
water preheater of the Garigliano BWR, 16:26514 (R;FR) 
FELDSPARS 
Sorption of cesium and uranium to Feldspar: Experiment per- 
formed as part of the OECD/NEA sorption intercalibration 
study, 16:28537 (R;NL) 
FERMENTATION 
Development of alcohol fuel technology.: Research and devel- 
opment for a total system, 16:26264 (IA;JP;in Japanese) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Full-scale horizontal cable-tray tests: Fire-propagation charac- 
teristics, 16:28161 (RA;US) 
The application of 10CFR830.120 in a basic research environ- 
ment, 16:28162 (R;US) 
FERMILAB TEVATRON 
Study of separators using numerical simulations, 16:28174 
(RA;US) 
FERMIONS 
See also BARYONS 
QUARKS 
Quantum geometry of the Dirac fermions, 16:29034 (R;SU) 
{Mixed valent and heavy ferimons and related systems]: Final 
technical report, 16:29219 (R;US) 
FERMIUM COMPLEXES 
Extraction coefficients of Am, Cm, Cf, Fm, Md and Eu in the tetra- 
butyipyrophosphate (TBPP)-HNO3 system, 16:27988 (IA;SU) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERROMAGNETIC MATERIALS 
Magnet core of electrophysical facilities pulse systems using 
perspective amorphous magneto-soft alloys, 16:28257 
(RA;SU;in Russian) 
Monte Carlo and mean field calculations of the magnetocaloric ef- 
fect of ferromagnetically interacting clusters, 16:27707 (R;US) 
Some initial results from the new SLAC [Stanford Linear Accel- 
erator Center] permeameter, 16:28282 (RA;US) 
FERROMAGNETISM 
Spontaneous magnetisation of the extended discrete n-vector 
ferromagnet, 16:29226 (R;BR) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZER INDUSTRY 
New industrial heat pump applications to phosphate fertilizer 
production: Phase 1 final report, 16:27389 (R;US) 
FERTILIZERS 
Flow-through electrochemical reduction of uranium in wet pro- 
cess phosphoric acid, 16:25774 (IA;SU) 
Fundamental study on the agricultural use of fly ash, 16:25665 
(RA;US) 
FEYNMAN PATH INTEGRAL 
A method of evaluating massive Feynman integrals, 16:29262 
(R:SU) 
Functional integrals in the strong coupling regime and the po- 
laron self energy, 16:29244 (R;XA) 
Some exact results for N-point massive Feynman integrals, 
16:29263 (R;SU) 
FFTF REACTOR 
Fast flux test facility component materials surveillance, 
16:26781 (R;US) 
Maintaining safety class electrical and electronic equipment in the 
absence of support from original suppliers, 16:26782 (R;US) 
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FFTF REACTOR 


Parametric design calculations using Green's function to deter- 
mine unique source, 16:26780 (R;US) 
FIBER OPTICS 
Recent advances in fiber optics components for high speed data 
transmission, 16:28404 (R;US) 
FIBROBLASTS 
Effect of low dose x-irradiation on the system of intercellular ph- 
regulation in animal cells in vitro, 16:28763 (IA;SU;In Russian) 
FIELD EFFECT TRANSISTORS 
Research and development project of super lattice devices, 
16:29518 (IA;JP;in Japanese) 
FIELD EQUATIONS 
See also EINSTEIN FIELD EQUATIONS 
Graph theory and the Virasoro master equation, 16:29005 (R;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 
Critical behavior of 2+1 dimensional CPN-' model with a 
Chern-Simons term, 16:29017 (R;XA) 
Gauge-covariant Wess-Zumino actions for super p-branes in su- 
perspace, 16:29016 (R;XA) 
FIELD-REVERSED MIRROR REACTORS 
Direct energy conversion of 15 MeV fusion protons, 16:29411 
(RA;US) 
Dynamics of FRC equilibria to D-*He ignition state, 16:29412 
(RA;US) 
Effects of turbulent transport on FRC equilibrium with external 
momentum input, 16:29414 (RA;US) 
Reactor potential of steady-state field-reversed configurations, 
16:29413 (RA;US) = 
Scaling laws of toroidally coupled RF driven field-reversed con- 
figurations, 16:29415 (RA;US) 
FIELD-REVERSED THETA PINCH DEVICES 
Adiabatic Compression Heating 
Initial results from FRC compression experiments on FRX- 
C/LSM, 16:29321 (RA;US) 
Ambipolar Dittusion 
Ambipolar diffusion of plasmas in steady-state FRC’s, 16:29313 
(RA;US) 
Confinement Time 
1.4D quasistatic profile model of transport in a field-reversed 
configuration (FRC), 16:29312 (RA;US) 
Velocity-space particle loss in field-reversed configurations, 
16:29314 (RA;US) 
Design 
Design and status of the large s experiment, 16:29427 (RA;US) 
Dit instability 
Anomalous heat transport caused by ion temperature gradient 
driven turbulence, 16:29325 (RA;US) 
The lower hybrid drift instability and the evolution of plasma gra- 
dients, 16:29316 (RA;US) 
Electric Conductivity 
FRC collisioniess resistivity, 16:29315 (RA;US) 
Resistivity at the field null of the FRC plasma, 16:29322 (RA;US) 
Flute instability 
Resistivity at the field null of the FRC plasma, 16:29322 (RA;US) 
Heat Transfer 
Anomalous heat transport caused by ion temperature gradient 
driven turbulence, 16:29325 (RA;US) 
lon Temperature 
Doppler broadening measurements in FRX-C/LSM, 16:29320 
(RA;US) 
Neutron measurements in the FRX-C/LSM magnetic compres- 
sion experiment, 16:29326 (RA;US) 
Magnetic Confinement 
Observation of tilt asymmetries in field-reversed configurations, 
16:29318 (RA;US) 
Neutral Atom Beam Injection 
Large volume FRC plasma production and high energy particle 
injection experiments in FIX machine, 16:29327 (RA;US) 
tion 
Formation of FRCs with large bias fields, 16:29416 (RA;US) 
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Particle Losses 
Velocity-space particle loss in field-reversed configurations, 
16:29314 (RA;US) 
Plasma Confinement 
Formation of FRCs with large bias fields, 16:29416 (RA;US) 
Plasma Diagnostics 

End on soft x-ray imaging of FRCs on the FRX-C/LSM experi- 
ment, 16:29319 (RA;US) 

Tomographic observation of two-dimensional profile of FIX 
plasma, 16:29328 (RA;US) 

Plasma Macroinstabilities 

Stabilization of rotational instability in FRC by an axial current, 

16:29317 (RA;US) 
Plasma Production 

Large volume FRC plasma production and high energy particle 
injection experiments in FIX machine, 16:29327 (RA;US) 

The Coaxial Slow Source: Parallel operation and the radiation 
barrier, 16:29329 (RA;US) 

Tilting Instability 

Effects of beam ions on the FRC tilt mode, 16:29311 (RA;US) 

Gyroviscosity effect on tilt mode in an FRC, 16:29323 (RA;US) 

Linear kinetic stability of a field-reversed configuration with two 
ion components, 16:29310 (RA;US) 

Observation of tilt asymmetries in field-reversed configurations, 
16:29318 (RA;US) 

Transport Theory 
1.4D quasistatic profile model of transport in a field-reversed 
configuration (FRC), 16:29312 (RA;US) 

FIELDS (ELECTRIC) 

See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 

See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 

See MAGNETIC FIELDS 
FIERZ-PAUL! THEORY 

Quantization of spin-two field in terms of Fierz variables the lin- 

ear case, 16:29009 (R;BR) 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 

Characterization of SnO2 GIAR films, 16:27650 (R;US) 

Fundamental studies of chemical vapor deposition diamond 
growth processes, 16:27724 (R;US) 

Research and development project of advanced crystalline poly- 
mer materials, 16:27731 (IA;JP;ln Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Organic conjugated polymer films, 16:27740 
(IA;JP;iIn Japanese) 

Structure and stability of the anodically formed films on 304 
stainless steel in sulfuric acid, 16:27503 (R;US) 

Structure of amorphous silicon and germanium alloy films: An- 
nual subcontract report, 15 January 1990-14 January 1991, 
16:27785 (R;US) 

FILTERS 
See also AiR FILTERS 
FABRIC FILTERS 

Development of hot gas filters made of silicon carbide based on 
the coat-mix procedure. Final report, 16:25640 (|;DE;in Ger- 
man) 

Long term durability testing of ceramic cross flow filter, 
16:26493 (RA;US) 

Performance evaluation of a cross flow filter on a subpilot-scale 
pressurized fluid bed coal combustor: Final report, 16:25558 
(R;US) 

FINGERPRINTING (OIL SPILLS) 

See PATTERN RECOGNITION 

FINITE ELEMENT METHOD 

A relationship between stabilized finite element methods and 
the Galerkin method with bubble functions, 16:28090 (R;BR) 

DYNASD: A nonlinear, explicit, three-dimensional finite element 
code for solid and structural mechanics: User manual, 
16:27639 (R;US) 

FIRE EXTINGUISHERS 
Sprinkler systems and asbestos containment, 16:27337 (RA;US) 





FIRE FIGHTING 
Radiation protection to firemen, 16:26125 (|;BR;In Portuguese) 
FIRE PREVENTION 
National conference "Fire safety of nuclear power plants": Con- 
ference proceedings, 16:27053 (1:CS:In Slovak, Czech) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Global mode! simulations of the long range transport of soot and 
sulfur from the Kuwait oil fires, 16:25750 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 

Electron beam irradiation experiments of first wall mock-up for fu- 

sion experimental reactors, (1), 16:29408 (R;JP;In Japanese) 
FISHES 

See also TROUT 

Application of index of biotic integrity (IBI) to fixed station water 
quality monitoring sites, 16:28593 (R;US) 

Columbia River pathway report: Phase 1, Hanford Environmen- 
tal Dose Reconstruction Project, 16:26107 (R;US) 

Determination of 210Pb and 210Po in sea fishes in the Ribeira’s 
bay, 16:28559 (1;BR;In Portuguese) 

Reproductive biology and early life history of fishes in the Ohio 
River drainage: Volume 1, Acipenseridae through esocidae, 
16:28608 (R;US) 

FISSILE MATERIALS 

Application of safeguards technologies in support of a bilateral 
treaty to reduce nuclear warheads, 16:27486 (R;US) 

Criticality safety review of 23-, 10-, and 14-ton UF¢ cylinders, 
16:25834 (R;US) 

Passive nondestructive assay of nuclear materials, 16:26170 
(R;US) 

Potential approaches to international safeguards at spent nu- 
clear fuel consolidation facilities, 16:26158 (R;US) 

Process criticality accident likelihoods, consequences, and 
emergency planning, 16:26131 (R;US) 

Shuffler instruments for the nondestructive assay of fissile mate- 
rials, 16:25831 (R;US) 

FISSION 
See also FAST FISSION 
SPONTANEOUS FISSION 

Fission and nuclear fragmentation of silver and bromine nuclei 

by photons of 1-6 GeV, 16:29049 (1;BR;In Portuguese) 
FISSION PRODUCT RELEASE 

An assessment of fission product behaviour in CANDU fuel us- 
ing the FASTGRASS computer code, 16:26627 (IA;CA) 

Application of containment and release management to a PWR 
ice-condenser plant, 16:26880 (R;US) 

Behaviour of short-lived fission products under fuel accident 
conditions: Chalk River studies, 16:27045 (IA;CA) 

Fission product and aerosol behaviour within the containment, 
16:26525 (R;FR) 

Fission product release from defected nuclear reactor fuel ele- 
ments, 16:25958 (1;CA) 

Fission product release to the primary coolant of a power reac- 
tor, 16:26649 (IA;CA) 

Fission product release to the primary coolant of a reactor, 
16:26724 (IA;CA) 

Modelling transient fission product release from UO. fuel, 
16:26632 (IA;CA) 

Modelling transient fission product release from UO. fuel, 
16:27046 (IA;CA) 

Oxidation of UO2 and fission product release at 400-1000 de- 
grees Celsius in air, 16:27047 (IA;CA) 

Status of cooperative efforts on the VICTORIA code for fission 
product release and transport, 16:27126 (RA;US) 

FISSION PRODUCTS 

Burn-up physics in a coupled Hammer-Technion/Cinder-2 sys- 
tem and ENDF/B-V aggregate fission product thermal cross 
section validation, 16:26820 (1;BR) 


FLUE GAS 


Fission product chemistry in severe nuclear reactor accidents. 
16:27025 (R:FR) 

Remote analytical control in FBR fuel experimental reprocess- 
ing at pilot plants, 16:25828 (IA:SU) 

SAS2H input and assumptions for cases computing isotopic ac- 
tivities for Sequoyah Nuclear Plant, 16:26555 (R:US) 

The verification of fission products plate-out analysis code for 
HTGR - PLAIN -, 16:26579 (R;JP:In Japanese) 

Transmutation analysis considering and explicit fission product 
treatment based on a coupled Hammer-Technion and Cinder- 
2 system, 16:26534 (1:BR;in Portuguese) 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLASKS 
See CASKS 
FLAWS 
See DEFECTS 
FLOODS 

Time scales of variability associated with Nordeste precipitation, 

16:28488 (R;US) 
FLOORS 

Closure certification report: TA-35 TSL-125 surface impounc- 
ment: Volume 1, 16:25969 (R;US) 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 2, 16:25970 (R;US) 

FLOTATION 
Modeling and optimization of flotation processes for coal pre- 
cleaning, 16:25542 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW MODELS 

A comparison of parameter estimation and sensitivity analysis 
techniques and their impact on the uncertainty in ground wa- 
ter flow model predictions, 16:28579 (R;US) 

Analysis of laminar separation bubbles using a simple eddy- 
viscosity turbulence model, 16:28095 (R;JP;ln Japanese) 

Calculation of two-phase critical flow from a long pipe, 16:28089 
(IA;CA) 

Prediction of moderator temperature distribution inside CANDU 
calandria and its effect on criticality and safety, 16:26704 
(IA;CA) 

FLOW RATE 

3D analysis of BWR stability in low flow condition, 16:26967 

(RA;FR) 
FLOWMETERS 

Fiber optic three-dimensional laser-two-focus velocimeter for 
the low-speed windtunnel. Part 1.: Two-dimensional mea- 
surement evaluations, 16:28094 (R;JP;in Japanese) 

FLUCTUATIONS 

Stability analysis of an electrolytic cell for aluminium production 

by a perturbation method, 16:27882 (R;CH) 
FLUE GAS 

Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, December 1, 1990—February 28, 1991, 
16:26500 (R;US) 

Coal utilization and CO2 emissions: What are the control op- 
tions?, 16:26484 (R;US) 

Confined zone disperson flue gas desulfurization demonstra- 
tion: Quarterly Report No. 2, February 1, 1991—April 30, 
1991, 16:26501 (R;US) 

Development and testing of zeolite catalysts for the improve- 
ment of SCR technology for secondary denitrification of 
combustion plants, 16:27866 (1;DE;In German) 

Evaluation of effective dose equivalent for natural radioactive 
nuclides contained in flue gas emitted from coal fired power 
station, 16:25689 (R;JP;in Japanese) 

Fundamental investigation of duc/ESP phenomena: Flow visu- 
alization: Topical report No. 3, Volume 2, Duct humidification 
atomizer performance evaluation in a hot flow physical model, 
16:26497 (R;US) 
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FLUE GAS 


Global approach for enhanced mass transfer effects in-duct flue 
gas desulfurization processes: Quarterly technical progress 
report No. 4, 16:26499 (R:US) 

Innovative Clean Coal Technology Program advanced flue gas 
desulfurization demonstration project: Pure Air, a Joint Venture 
Company. Allentown, Pennsylvania: Northern Indiana Public 
Service Company. Bailly Generation Station. Porter County, 
Indiana: Environmental Assessment, 16:26506 (R:US) 

Recent developments in flue gas cleanup at the Pittburgh En- 
ergy Technology Center, 16:25663 (RA:US) 

Scaleup tests and supporting research for the development of 
duct injection technology, 16:26487 (RA:US) 

The selective heterogeneously catalysed oxidation of NO to NO2 
utilized for the denitrification of flue gases - reactor design and 
testing of catalysts. Final report, 16:26503 (1;DE;In German) 

FLUID FLOW 

See also CRITICAL FLOW 
GAS FLOW 
LAMINAR FLOW 
SUPERSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 

A boundary integral equation method for steady two- 
dimensional flow in partially saturated media: Yucca Mountain 
Site Characterization Project, 16:25990 (R;US) 

A parametric study of variables affecting BWR _ instability, 
16:26973 (RA;FR) 

A sensitivity analysis for the BWR stability behaviour, 16:26972 
(RA;FR) 

Application of Galerkin’s method for calculating boiling water re- 
actor limit-cycle amplitude using the LAPUR feedback-transfer 
function and the point-kinetics equations, 16:26975 (RA;FR) 

Flow stability investigations of SVEA BWR fuel, 16:26961 (RA;FR) 

Harmonic modes of the neutron diffusion equation: application 
to BWR stability, 16:26974 (RA;FR) 

Monitoring local changes of the core stability of a BWR, 
16:26964 (RA;FR) 

Proceedings of the International Workshop on Boiling Water Re- 
actor Stability, 16:26513 (R;XN) 

The T-By Tray: A plug flow, low pressure drop, high-efficiency 
contacting device for cross-flow columns: Report of mass 
transfer and hydraulic performance tests in pilot-scale equip- 
ment, 16:28083 (R;US) 

The drift flux model in the ASSERT subchannel code, 16:26665 
(IA;CA) 

[Reactive fluid flow models and applications to diagenesis, 
mineral deposits and crustal rocks]: [Progress report and con- 
tinuation request], 16:28843 (R;US) 

FLUID MECHANICS 
See also AERODYNAMICS 
HYDRAULICS 
HYDRODYNAMICS 

Proceedings of the ninth symposium on energy engineering sci- 

ences: Fluid and dynamical systems, 16:28906 (R;US) 
FLUID POISON CONTROL 

Development of liquid poison rapid injection (LPRI) system: 
Flow characteristics, 16:26593 (IA;CA) 

Poison injection model for a CANDU reactor, 16:26669 (IA;CA) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

DOE/METC fluidized bed combustion program, 

(RA;US) 
FLUIDIZED BEDS 

Enhanced durability for high-temperature desulfurization sor- 
bents, 16:26492 (RA;US) 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 16:26491 (RA;US) 

Fluidization research program at the Morgantown Energy Tech- 
nology Center, 16:25567 (RA;US) 

FLUIDIZED-BED COMBUSTION 

Second-generation PFBC systems research and development - 

Phase 2, 16:26479 (RA;US) 


16:25712 
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FLUIDIZED-BED COMBUSTORS 

Alternate second generation PFBC systems, 16:26480 (RA:US) 

An advanced two-stage coal fired adiabatic Vortex™ Fluidized 
Bed Combustor. 16:25716 (RA;US) 

Combustion of high-sulfur coal and anthracite wastes in a rotary 
kiln combustor with an advanced internal air distributor, 
16:25707 (RA:US) 

DOE/METC fluidized bed combustion program, 
(RA;US) 

FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
WORKING FLUIDS 

Determination of solvation kinetics in supercritical fluids: Project 
summary, August 15, 1990—May 15, 1991. 16:27863 (R;US) 

Spinning fluids in general relativity: a variational formulation, 
16:29227 (R:BR) 

Virial coefficients and equations of state for mixed fluids; appli- 
cation to CH4-H2O, 16:27877 (R;US) 

FLUORESCENT LAMPS 

Fixture efficiency program, 16:27340 (RA;US) 

Thermally efficient compact fluorescent 
16:27359 (R:US) 

FLUORIDES 

See also BARIUM FLUORIDES 
KRYPTON FLUORIDES 
LITHIUM FLUORIDES 
PLUTONIUM FLUORIDES 
POTASSIUM FLUORIDES 
SODIUM FLUORIDES 
URANYL FLUORIDES 

Study on the removal of fluoride from drinking water and efflu- 
ents, 16:28563 (|;BR:In Portuguese) 

FLUORINATED ALIPHATIC HYDROCARBONS 

See also FLUOROFORM 

In-situ and thin-specimen aging of experimental polyisocyanu- 
rate roof insulation foamed with alternative blowing agents, 
16:27345 (R;US) 

FLUORINE 
Tooele NDE test report: 
Group, 16:28415 (R;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORINE OXIDES 

Nuclear waste processing based on FOOF and KrF2, 16:25965 

(R;US) 
FLUOROFORM 
Development of a laser based detritiation system at Ontario Hy- 
dro, 16:27873 (IA;CA) 

FLUORS 

See PHOSPHORS 
FLUX (METALLURGY) 

See METALLURGICAL FLUX 
FLUX (NEUTRON) 

See NEUTRON FLUX 
FLY ASH 

Application of synchrotron radiation for coal analysis, 16:25703 
(R;US) 

Coal ash applications - Large volume use in submerged struc- 
tures, 16:25668 (RA;US) 

Coal fired vitrification process for recycling of utility fly ash, 
16:25666 (RA;US) 

Collection of coal fly ash by a pulse-jet cleaned glassfiber fabric 
fier, 16:25664 (RA;US) 

Fundamental study on the agricultural use of fly ash, 16:25665 
(RA;US) 

FOAMS 

See also PLASTIC FOAMS 

HCFC-22 [chlorodifluoromethane] as an alternative blowing 
agent for closed-cell foamboard insulation, 16:27346 (R;US) 

FOLIAGE 
See LEAVES 


16:25712 


fixture systems, 
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FOOD 
See also FRUITS 
VEGETABLES 

Cooperation at community level in accident management, 
16:27021 (RA;FR) 

Design and control of energy efficient food drying processes with 
specific reference to quality; Recommendations/strategies for 
_improved dryer design and control: Phase 2, Final report, July 
1, 1987—August 31, 1989: Volume 3, 16:28626 (R;US) 

FOOD CHAINS 

Columbia River pathway report: Phase 1, Hanford Environmen- 
tal Dose Reconstruction Project, 16:26107 (R;US) 

Computational model design specification for Phase 1 of the 
Hanford Environmental Dose Reconstruction Project, 
16:26142 (R;US) 

Decrease of cesium radioisotopes in meat in the process of salt- 
ing, 16:28644 (IA;SU;In Russian) 

Determination of radionuclides and some heavy metals in the 
links of the food chain, 16:27828 (!A;CS;In Slovak) 

Effect of technological factors on radionuclide migration from 
milk into natural cheese, 16:28521 (IA;SU;In Russian) 

Peculiarities of Cs'S” administration into Alpine vegetation in the 
regions of Rovno and Chernigov, 16:28526 (IA;SU;in Russian) 

Representation of a model of radionuclide transfer in food chains 
following deposition of strontium-90, cesium-137 and iodine- 
131 on areas for agricultural use, 16:28502 (R;DE;In German) 

Selection of dominant radionuclides for Phase 1 of the Hanford 
Environmental Dose Reconstruction Project, 16:28477 (R;US) 

Study of silver-110M transfer mechanisms in freshwater. Con- 
ceiving and utilization of an experimental model of ecosystem 
and of a mathematical model to simulate the radionuclide 
through a trophic chain, 16:28540 (R;FR;In French) 

FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 

A feasibility study of the use of DNA fragmentation as a method 
for detecting irradiation of food: Final report - January 1990- 
May 1990, 16:28625 (R;GB) 

Effect of technological factors on radionuclide migration from 
milk into natural cheese, 16:28521 (IA;SU;In Russian) 

FOODSTUFFS 

See FOOD 

FORESTS 

Investigations for the quantification of injury to forest trees on 
the basis of spectral reflectance properties. Final report, 
16:28834 (1;DE;in German) 

FORMALDEHYDE 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
June 1990—July 1991, 16:27862 (R;US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMAMIDE 

Homogeneous precipitations for separations and waste treat- 
ment, 16:25810 (R;US) 

FORMIC ACID 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
June 1990—July 1991, 16:27862 (R;US) 

FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMOL 

See FORMALDEHYDE 
FORSMARK-1 REACTOR 

Stability investigations of Forsmark 1 BWR during power ascen- 

sion after the annual shutdown 1987, 16:26960 (RA;FR) 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 


FREE ELECTRON LASERS 


PETROLEUM 
SHALE OIL 
Cost and quality of fuels for electric utility plants, 1990, 
16:27287 (R;US) 
Effects of oxidation and combustion environments on the prop- 
erties of Nicalon®/SiC composites, 16:27665 (R;US) 
Overview, 16:27249 (RA;US) 


FOSSIL-FUEL POWER PLANTS 

Advanced slagging coal combustor utility demonstration: Vol- 
ume 3, Combustion engineering service report: [Final report], 
16:26481 (R:US) 

Air toxics: Instrumentation needs, 16:26495 (RA:US) 

Coal ash applications - Large volume use in submerged struc- 
tures, 16:25668 (RA;US) 

Comparison of atmospheric dispersion models forprediction of 
SO, concentration around coal-fired power plants, 16:25688 
(RA;US) 

Demonstration tests for converting oil-fired power plants to 
methanol.: Methanol reforming power generation technology 
(research on catalysts), 16:26482 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Support research for the 
development of 200t/d entrained flow coal gasification com- 
bined cycle power generation pilot plant, 16:25634 (IA;JP;in 
Japanese) 

Evaluation of effective dose equivalent for natural radioactive 
nuclides contained in flue gas emitted from coal fired power 
station, 16:25689 (R;JP;in Japanese) 

Integrated mild gasification processing at the Homer City Elec- 
tric Power generating station site, 16:25578 (RA;US) 

Novel supported hot gas desulfurization sorbents, 16:25675 
(RA:US) 

On the validity of fracture assessment methods for flawed large- 
scale pressure vessels, 16:27078 (RA:US) 

Results of the EPA LIMB demonstration at Edgewater, 16:26486 
(RA;US) 

Scaleup tests and supporting research for the development of 
duct injection technology, 16:26487 (RA;US) 

Tests on thick section steel to determine fracture toughness and 
a comparison with conventional assessment methods, 
16:27079 (RA:US) 

Widows Creek fossil plant assessment of potential effects on 
groundwater of the Phase 2 FGD pond, 16:26505 (R;US) 

Yttria-stabilized zirconia solid oxide electrolyte fuel cells— 
monolithic solid oxide fuel cells: Final report, 16:27311 (R;US) 

FOULING 

Comparison of power-plant condenser cooling-water fouling 

rates for spirally-indented and plain tubes, 16:26477 (R;US) 
FOUNDATIONS 
Builder's foundation handbook, 16:27361 (R;US) 


FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 


FRACTURED RESERVOIRS 

Confirmation study on the effectiveness of prospecting techniques 
for geothermal resources, 16:26451 (IA;JP;in Japanese) 

Development of power generating plant utilizing hot water.: Re- 
search and development of hot dry rock geothermal power 
generation system (development of elemental technologies), 
16:26460 (IA;JP;in Japanese) 

Effect of stress and pressure on gas flow through natural frac- 
tures, 16:25736 (R;US) 


FRAGMENTS (FALLOUT) 
See FALLOUT 


FRAGMENTS (PARTICLES) 
See PARTICLES 


FREE ELECTRON LASERS 

A high accuracy programmable timing system for the linac of the 
Clio free electron laser, 16:28285 (RA;FR) 

Compact free-electron laser at the Los Alamos National Labora- 
tory, 16:28177 (R;US) 

Comparison of integrated numerical experiments with accelera- 
tor and FEL experiments, 16:28178 (R;US) 

Electron gun for the Fel Clio, 16:28284 (RA;FR) 
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FREE ELECTRON LASERS 


Initial experiment of focusing wiggler of MM wave Free Electron 
Laser on LAX-1, 16:29403 (R;JP) 

Rf transfer in the Coupled-Cavity Free-Electron Laser Two- 
Beam Accelerator, 16:28208 (R:US) 

Small signal gain for parabolic profile beams in free electron 
lasers, 16:28140 (R:US) 

[Nonliner resonance]: Annual progress report, April 1, 1990— 
January 15. 1991, 16:29230 (R:US) 

FREE RADICALS 

See RADICALS 

FREIGHT 
See CARGO 
FREONS 

Development of super heat pumps-energy accumulating sys- 
tem.: Development of a high-efficiency heat pump for heating 
use, 16:27218 (IA;JP;in Japanese) 

FREQUENCY ANALYSIS 
Comparison of correlation algorithms for identifying ultrasonic 
seals, 16:26191 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICTION 

A similar solution for an unsteady free convection flow past an 
impulsively started vertical plate with mass transfer and suc- 
tion or injection. 16:28086 (R;XA) 

The Office of Transportation Materials Tribology Program: Fric- 
tion, wear, and lubrication research, 16:27461 (RA;US) 

FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FRUCTOSE 
New industrial heat pump applications to fructose production: 
Phase 1 final report, 16:27387 (R;US) 

FRUITS 

Radiation preservation of dry fruits and nuts, 16:28639 (R;PK) 
FTR REACTOR (RICHLAND) 

See FFTF REACTOR 
FUEL ADDITIVES 

Liquid fuels from lignins, 16:26291 (RA;US) 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Design of spatial elements for 3-D thermohydraulic calculations 
of reactor fuel assemblies with wire spacing using the finite el- 
ement method. Part |: Central region of the assembly, 
16:26849 (R:CS;in Czech) 

Design of spatial elements for 3-D thermohydraulic calculations 
of reactor fuel assemblies with wire spacing using the finite el- 
ement method. Part Ii: Peripheral region of the assembly, 
16:26850 (R:CS;In Czech) 

FAIG - A code for analysis of irradiation: Induced axial dimen- 
sional change in PWR fuel assemblies, 16:26539 (IA:CA) 

Flow stability investigations of SVEA BWR fuel, 16:26961 (RA;FR) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

A LOCA blowdown test for CANDU fuel elements, 16:27043 
(IA;CA) 

Application of a ferritic steel for advanced FBR fuel cladding: 
Material and welding tests, 16:26778 (R;JP;In Japanese) 

Failure criteria for zircaloy-sheathed fuel elements under LOCA 
conditions, 16:27041 (IA;CA) 

Hulls and structural material waste conditioning by high pres- 
sure compaction, 16:25926 (R;FR;In German) 

Immobilization of cladding waste by press compaction and 
conditioning for final disposal by encapsulation in a lead con- 
tainer, 16:25919 (R;FR) 

In-reactor LOCA tests of zircaloy-sheathed UO. fuel at Chalk 
River, 16:27042 (1A;CA) 

Performance of fast reactor mixed-oxide fuels pins during ex- 
tended overpower transients, 16:26751 (R;US) 

FUEL CELL POWER PLANTS 
Acid Electrolyte Fuel Cells 

Development of fuel cell power generation.: Technology devel- 

opment of phosphoric acid fuel cells (studies on fuel cell 
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power generation system for remote islands), 16:27312 
(IA:JP;In Japanese) 

Development of fuel cell power generation.: Technology devel- 
opment of phosphoric acid fuel cells (studies on commercial 
use fuel cell power generation system), 16:27313 (IA;JP:In 
Japanese) 

Battery Separators 

Development of technology of fuel cell power generation.: Re- 
search and development of solid electrolyte fuel cells, 
16:27319 (IA;JP;In Japanese) 

Blowers 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;In Japanese) 

Catalysts 

Technical cooperation for socioeconomic development.: Coop- 
erational research of utilization of fuel cells and a regional 
power generation system, 16:27320 (IA;JP;in Japanese) 

Circulating Systems 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;In Japanese) 

Combined-Cycle Power Plants 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system), 16:27318 (IA;JP;In 
Japanese) 

Commercialization 

Coal-fueled carbonate fuel cell (CGCFC) power plant designs 
and comparative assessment, 16:27309 (RA;US) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system), 16:27318 (IA;JP;Iin 
Japanese) 

Control Systems 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;In Japanese) 

Cost Estimation 
Coal-fueled carbonate fuel cell (CGCFC) power plant designs 
and comparative assessment, 16:27309 (RA;US) 
Design 
Cell and stack technology improvement, 16:27303 (RA;US) 
Dispersed Storage and Generation 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system), 16:27318 (IA;JP;In 
Japanese) 

Technical cooperation for socioeconomic development.: Coop- 
erational research of utilization of fuel cells and a regional 
power generation system, 16:27320 (IA;JP;In Japanese) 

Feasibility Studies 

Technical cooperation for socioeconomic development.: Coop- 
erational research of utilization of fuel cells and a regional 
power generation system, 16:27320 (IA;JP;In Japanese) 

Gas Compressors 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;in Japanese) 

Heat Recovery 

Technical cooperation for socioeconomic development.: Coop- 
erational research of utilization of fuel cells and a regional 
power generation system, 16:27320 (IA;JP;in Japanese) 

Heat Recovery Equipment 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;in Japanese) 





FUEL ELEMENTS 


Liquefied Natural Gas 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system). 16:27318 (IA;JP;In 
Japanese) 

Molten Carbonate Fuel Cells 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;In Japanese) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system), 16:27318 (IA;JP;in 
Japanese) 

Natural Gas 

Technical cooperation for socioeconomic development.: Coop- 
erational research of utilization of fuel cells and a regional 
power generation system, 16:27320 (IA;JP;in Japanese) 

On-Site Power Generation 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system), 16:27318 (IA;JP;In 
Japanese) CANDU 6, 16:26586 (R:CA) 

Pilot Plants Fuel development in CANDEV: Recent achievements, 16:26692 

Technical cooperation for socioeconomic development.: Coop- (IA;CA) 
erational research of utilization of fuel cells and a regional The drift flux model in the ASSERT subchannel code, 16:26665 
power generation system, 16:27320 (IA;JP;in Japanese) (IA;CA) 


Power Range 100-1000 Kw FUEL ELEMENT FAILURE 

Development of fuel cell power generation.: Technology devel- Behaviour of short-lived fission products under fuel accident 
opment of phosphoric acid fuel cells (studies on commercial conditions: Chalk River studies, 16:27036 (IA:CA) 
use fuel cell power generation system), 16:27313 (IA;JP;In CANDU reactor experience: Fuel experience, 16:26721 (IA;CA) 
Japanese) Fission product release from detected nuclear reactor fuel ele- 

Scrubbers ments, 16:25958 (1:CA) 

Development of fuel cell power generation.: Studies on molten Fission product release to the primary coolant of a reactor, 
carbonate fuel cell (development of stacks and peripheral 16:26724 (IA;CA) 
equipment (development of peripheral equipment and the Modelling transient fission product release from UOz fuel, 
system)), 16:27316 (IA;JP;In Japanese) 16:26632 (IA;CA) J; 

Solid Electrolytes gears ae _ os product release at 400-1000 C in 

Development of technology of fuel cell power generation.: Re- Be ars : Je ; P y 
esses and cncaenien od solid aie fuel cells, Research into fuel behaviour in accidents, 16:26604 (IA;CA) 
16:27319 (IA;JP;In Japanese) FUEL ELEMENTS 

Steam Reformer Processes See also FUEL PINS 

Development of fuel cell power generation.: Studies on rnolten FUEL RODS 
carbonate fuel cell (development of stacks and peripheral SPENT FUEL ELEMENTS 
equipment (development of peripheral equipment and the THERMIONIC FUEL ELEMENTS 
system)), 16:27316 (IA;JP;iIn Japanese) 300 area monthly report - August 1954. 16:25783 (R;US) 

Systems Analysis A LOCA blowdown test of CANDU fuel elements, 16:26607 

Development of technology of fuel cell power generation.: Re- (IA;CA) 
search and development of the molten carbonate fuel cell A non-linear, finite element, heat conduction code to calculate 
system (research on the total system), 16:27318 (IA;JP;In temperatures in solids of arbitrary geometry: The FEAT pro- 
Japanese) gram, 16:29491 (R;CA) 

Development of technology of fuel cell power generation.: Re- CANDU reactor experience: Fuel experience, 16:26721 (IA;CA) 
search and development of solid electrolyte fuel cells, Canadian high burnup fuel experience, 16:26723 (IA;CA) 
16:27319 (IA;JP;In Japanese) Comparisons between ELOCA code calculations and CANDU 

FUEL CHANNELS fuel behaviour under LOCA conditions, 16:27044 (IA;CA) 


FUEL CYCLE 
See also’ PLUTONIUM RECYCLE 
URANIUM RECYCLE 

Checkerboard fuelling: The key to advanced fuel cycles in exist- 
ing CANDU reactors, 16:26706 (IA;CA) 

Proceedings of the international conference on CANDU fuel, 
16:26746 (1:CA) 

The behaviour of actinides in the nuclear fuel cycle and the im- 
plications for waste disposal, 16:25761 (IA;SU) 


FUEL ELEMENT CLUSTERS 

A facility for determining the heat transfer characteristics of 
present and novel CANDU fuels, 16:26702 (IA;CA) 

Critical channel power evaluation methodologies at Atomic En- 
ergy of Canada Limited, 16:26703 (IA:CA) 

Effect of axially non-uniform pressure tube diametral creep on 
mass and enthalpy imbalance for a 37-element bundle, 
16:26716 (IA:CA) 

Enhancement of critical heat flux in CANDU 37-element bun- 
dies, 16:26701 (IA;CA) 

Enhancement of critical heat flux in CANDU 37-element bun- 
dies, 16:26620 (IA;CA) 

Equilibrium fuel-management simulations for 1.2% SEU in a 


Crud tolerant fuel channel closure, 16:26654 (IA:CA) Critical channel power evaluation methodologies at Atomic En- 

Crud tolerant fuel channel closure for Bruce GS A, 16:26729 
(IA;CA) 

Garter spring repositioning in Pickering and Bruce reactors, 
16:26611 (IA;CA) 

Large scale replacement of fuel channels in the Pickering 
CANDU reactor using a man-in-the-loop remote control sys- 
tem, 16:26748 (1;CA) 

Pickering NGS units 1 and 2 LSFCRP fuel channel reinstallation 
process, 16:26636 (IA;CA) 

Special purpose tooling and remote equipment for the nuclear 
industry, 16:26685 (IA;CA) 


FUEL CONSUMPTION 


International Energy Outlook 1991: A post-war review of energy 
markets, 16:27276 (R;US) 


FUEL COOLING INSTALLATIONS 


See SPENT FUEL STORAGE 


ergy of Canada Limited, 16:26622 (IA;CA) 

Effect of fuel geometry on the lifetime-temperature performance 
of advanced nuclear propulsion reactors, 16:26928 (R;US) 

Effects of the fuel elements pebble bed structural non-uniformity 
on the HTGR physical and thermophysical characteristics, 
16:26568 (RA;XA) 

Fuel development in CANDEV: Recent achievements, 16:26603 
(IA;CA) 

Gentilly-2 fuel performance, 16:26726 (IA;CA) 

In reactor dimensional response of (Th,U)O2 fuel for advanced 
fuel cycle application, 16:26651 (IA;CA) 

Recent use of finite element methods in design/analysis of 
CANDU fuel, 16:26602 (IA;CA) 

Research into fuel behaviour in accidents, 16:27040 (IA;CA) 

SHETEMP: a computer code for calculation of fuel temperature 
behavior under reactivity initiated accidents, 16:26848 
(R;JP;in Japanese) 
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FUEL FABRICATION PLANTS 


FUEL FABRICATION PLANTS 

See also MIXED OXIDE FUEL FABRICATION PLANTS 

200 Areas Monthly report, January, 1951, 16:25787 (R:US) 

300 area monthly report - August 1954, 16:25783 (R:US) 

Decommissioning of a mixed oxide fuel fabrication facility, 
16:25918 (R:FR) 

Environmental assessment for radioisotope heat source fuel 
processing and fabrication. 16:26014 (R:US) 

Potential criticality accident at the General Electric Nuclear Fuel 
and Component Manufacturing Facility, May 29, 1991, 
16:26133 (R:US) 

Weekly report for week ending December 26, 1954, 16:25814 
(R:US) 

[200 Area monthly reports for January—December 1953], 
16:25781 (R:US) 

[200 Area monthly reports, January—December 1955], 16:25786 
(R:US) 

[200 Area] weekly report for week ending December 25, 1955, 
16:25815 (R:US) 

[200 Area] weekly report, week ending 12-27-53, 16:25813 
(R:US) 

FUEL FEEDING SYSTEMS 

Development of an automatic changing hot-water boiler of 22- 
hole Yontan briquette, 16:25710 (RA;US) 

Steam generator with integral down-draft dryer: Project status 
report, January 1—March 31, 1991, 16:26260 (R;US) 

FUEL GAS 

See also NATURAL GAS 

Advanced concept for production of co-products, 16:25645 
(RA;US) 

Advanced concept for the production of co-products, 16:25584 
(RA:US) 

Hot gas desulfurization with sorbents containing oxides of zinc, 
iron, vanadium and copper: Quarterly technical progress re- 
port, October 1, 1990—December 31, 1991, 16:25613 (R;US) 

FUEL INJECTION SYSTEMS 

Ignition enhancement of the DDC methanol engine - Results, 
16:27438 (RA;US) 

Methanol fuel injector improvements in two-stroke methanol fu- 
eled diesel engines, 16:27437 (RA;US) 

FUEL INTEGRITY 
Fuel integrity evaluation at instability phenomenon, 16:26969 
(RA;FR) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 

Automated fuel scheduling experience at Gentilly-2, 16:26730 
(IA;CA) 

Equilibrium fuel-management simulations for 1.2% SEU in a 
CANDU 6, 16:26586 (R:CA) 

Fuel management simulation for an uprated CANDU 600, 
16:26667 (IA;CA) 

The optimization of cobalt adjusters with OPTEX-3, 16:26668 
(IA;CA) 

FUEL PELLETS 

Behaviour of short-lived fission products under fuel accident 
conditions: Chalk River studies, 16:27045 (1A;CA) 

In-reactor measurement of operating temperature in (Th,U)O2 
fuel: Effect of pellet microstructure, 16:26650 (IA;CA) 

In-reactor measurement of operating temperature in ThO2-UO> 
fuel: Effect of pellet microstructure, 16:26725 (IA;CA) 

Modelling transient fission product release from UO, fuel, 
16:27046 (IA;CA) 

Oxidation of UO2 and fission product release at 400-1000 de- 
grees Celsius in air, 16:27047 (IA;CA) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

Performance of fast reactor mixed-oxide fuels pins during ex- 

tended overpower transients, 16:26751 (R;US) 
FUEL POOLS 

Validation of SCALE-4 for a reference problem set, 16:25843 

(R;US) 
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FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 

A worldwide perspective on actinide burning, 16:25812 (R:US) 

Weekly report for week ending December 26, 1954, 16:25814 
(R:US) 

[200 Area monthly reports, January-December 1955], 16:25786 
(R;US) 

[200 Area] weekly report for week ending December 25, 1955, 
16:25815 (R:US) 

[200 Area] weekly report, week ending 12-27-53, 16:25813 
(R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

300 Area monthly report, December 1953, 16:25782 (R;US) 

BR-3 cycle 4D2 irradiation data—Task 3: High Burnup Effects 
Program, 16:26526 (R;US) 

NDT examinations of nine BWR fuel rods irradiated in TVO-1— 
Task 3: High Burnup Effects Program, 16:26520 (R;US) 

NDT examinations of six fuel rods irradiated for two or three cy- 
cles in BR-3—Task 3: High Burnup Effects Program, 
16:26519 (R;US) 

Performance comparison of plane and cylindrical forms of sin- 
tered uranium dioxide for use in pressurized water reactors, 
16:26533 (1;BR;In Portuguese) 

Power bumping of GE rods—Task 2C (Group 1): High Burnup 
Effects Program, 16:26518 (R;US) 

Recent uses of the finite element method in desigr/analysis of 
CANDU fuel, 16:26693 (IA;CA) 

Slug rupture experience at Hanford, April through September 
1955, 16:26918 (R;US) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 


FUEL SLURRIES 
Coal water fuel preparation, atomization, and combustion, 
16:25543 (RA;US) 
Coal-water-mixture (CWM) combustion and heat transfer char- 
acteristics in a fluidized bed combustor, 16:25711 (RA;US) 
Droplet size distribution of the atomized coal water mixture 
(CWM), 16:25649 (RA;US) 
Large-scale combustion applications of beneficiated coal fuels, 
16:25706 (RA;US) 
Nozzle development: Final report, 16:25715 (R;US) 
Viscosity and sedimentation stability of coal-water mixture, 
16:25650 (RA;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 
CANDU fuel deformation during degraded cooling: Experimen- 
tal results, 16:26631 (IA;CA) 
Fuel temperature escalation in severe accidents, 16:27050 
(IA;CA) 
The interaction and dissolution of solid UO2 by molten Zircaloy- 
4 cladding in an inert atmosphere or steam, 16:27049 (IA;CA) 
The interaction and dissolution of solid UO, by molten Zircaloy- 
4 cladding in an inert atmosphere or steam, 16:26630 (IA;CA) 
FUEL-COOLANT INTERACTIONS 
CANDU fuel deformation during degraded cooling: Experimen- 
tal results, 16:27048 (IA;CA) 
Fuel-coolant interactions and vapor explosions; Recent results 
and related issues, 16:27125 (RA;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUGEN ATR 
See JATR REACTOR 
FUMAROLES 
A re-evaluation of the Moyuta geothermal system, Southern 
Guatemala, 16:26447 (R;US) 





FUMAROLIC FLUIDS 
A re-evaluation of the Moyuta geothermal system, Southern 
Guatemala, 16:26447 (R;US) 
FUMES 
See AEROSOLS 
FUNCTIONAL MODELS 
See also PILOT PLANTS 
PROCESS DEVELOPMENT UNITS 
SIMULATORS 
Scaling laws for simulating the CANDU heat transport system, 
16:26662 (IA;CA) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
Effect of -+-radiation on interactions of microorganism- 
biodestructor-polymer, 16:28745 (IA;SU;In Russian) 
Effect of low dose irradiation on active life parameters of fungi- 
biodestruc tors, 16:28746 (IA;SU;In Russian) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION (BONDING, NONMETALLIC) 
See BONDING 
FUSION (MELTING) 
See MELTING 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 
See WELDING 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION FUELS 
See THERMONUCLEAR FUELS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUSION YIELD 


Experimental demonstration of DD fusion by cluster ion impact, 
16:29177 (R;US) 


G 


G CODES 

Description of geophysical data in the SKB database GEOTAB. 
Version 2, 16:28847 (R;SE) 

GEOTRANS: An interface program from GEOPROGRAM to a 
geographic information system, 16:26004 (R;US) 

GOOSE, a generalized object-oriented simulation environment 
for developing and testing reactor models and control strate- 
gies, 16:26833 (R;US) 

GADOLINIUM 

Theoretical study of hyperfine fields due to S-P and transition im- 

purities in gadolinium matrix, 16:28885 (1;BR;ln Portuguese) 
GADOLINIUM COMPLEXES 

Actinide extraction from nitric acid solutions by ion flotation, 

16:27974 (IA;SU) 
GADOLINIUM COMPOUNDS 

Magnetic field and temperature dependence of the fluorescence 

lifetime of Cr sup(3+) in GdA103, 16:28878 (R;BR) 
GADOLINIUM ISOTOPES 

Application of new gadolinium group cross sections in WIMS-D4 

burn-up calculations, 16:26829 (R;CS) 
GALACTIC EVOLUTION 

Production of primordial magnetic field in protogalactic tori, 

16:28862 (R;XA) 
GALLIUM 67 

Studies on Zn losses in sup(67)Ga processing, 16:27902 

(IA;BR;In Portuguese) 
GALLIUM ARSENIDE SOLAR CELLS 

Development of a GaAs thin film solar cell based on the ionized 
cluster beam deposition technique, 16:26333 (IA;DE;In Ger- 
man) 


GAS ENGINES 


Fundamental studies on high-efficiency solar cell production 
from IIl-V semiconductors by means of MOVPE, 1€:26335 
(IA;DE:in German) 

Thin film solar cells made of gallium arsenide, 16:26334 
(IA;DE:In German) 

GALLIUM ARSENIDES 

Edge effects during local ion implantation, 16:27593 (IA;SU;in 
Russian) . 

Ground-state in-plane light-holes in GaAs/AlGaAs structures, 
16:28902 (R:US) 

National center for electron microscopy, 16:27760 (R:US) 

Neutron damage equivalence in GaAs, 16:27783 (R:US) 

Rapid thermal annealing effects in In,Ga;_,As/GaAs strained- 
layer superlattices, 16:27773 (R;US) 

Studies of the Ill-V compounds in the megabar regime: Techni- 
cal progress report, 16:27522 (R;US) 

Uniaxial stress study of the quantum transitions in a strained 
layer (001) Ino. 2Gao gAs/GaAs single quantum well, 16:27789 
(R;US) 

GALLIUM COMPOUNDS 
See also GALLIUM ARSENIDES 
GALLIUM PHOSPHIDES 

Quantum wire spectroscopy and epitaxial growth velocities in 

InGaAs-InP heterostructures, 16:27790 (R;BR) 
GALLIUM PHOSPHIDES 

lon bombardment induced changes in microhardness of GaP, 

16:27685 (IA;SU) 
GAMMA CAMERAS 

A computerized gamma camera for prompt location of radiologi- 

cal sources, 16:28387 (iA;CA) 
GAMMA RADIATION 

A feasibility study of the use of DNA fragmentation as a method 
for detecting irradiation of food: Final report - January 1990- 
May 1990, 16:28625 (R;GB) 

Cytogenetic measurements of the relative biological effective- 
ness of tritium, 16:28657 (R;CA) 

Determination of the absorbed dose and dose-distribution in wa- 
ter for low- and medium-energetic photons, 16:28411 
(R;NL;In Dutch) 

Dosimetry of high doses of gamma radiation and electron by 
glass detectors, 16:28348 (|;BR;In Portuguese) 

GAMMA RADIOGRAPHY 

Inspection of metallic structures using gamma rays scattering, 
16:28104 (1;BR:in Portuguese) 

The use of portable shielding - Gammashield in industrial radio- 
graphy, 16:26226 (1;BR;In Portuguese) 

GAMMA SOURCES 

Remote gamma-ray mapping: Aladin nuclear installation remote 

activity location device, 16:28336 (RA;FR) 
GAMMA SPECTRA 
Page: a program for gamma spectra analysis in PC microcom- 
puters, 16:28393 (R;BR;In Portuguese) 
GAMMA SPECTROSCOPY 
New in-plant holdup course, 16:26162 (R;US) 
GARIGLIANO REACTOR 

Dismantling and decontamination of the tube bundle of a feed- 

water preheater of the Garigliano BWR, 16:26514 (R;FR) 
GAS COMPRESSORS 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;in Japanese) 

GAS COOLANTS 
See GASES 
GAS COOLED REACTORS 
See also HTGR TYPE REACTORS 
PEBBLE BED REACTORS 

impact of different libraries on the performance caiculation of a 
modul-type pebble bed HTR, 16:26570 (RA;XA) 

Nuclear data related to HTRs, 16:26571 (RA;XA) 

Physical status of the 10 MW test module, 16:26567 (RA;XA) 

GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
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GAS FLOW 


GAS FLOW 
The flow of a combustible gas in a horizontal pipe, 16:28087 
(R;XA) 
GAS FURNACES 
Calculation and optimization of the heat-up of charge materials 
of different geometries in discontinuous batch furnaces, 
16:27400 (R;DE;in German) 


GAS GENERATORS 
Development of an explosive vapor generator, 16:28445 (R;US) 


GAS HEAT PUMPS 
Estimated size and performance of a natural gas fired duplex Stir- 
ling for domestic refrigeration applications, 16:27344 (R;US) 


GAS TUNGSTEN-ARC WELDING 
Evaluation of the intermittent GTA cold wire feed weld system, 
16:28062 (R;US) 


GAS TURBINE ENGINES 

ATTAP/AGT101 ceramic technology development, 16:27415 
(RA:US) 

Advanced Turbine Technology Applications Project (ATTAP), 
16:27419 (RA;US) 

Analytical and experimental evaluation of joining silicon nitride- 
to-metal for advanced heat engine applications, 16:27423 
(RA;US) 

Automotive gas turbine program overview, 16:27414 (RA;US) 

Ceramic processing and component fabrication development for 
advanced gas-turbine engines, 16:27417 (RA;US) 

Development of pressure slip cast silicon nitride rotors for ad- 
vanced gas turbine engines, 16:27418 (RA;US) 

Fabrication of low cost and high performance ceramic gas tur- 
bine engine components, 16:27421 (RA;US) 

Impact design methods for ceramic components in gas turbine 
engines, 16:27416 (RA;US) 

Lite prediction methodology for ceramic components, 16:27425 
(RA;US) 

Progress in ceramic component fabrication for the AGT-5 en- 
gine, 16:27420 (RA;US) 

Progress in life prediction methodology for ceramic components 
of advanced heat engines, 16:27426 (RA;US) 

Progress on ATTAP silicon carbide ceramic component devel- 
opment, 16:27422 (RA:US) 


GAS TURBINE POWER PLANTS 
Demonstration test of methanol transformation for petroleum 
thermal power generators.: Demonstration test for a total 
methanol reformong power generation system, 16:26476 
(IA;JP;in Japanese) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 


Air Pollution Control 
NO, control for gas turbines: 
16:26488 (RA;US) 
Bearings 
Development of a ceramic gas turbine.: Regenerating two-shaft 
axial-flow turibne for co-generation, 16:27445 (IA;JP;In 
Japanese) 


Ceramics 

Development of a ceramic gas turbine.: Regenerating single- 
shaft axial flow turbine for co-generation, 16:27444 (IA;JP;In 
Japanese) 

Development of a ceramic gas turbine.: Regenerating two-shaft 
axial-flow turibne for co-generation, 16:27445 (IA;JP;In 
Japanese) 

Development of a ceramic gas turbine.: Regenerating two-shaft 
radial turbine for portable power generation, 16:27446 
(IA;JP;in Japanese) 

NEDO R and D reports.: 10th meeting for 1989 fiscal year, 
16:27234 (I;JP;In Japanese) 

Research and development project of fine ceramics, 16:27671 
(IA;JP;in Japanese) 

Technical development of ceramic gas turbines.: Development of 
300 kW ceramic gas turbines, 16:27450 (IA;JP;in Japanese) 
Technology development of a ceramic gas turbine.: Study on 

adaptability to the society, 16:27449 (IA;JP;in Japanese) 


Regulations and technology, 


Cogeneration 

Technical development of ceramic gas turbines.: Development of 

300 kW ceramic gas turbines, 16:27450 (IA;JP;in Japanese) 
Combustors 

Development of a ceramic gas turbine.: Regenerating two-shaft 
axial-flow turibne for co-generation, 16:27445 (IA;JP;In 
Japanese) 

Development of a ceramic gas turbine.: Regenerating two-shaft 
radial turbine for portable power generation, 16:27446 
(IA;JP;in Japanese) 

Compressors 

Development of a ceramic gas turbine.: Regenerating two-shaft 
axial-flow turibne for co-generation, 16:27445 (IA;JP;In 
Japanese) 

Development of a ceramic gas turbine.: Regenerating two-shaft 
radial turbine for portable power generation, 16:27446 
(IA;JP;In Japanese) 

Intake Structures 

Technical development of ceramic gas turbines.: Development of 

300 kW ceramic gas turbines, 16:27450 (IA;JP;in Japanese) 
Low Btu Gas 

Development of entrained bed coal gasification power plant.: 
Advance in development of 200 t/d entrained bed gasification 
power plant, 16:25639 (IA;JP;in Japanese) 

Machine Parts 

Technology of a ceramic gas turbine.: Confirmation test of relia- 

bility of ceramic comonents, 16:27447 (IA;JP;in Japanese) 
Marketing Research 

Technology development of a ceramic gas turbine.: Study on 

adaptability to the society, 16:27449 (IA;JP;In Japanese) 
Portable Equipment 

Development of a ceramic gas turbine.: Regenerating two-shaft 
radial turbine for portable power generation, 16:27446 
(IA;JP;In Japanese) 

Technical development of ceramic gas turbines.: Development of 
300 kW ceramic gas turbines, 16:27450 (IA;JP;in Japanese) 

Technology development of a ceramic gas turbine.: Study on 
adaptability to the society, 16:27449 (IA;JP;in Japanese) 

Power Range 100-1000 Kw 

Technical development of ceramic gas turbines.: Development of 

300 kW ceramic gas turbines, 16:27450 (IA;JP;In Japanese) 
Socio-Economic Factors 

Technology development of a ceramic gas turbine.: Study on 

adaptability to the society, 16:27449 (IA;JP;In Japanese) 
Turbine Blades 

Development of a ceramic gas turbine.: Regenerating single- 
shaft axial flow turbine for co-generation, 16:27444 (IA;JP;In 
Japanese) 

GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
A climatological model for risk computations incorporating site- 
specific dry deposition influences, 16:28478 (R;US) 
GASES 
See also AIR 
COAL GAS 
COVER GAS 
EXHAUST GASES 
FUEL GAS 
PYROLYTIC GASES 
RARE GASES 
SYNTHESIS GAS 

Effective ionization coefficients, electron drift velocities, and lim- 
iting breakdown fields for gas mixtures of possible interest to 
particle detectors, 16:28327 (R;US) 

FASTGAS: Fast Gas Sampling for palladium exchange tests, 
16:26253 (R;US) 

GASKETS 

The deformation of O-rings compressed between flat rigid 

plates, 16:28073 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
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GASTEROPODS 
See MOLLUSCS 
GAUGE INVARIANCE 

A less-constrained (2,0) super-Yang-Mills model: the coupling 
to non-linear c-models. 16:28997 (R:BR) 

Global and local transformations: an overview. 16:29250 (R;BR) 

GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GE SEMICONDUCTOR DETECTORS 

See also HIGH-PURITY GE DETECTORS 

Measurements of induced radioactivity in some LDEF samples, 
16:27609 (R;US) 

GEARS 

Electrochemical wear mechanism and deposit formation in lubri- 
cated systems: Final technical report, May 1983—June 1987, 
16:27519 (R;US) 

GEGAS PROCESS 

Integrated operation of a pressurized fixed-bed gasifier and hot 

gas desulfurization system, 16:25561 (RA;US) 
GENERAL CIRCULATION MODELS 
The use of distributional and pointwise statistical measures in 
GCM intercomparisons, 16:28487 (R;US) 

GENERAL RELATIVITY THEORY 

See also RELATIVITY THEORY 

Global and local transformations: an overview, 16:29250 (R;BR) 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENETIC MAPPING 

Lite Sciences Division and Center for Human Genome Studies: 

Annual report, 1990, 16:28607 (R;US) 
GENETICS 
A search for symmetries in the genetic code, 16:28999 (R;XA) 
GENTILLY REACTOR 
Gentilly-1 reactor dismantling proposal, 16:26598 (IA;CA) 
GENTILLY-2 REACTOR 

Automated fuel scheduling experience at Gentilly-2, 16:26730 
(IA;CA) 

Development of the modal kinetics model for the Gentilly-2 
N.G.S., 16:26664 (IA;CA) 

Gentilly-2 fuel performance, 16:26652 (IA;CA) 

Gentilly-2 fuel performance, 16:26726 (IA;CA) 

Operating the Gentilly-2 steam generating system without hy- 
drazine, 16:26684 (IA;CA) 

GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC FRACTURES 

Fracture detection and groundwater flow characterization in 
poorly exposed ground using helium and radon in soil gases: 
Final report, 16:25887 (R;GB) 

Imaging of reservoirs and fracture systems using mi- 
croearthquakes induced by hydraulic injections, 16:26446 
(R;US) 

Modeling elastic waves in fractured rock with the Kirchhoff 
method, 16:28845 (R;US) 

GEOLOGIC STRUCTURES 

See also GEOLOGIC FRACTURES 

Basic survey for development of coal resources.: Land geo- 
physical exploration in Asajino area, Japan, 16:25694 
(IA;JP;In Japanese) 

Constitutive model for geological and other porous materials un- 
der dynamic loading, 16:28531 (R;US) 

Research and development project of construction techniques 
for deeper underground spaces, 16:28115 (IA;JP;iIn Japanese) 

GEOLOGIC SURVEYS 

Geothermal development and promotion survey.: Study on 
geothermal development and promotion, 16:26444 (IA;JP;In 
Japanese) 

Illinois State Geological Survey 1989-90 - Science on energy, 
groundwater protection, 16:25695 (1;US) 


GEOTHERMAL RESOURCES 


GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 


GEOLOGY 

GEOTRANS: An interface program from GEOPROGRAM to a 
geographic information system. 16:26004 (R:US) 

Proceedings of the geosciences workshop: Weldon Spring Site 
Remedial Action Project. 16:28498 (R:US) 

GEOMETRY 

RAVE - a view factors code for arbitrary geometry with shadow- 

ing. 16:29154 (IA;CA) 
GEOPHYSICAL SURVEYS 

See also SEISMIC SURVEYS 

Concepts for offshore exploration in pack ice area, 16:25754 
(IA;DK) 

GEOPHYSICS 

A geophysical database for Soviet nuclear test monitoring, 
16:27477 (RA:US) 

Constitutive model for geological and other porous materials un- 
der dynamic loading. 16:28531 (R;US) 

GEOTHERMAL EXPLORATION 

Confirmation study on effectiveness of prospecting technology 
for deep-seated geothermal resources, 16:26448 (IA;JP:In 
Japanese) 

Nationwide survey of geothermal exploration, 
(IA;JP;in Japanese) 

GEOTHERMAL FLUIDS 

See also FUMAROLIC FLUIDS 

Development of power generating plant utilizing hot water.: 
Development of binary cycle power generation plant (develop- 
ment of a 10 megawatt class demonstration pliant (development 
of a downhole pump)), 16:26454 (IA;JP;in Japanese) 

Development of power plants utilizing geothermal water.: Re- 
search on behavior of a geothermal reservoir affected by 
reinjected thermal water, 16:26464 (IA;JP;In Japanese) 

Nationwide geothermal-resources exploration project, 16:26450 
(IA;JP;In Japanese) 

Progress in geothermal waste treatment biotechnology, 
16:26466 (R;US) 

GEOTHERMAL POWER PLANTS 

Development of power generating plant utilizing hot water.: De- 
velopment of a binary cycle power generation pliant (research 
and development of technology of countermeasure for lost cir- 
culation in geothermal wells), 16:26459 (IA;JP;in Japanese) 

Development of power generating plant utilizing hot water.: De- 
velopment of a binary cycle power generation piant (study on 
production and re-injection of hot water (study of physico- 
chemical mechanism of hot water injection)), 16:26457 
(IA;JP;In Japanese) 

Development of power generating plant utilizing hot water.: Re- 
search and development of hot dry rock geothermal power 
generation system (development of elemental technologies), 
16:26460 (IA;JP;in Japanese) 

Development of power plants utilizing geothermal water.: Devel- 
opment of hot dry rock power generation system technology, 
16:26463 (IA;JP;in Japanese) 

Development of power plants utilizing geothermal water.: Re- 
search and development of a technology for providing against 
lost circulation at geothermal wells, 16:26455 (IA;JP;in Japan- 
ese) 

Development of power plants utilizing geothermal water.: Re- 
search on behavior of a geothermal reservoir affected by 
reinjected thermal water, 16:26464 (IA;JP:In Japanese) 

Performance testing the Phase 2 HDR reservoir, 16:26465 (R;US) 

Survey to promote geothermal development, 16:26449 (IA;JP;In 
Japanese) 

GEOTHERMAL RESOURCES 

Confirmation study on the effectiveness of prospecting techniques 
for geothermal resources, 16:26451 (IA;JP;in Japanese) 

Geothermal development and promotion survey.: Study on 
geotherma! development and promotion, 16:26444 (IA;JP;In 
Japanese) 

Nationwide geothermal-resources exploration project, 16:26450 
(IA;JP;In Japanese) 


16:26443 
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GEOTHERMAL RESOURCES 


Survey to promote geothermal development. 16:26449 (IA:JP:In 
Japanese) 
GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 

Nationwide geothermal-resources exploration project. 16:26450 

(IA:JP:In Japanese) 
GEOTHERMAL WELLS 

Development of power plants utilizing geothermal water.: Re- 
search and development of a technology for providing against 
lost circulation at geothermal wells, 16:26455 (IA:JP:in Japan- 
ese) 

GERMAN DEMOCRATIC REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 

See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 

Scientific-technical reports of the GKSS 1990, 
(R:DE;In German) 

GERMANIUM 

Experimental studies of long-range atomic H motion and des- 
orption in hydrogenated amorphous silicon and germanium, 
16:27597 (R:US) 

Structure of amorphous silicon and germanium alloy films: An- 
nual subcontract report, 15 January 1990-14 January 1991, 
16:27785 (R;US) 

GERMANIUM DETECTORS 

See GE SEMICONDUCTOR DETECTORS 
GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GIANT RESONANCE 

A semiclassical description of the giant dipole resonance excita- 
tion in sup(208)Pb, 16:29110 (R;BR) 

Giant resonances and intermediate energy heavy ions: Electro- 
magnetic decay experiments, 16:29088 (R;US) 

GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 


16:29453 


Borates 
A model for the stabilization of atomic hydrogen centers in bo- 
rate glasses, 16:27672 (R;BR) 
Chemical Composition 
16:27763 (PA;US) 
Coatings 
16:27770 (PA;US) 
Corrosion 
Examination of the long-term behaviour of HLW glass under 
repository-relevant conditions. Final report, 16:25944 (1;DE;In 
German) 
[Investigation of long term stability of natural glasses]: Final 
technical report, 16:25874 (R;US) 
Crystallization 
lon-implantation induced crystallization of glass, 16:27778 (R;US) 
Deposition 
Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
vapor phase method and impregnation into porous glass, 
16:27741 (IA;JP;In Japanese) 
Dispersions 
Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
vapor phase method and impregnation into porous glass, 
16:27741 (IA;JP;In Japanese) 
Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
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sol-gel method and lower melting point glass method, 
16:27742 (IA:JP:In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
ultra-quenching method. 16:27743 (IA:JP;In Japanese) 

Dissolution 
[Investigation of long term stability of natural glasses]: Final 
technical report, 16:25874 (R;US) 
Fabrication 
16:25982 (PA:US) 
Fracture Properties 

A Weibull brittle material failure model for the ABAQUS com- 

puter program, 16:27689 (R;US) 
Hydrogen 
A model for the stabilization of atomic hydrogen centers in bo- 
rate glasses. 16:27672 (R:BR) 
lon Impiantation 
Defect diffusion in ion implanted glasses, 16:27782 (R;US) 
Leaching 

Improved treatment/disposal of reactive metals: Phase 2, Tech- 

nical research and development, 16:25878 (R;US) 
Particulates 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
vapor phase method and impregnation into porous glass, 
16:27741 (IA;JP;In Japanese) 

Porosity 

NMR characterization of porous ceramics: Final report, May 15, 

1986—May 14, 1990, 16:27666 (R;US) 
Porous Materials 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
vapor phase method and impregnation into porous glass, 
16:27741 (IA;JP;In Japanese) 

Quenching 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
ultra-quenching method, 16:27743 (IA;JP;In Japanese) 

Seals 
16:27763 (PA;US) 
16:27625 (PA;US) 
Thermal Expansion 
16:27763 (PA;US) 
GLOVEBOXES 

A new approach to performing holdup measurements on glove 
box exhausts, 16:26172 (R;US) 

Authenticated Secure Container System (ASCS), 16:26188 
(R;US) 

Criticality safety considerations in designing pyrochemical 
gloveboxes, 16:26197 (R;US) 

GLUCAGON 

Determination of the pancreatic glucagon basal levels in the hu- 

man plasma, 16:29461 (1;BR;in Portuguese) 
GLUCOSE 

Peculiarities of energoplastic metabolism in the irradiated ani- 

mals, 16:28701 (IA;SU;In Russian) 
GLUCOSIDASE 

Enhanced utilization of fungal §-D-glucosidase, 

(RA;US) 
GLUONS 

Intrared limit of two-loop polarization tensor of gluons in feyn- 

man calibration at Tnot =0, 16:29029 (IA;SU;In Russian) 
GLUTATHIONE 

Postradiation changes of glutathione content and its enzyme 
metabolism activity in rat brain, liver and lungs, 16:28675 
(IA;SU;in Russian) 

GLYCIDES 
See SACCHARIDES 
GLYCOGEN 

Peculiarities of energoplastic metabolism in the irradiated ani- 

mals, 16:28701 (IA;SU;In Russian) 
GLYCOLS 
An elevated temperature titration calorimeter, 16:28435 (R;US) 


16:26279 





Initial study of the complete mediated electrochemical oxidation 

of ethylene glycol, 16:27883 (R;US) 
GLYCOLYSIS 

Interactions between initial stages of glycolysis and glyconeoge- 
nesis at early periods of acute radiation sickness, 16:28679 
(IA:SU;In Russian) 

GNEISSES 
Gneisses geochemistry from Bacao Complex, Iron Quadrangle, 
MG, 16:28513 (1;BR;ln Portuguese) 
GOBAR GAS 
See METHANE 
GOLD 

Computer simulation studies of high energy collision cascades, 
16:29183 (R;US) 

Connection between grain boundary structure and energy: Re- 
vision, 16:27490 (R;US) 

Laser surface modification for selective electroplating of metal: 
A 2.5 ms laser direct-write process, 16:27633 (R;US) 

GOLD 197 

Absolute photofission cross section of sup(197)Au, sup(nat)Pb, 
sup(209)Bi, sup(232)Th, sup(238)U and sup(235)U nuclei by 
69-MeV monochromatic and polarized photons, 16:29087 
(R;BR) 

GOLD 197 TARGET 

A study of Bose-Einstein correlations in central O+Au and S+S 
collisions at a projectile energy of 200 GeV per nucleon, 
16:29069 (R;DE;in German) 

GORLEBEN SALT DOME 

Chemical effects in the close-in area, 16:25930 (RA;DE;In Ger- 
man) 

Geotechnical and physical effects in the close-in area, 16:25931 
(RA;DE;in German) 

Project descriptions, 16:25933 (RA;DE;In German) 

Repository safety in the post-charging phase (framework plan 
for necessary R and D work). As of October 1989, 16:25928 
(R;DE;iIn German) 

Scenarios and programs, 16:25929 (RA;DE;In German) 

Transport processes in the geosphere, 16:25932 (RA;DE;In 
German) 

GRADED BAND GAP SOLAR CELLS 

See CASCADE SOLAR CELLS 

GRAFT-HOST REACTION 

Effect of ionizing radiation and immunomodulators on manifes- 
tation of T-lymphocyte functional activity in graft-host reaction, 
16:28717 (IA;SU;In Russian) 

GRAIN ALCOHOL 

See ETHANOL 

GRAIN BOUNDARIES 

Connection between grain boundary structure and energy: Re- 
vision, 16:27490 (R;US) 

Determination of thermodynamic and kinetic properties of grain 
boundaries using high temperature calorimetry, 16:27644 
(R;US) 

Molecular dynamics simulation of the effect of interfaces in mekt- 
ing and solid-state amorphization, 16:27704 (R;US) 

GRAIN ORIENTATION 

Research and development project of nonlinear photoelectronic 
materials.: Orientation-controlled crystal growth techniques, 
16:27739 (IA:JP;in Japanese) 

GRAINS (CEREAL) 

See CEREALS 

GRAMINEAE 

See also CEREALS 

Ethanol production by simultaneous saccharification and fer- 
mentation (SSF) of pretreated herbaceous crops, corn cob, 
and corn stover, 16:26281 (RA;US) 

GRANITES 

Backfill formulations for a nuclear fuel waste disposal vault, 
16:25859 (R;CA) 

The role of colloids in the transport of radionuclides in geological 
formations, 16:28497 (R;GB) 

GRANTS 

Weatherization Assistance Program monitoring, fiscal year 

1987: Final report, 16:27349 (R;US) 


GROUND WATER 
Performance Testing 


GRANULAR BED FILTERS 

Properties and utilization of coal briquette and MSW ash, 

16:25667 (RA;US) 
GRANULAR MATERIALS 
Aerated and vibrated chute feeders for particulate materials: Fi- 
nal project report, 16:25702 (R;US) 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 

A Weibull brittle material failure model for the ABAQUS com- 
puter program, 16:27689 (R;US) 

Steam gasification of carbon: Catalyst properties: [Quarterly 
progress report], March 15—June 14, 1991, 16:25599 (R;US) 

GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAPHITIZATION 
Rapid production of graphite without contarnination of biomedi- 
cal AMS, 16:28037 (R;US) 
GRASS 
See GRAMINEAE 
GRAVITATION 

Biophysical and genetic aspects of light-potentiated gravitropic 

curvature in the maize primary root, 16:28624 (R;US) 
GRAVITATIONAL COLLAPSE , 

Research in nuclear astrophysics: Stellar collapse and 
supernovae: Technical progress report, December 1, 1990— 
November 30, 1991, 16:28858 (R;US) 

GREENLAND 

Greenland sector development over the next 5 years, 16:25735 
(IA;DK) 

GROSSWELZHEIM HDR REACTOR 

See HDR REACTOR 

GROUND WATER 
Colloids 

Grimsel colloid exercise, an international intercomparison exer- 
cise on the sampling and characterization of groundwater 
colloids, 16:28556 (R:FR) 

interlaboratory study of sampling and characterization 
techniques for groundwater colloids: the Markham Clinton ex- 
ercise, 16:25897 (R;FR) 

Sampling and physical and actinide characterization of colloids 
from the Grimsel test site, 16:28557 (R;FR) 

Contamination 

Hydrogeology of the Hanford Site in South-Central Washington 

State, 16:26110 (R;US) 
Flow Models 

A comparison of parameter estimation and sensitivity analysis 
techniques and their impact on the uncertainty in ground wa- 
ter flow model predictions, 16:28579 (R;US) 

X-701B Interim Measures Plan, 16:28585 (R;US) 

Geochemistry 

Hydrochemistry evolution of deep water in Mateus Leme region 

- MG, 16:28562 (1;BR;In Portuguese) 
Humic Acids 

Characterization of humic acids, the Riso contribution to the 

Coco-club activities, 16:27804 (R;FR) 
Hydrology 

Hydrochemistry evolution of deep water in Mateus Leme region 

- MG, 16:28562 (1;BR;In Portuguese) 
Levels 

Development of power generating pliant utilizing hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10 megawatt class demonstration plant 
(development of 10 megawatt class plant)), 16:26453 
(IA;JP;In Japanese) 

Monitoring 

Shallow groundwater investigations at Weldon Spring, Missouri: 

Final report for fiscal years 1988-1990, 16:28544 (R;US) 
Performance Testing 

Development of power generating plant utilizing hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10 megawatt class demonstration plant 


ERA Vol. 16, No. 10 801 





GROUND WATER 
Pertormance Testing 
(development of 10 megawatt class plant)), 16:26453 
(IA:JP;In Japanese) 
Pumping 
Development of power generating plant utilizing hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10 megawatt class demonstration plant 
(development of 10 megawatt class plant)), 16:26453 
(IA;JP;in Japanese) 
Radioactivity 
Radioactivity of surface and underground waters in the 
Czechoslovak Uranium Industry prospect borehole region 
near the village of Kalnica, 16:28568 (IA;CS;In Slovak) 
Radionuclide Migration 
Computational model design specification for Phase 1 of the 
Hanford Environmental Dose Reconstruction Project, 
16:26142 (R;US) 
Metropol: A computer code for the simulation of transport of 
contaminants with groundwater, 16:25920 (R;FR) 
Modelling of the interface between the geosphere and the bio- 
sphere: discharge through a soil layer, 16:28529 (R;SE) 
Radionuclide migration in the unsaturated zone with a variable 
hydrology, 16:28530 (R;SE) 
Selection of dominant radionuclides for Phase 1 of the Hanford 
Environmental Dose Reconstruction Project, 16:28477 (R;US) 
Recharge 
Water balance lysimetry at a nuclear waste site, 16:26108 (R:US) 
Sensitivity Analysis 
A comparison of parameter estimation and sensitivity analysis 
techniques and their impact on the uncertainty in ground wa- 
ter flow model predictions, 16:28579 (R;US) 
Surface Contamination 
Shallow groundwater investigations at Weldon Spring, Missouri: 
Final report for fiscal years 1988-1990, 16:28544 (R;US) 
Thorium 
Uranium series disequilibrium studies at the Broubster analogue 
site, 16:25864 (R;GB) 
Uranium 
Uranium series disequilibrium studies at the Broubster analogue 
site, 16:25864 (R;GB) 
Water Quality 
Groundwater quality assessment for the Bear Creek hydrogeo- 
logic regime at the Y-12 Plant, 1990: Data interpretations and 
proposed program modifications: Part 2, 16:26111 (R;US) 
Groundwater quality assessment for the Upper East Fork Poplar 
Creek Hydrogeologic Regime at the Y-12 Plant: Data inter- 
pretations and proposed program modifications: Part 2, 
16:26112 (R;US) 
Water Treatment 
X-701B Interim Measures Plan, 16:28585 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP THEORY 
Dendrology and its applications, 16:29245 (R;XA) 
GROUTING 
Borehole sealing literature review of performance requirements 
and materials, 16:25978 (R;CA) 
GROWTH 
See also PLANT GROWTH 
Specific mutagenesis of a chlorophyll-binding protein: Progress 
report, 16:28602 (R;US) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GROWTH INHIBITION 
See GROWTH 
GROWTH STIMULATION 
See GROWTH 
GUARDS 
See SECURITY PERSONNEL 
GUATEMALA 
A re-evaluation of the Moyuta geothermal system, Southern 
Guatemala, 16:26447 (R;US) 
Results of investigations at the Zunil geothermal field, 
Guatemala: Well logging and brine geochemistry: Central 
American Energy and Resources Project, 16:26452 (R;US) 


802 ERA Vol. 16, No. 10 


Solar energy and conservation technologies for Caribbean 
Tourist Facilities (CTF): Final report, 16:26305 (R;US) 
GUIDELINES 
See RECOMMENDATIONS 
GUNDREMMINGEN-2 REACTOR 
First stability tests in a large BWR with a complete 9x9 core, 
16:26963 (RA:FR) 
GUNDREMMINGEN-3 REACTOR 
Validation and implementation of an on-line stability monitor, 
16:26965 (RA:FR) 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GYPSUM 
Steady-state and transient results on insulation materials, 
16:27711 (R;US) 
GYROCONS 
Gyrocon electron efficiency during its performance as an accel- 
erator, 16:28239 (RA;SU;In Russian) 


H 


HACHIMANTAI 
Confirmation study on effectiveness of prospecting technology 
for deep-seated geothermal resources, 16:26448 (IA;JP:In 
Japanese) 
HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON REACTIONS 
Observation of double PHi-meson production at SPS energies, 
16:29067 (R;PL) 
HADRON-HADRON INTERACTIONS 
A dynamical picture of hadron-hadron collisions with the string- 
parton model, 16:28950 (R;US) 
TCP (truncated compound poisson) process for multiplicity dis- 
tributions in high energy collisions, 16:28880 (R;:BR) 
Transverse jets in high mass diffractive excitation, 16:28989 
(R:SE) 
HADRONIC PARTICLE DECAY 
The decay K,->2°-y-7, 16:28984 (RA;SU) 
HAIR 
Methods to study human hair radioactivity, 16:28665 (IA;SU) 
HALIDES 
See also BROMIDES 
FLUORIDES 
Screening in dense ionic fluids, 16:27867 (R;XA) 
HALL EFFECT 
Analogous behavior in the quantum hall effect, anyon supercon- 
ductivity, and the standard model, 16:29225 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FREONS 
Overview of the CFC reduction program, 16:28461 (RA;US) 
HANDBOOKS 
See MANUALS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 
Environmental Impacts 
Environmental consequences of proposed changes in reactor 
operations, 16:26891 (R;US) 
Fission Product Release 
Data on Krypton-85 release at Hanford, September 1, 1953, 
16:26869 (R;US) 





Fuel Elements 
Hanford Reactor operating characteristics. physical descrip- 
tions, current design limits and fuel element glossary, 
16:26913 (R;US) 
Fuel Rods 
Slug rupture experience at Hanford. April through September 
1955, 16:26918 (R:US) 
Modifications 
Hazards summary report: Projects CG-558 and CG-600 reactor 
plant modifications: Volume 2, 16:27031 (R;US) 
Operation 
100 technical-miscellaneous physics activities from 8/25/45 to 
9/25/45, 16:26914 (R;US) 
H.E.W. Production report week ending September 15, 1946, 
16:25789 (R;US) 
H.E.W. production report ending September 8. 1946, 16:25788 
(R;US) 
H.E.W. production report week ending 11:59 pm April 13, 1947, 
16:25808 (R;US) 
H.E.W. production report week ending 11:59 pm, December 1, 
1946, 16:25798 (R;US) 
H.E.W. production report week ending 11:59 pm, December 29, 
1946, 16:25802 (R;US) 
H.E.W. production report week ending 11:59 pm, January 12, 
1947, 16:25804 (R;US) 
H.E.W. production report week ending 11:59 pm, January 19, 
1947, 16:25805 (R;US) 
H.E.W. production report week ending 11:59 pm, January 5, 
1947, 16:25803 (R;US) 
H.E.W. production report week ending 11:59 pm, November 10, 
1946, 16:25795 (R;US) 
H.E.W. production report week ending 11:59 pm, November 24, 
1946, 16:25797 (R;US) 
H.E.W. production report week ending 11:59 pm, November 3, 
1946, 16:25794 (R;US) 
H.E.W. production report week ending 11:59 pm, October 27, 
1946, 16:25793 (R;US) 
H.E.W. production report week ending 11:59 pm, October 6, 
1946, 16:25791 (R;US) 
H.E.W. production report week ending 11:59 pm, September 
22, 1946, 16:25790 (R;US) 
H.E.W. production report week ending November 17, 1946, 
16:25796 (R;US) 
H.E.W. production report week ending II:59 pm, October 20, 
1946, 16:25792 (R;US) 
H.E.W. production report weeking ending 11:59 pm December 
8, 1946, 16:25799 (R;US) 
H.E.W. production report, week ending 11:59 pm January 26, 
1947, 16:25806 (R;US) 
H.E.W. production report, week ending 11:59 pm March 2, 
1947, 16:25807 (R;US) 
HEW production report week ending 11:59 pm, April 21, 1947, 
16:25809 (R;US) 
HEW production report: Week ending 11:59 pm, December 15, 
1946, 16:25800 (R;US) 
HEW production report: Week ending 11:59 pm, December 22, 
1946, 16:25801 (R;US) 
Radioactive Effiuents 
Radiological Sciences Department monthly section reports, Au- 
gust 1956, 16:26121 (R;US) 
Radiological Sciences Department monthly section reports, 
June 1956, 16:26119 (R;US) 
Radiological Sciences Department report for month of August 
1956, 16:26122 (R;US) 
Reactor Control Systems 
Hazards review power level limits for Hanford Reactors, 
16:26856 (R;US) 
Hazards summary report: Projects CG-558 and CG-600 reactor 
plant modifications: Volume 2, 16:27031 (R;US) 
Reactor Cooling Systems 
Hazards summary report: Projects CG-558 and CG-600 reactor 
plant modifications: Volume 2, 16:27031 (R;US) 
Reactor Operation 
100 Area monthly report, January 1949, 16:26909 (R;US) 


HANFORD RESERVATION 
Radioactive Waste Storage 


Daily operating conditions 100 areas 1951. 16:26920 (R:US: 

Hanford Engineer Works monthly report. May 1945. 16:26868 
(R:US) 

Hanford Reactor operating characteristics. physical descrip- 
tions. current design limits and fuel element glossary. 
16:26913 (R:US: 

Hanford Works monthly report. September 1948. 16:26915 
(R:US) 

Hazards review power level limits for Hanford Reactors. 
16:26856 (R:USi 

Production Test 105-301-P increase in power level of the F Pile: 
Final report. 16:26916 (R:US) 

[100-B Area daily diary, August 1944-December 1944), 
16:26923 (R:US) 

[100-B Area daily diary, January 1945-—June 1945]. 16:26922 
(R:US) 

Reactor Safety 

Hazards review power level limits for Hanford Reactors, 

16:26856 (R:US} 
Site Characterization 

Hazards summary report: Projects CG-558 and CG-600 reactor 

plant modifications: Volume 2, 16:27031 (R;US) 
HANFORD RESERVATION 
Emission 

Computational model design specification for Phase 1 of the 
Hantord Environmental Dose Reconstruction Project, 
16:26142 (R;US) 

Environmental Eftects 

Public comments and responses to the 1989 Hanford cleanup 

five-year plan, 16:26016 (R;US) 
Environmental impacts 

Columbia River pathway report: Phase 1, Hanford Environmen- 
tal Dose Reconstruction Project, 16:26107 (R:US) 

Public comments and responses to the 1989 Hanford cleanup 
five-year plan, 16:26016 (R;US) 

Geology 

Hydrogeology of the Hanford Site in South-Central Washington 

State, 16:26110 (R:US) 
Hearings 

Public comments and responses to the 1989 Hanford cleanup 

five-year plan, 16:26016 (R;US) 
Hydrology 

Hydrogeology of the Hanford Site in South-Central Washington 
State, 16:26110 (R:US) 

intrusion Detection Systems 

A computerized, pictorial representation of sensor status for in- 
trusion detection systems, 16:26198 (R;US) 

Operation 
Hanford Works monthly report for June 1952, 16:25853 (R;US) 
Program Management 

Self-Assessment Program at the US Department of Energy’s 

Hanford Site, 16:27275 (R:US) 
Radiation Monitoring 

Atmospheric transport modeling and input data for Phase 1 of 
the Hanford Environmental Dose Reconstruction Project, 
16:28820 (R;US) 

Hanford radiological protection support services annual report 
for 1990, 16:26144 (R;US) 

Radioactive Effluents 

Air pathway report: Phase 1 of the Hanford Environmental Dose 

Reconstruction project: Revision 1, 16:26143 (R;US) 
Radioactive Waste Processing 

Recycle stream impacts on feed treatment flowsheets and glass 
formulation for the Hanford Waste Vitrification Plant, 16:26011 
(R;US) 

Radioactive Waste Storage 

An HMS/TRAC analysis of a high-level radioactive waste tank, 
16:25966 (R;US) 

Waste Tank 241-A-105 supporting documentation: Miscella- 
neous reports, letters, memoranda, and data, 16:26008 (R;US) 

Waste tank properties and contents program plan: Waste Tank 
Safety Program, 16:26005 (R;US) 

Waste tank safety programs overview pian: W1W end function, 
16:26006 (R;US) 
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HANFORD RESERVATION 
Remedial Action 


Remedial Action 
Hanford federal facility agreement and consent order quarterly 
progress report for the period ending March 31. 1991. 
16:26017 (R:US) 
Safety Analysis 
Hanford Waste Vitrification Plant project Preliminary Safety 
Analysis Report comment response records. 16:26150 (R:US) 
Site Characterization 
Comparative examination of deep subsurface microorganisms 
at geographically and climatically diverse locations on DOE 
lands: Final technical report. March 1. 1989—April 30. 1991. 
16:28496 (R:US) 
Environmental assessment overview. Reference repository lo- 
cation. Hanford site. Washington, 16:25882 (R:US) 
Waste Management 
Mixed waste management at the Hanford Site, 16:26009 (R;US) 
HAPO 
Columbia River scale model, 16:26870 (R:US) 
Environmental consequences of proposed changes in reactor 
operations, 16:26891 (R:US) 
Filtered water cross-tie, 183-B and 183-C, 16:26919 (R:US) 
Hazards review power level limits for Hanford Reactors, 
16:26856 (R;US) 
Compiled Data 
[200 Areas monthly reports for January—December 1954], 
16:25785 (R:US) 
Environmental Effects 
Radiological Sciences Department report for month of Septem- 
ber 1952, 16:28468 (R:US) 
Environmental Impacts 
Monthly Fish Laboratory and aquatic biology reports covering 
periods December 1946 thru December 1950 (Hanford 
Reservation), 16:26060 (R;US) 
information 
300 Area monthly report, December 1953, 16:25782 (R;US) 
[200 Area monthly reports, January 1952—December 1952], 
16:25784 (R;US) 
Operation 
Hanford Laboratories operation report, February 1957, 
16:25855 (R:US) 
Personnel Monitoring 
Radiological Sciences Department monthly section reports, 
June 1956, 16:26119 (R;US) 
Radiological Sciences Department report for month of August 
1956. 16:26122 (R;US) 
Program Management 
General Electric Company Hanford Atomic Products Operation 
data book, 16:25854 (R;US) 
Hanford Works monthly report, December 1949, 16:25851 (R;US) 
Hanford Works monthly report, January 1950, 16:25852 (R;US) 
Radiation Hazards 
Radiological Sciences Department monthly section reports, Au- 
gust 1956, 16:26121 (R;US) 
Radiation Monitoring 
Annual report of the Health Instrument Divisions, 1950, 
16:26118 (R;US) 
Data on Krypton-85 release at Hanford (May 1953), 16:26077 
(R;US) 
Data on Krypton-85 release at Hanford (January 1951), 
16:26019 (R;US) 
Data on Krypton-85 release at Hanford (March 1952), 16:26047 
(R;US) 
Data on Krypton-85 release at Hanford (April 1951), 16:26025 
(R;US) 
Data on Krypton-85 release at Hanford (June to July 1953), 
16:26079 (R;US) 
Data on Krypton-85 release at Hanford (February to March 
1952), 16:26046 (R;US) 
Data on Krypton-85 release at Hanford (September 1951), 
16:26035 (R;US) 
Data on Krypton-85 release at Hanford (July to August 1951), 
16:26032 (R;US) 
Data on Krypton-85 release at Hanford (August 1951), 
16:26033 (R;US) 
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Data on Krypton-85 release at Hanford (July 1953), 16:26080 
(R:US) 

Data on Krypton-85 release at Hanford (July to August 1952), . 
16:26056 (R:US) \ 

Data on Krypton-85 release at Hanford (April to May 1953), 
16:26076 (R:US) 

Data on Krypton-85 release at Hanford (May 1951), 16:26027 
(R:US) 

Data on Krypton-85 release at Hanford (March 1953), 16:26072 
(R:US) 

Data on Krypton-85 release at Hanford (April to May 1951). 
16:26026 (R:US) 

Data on Krypton-85 release at Hanford (October to November 
1952). 16:26064 (R:US) 

Data on Krypton-85 release at Hanford (June to July 1951), 
16:26029 (R:US) 

Data on Krypton-85 release at Hanford (September to October 
1951), 16:26036 (R:US) 

Data on Krypton-85 release at Hanford (July 1951), 16:26031 
(R;US) 

Data on Krypton-85 release at Hanford (February 1951), 
16:26021 (R;US) 

Data on Krypton-85 release at Hanford (June 1952), 16:26053 
(R;US) 

Data on Krypton-85 release at Hanford (December 1951 to Jan- 
uary 1952), 16:26042 (R;US) 

Data on Krypton-85 release at Hanford (November 1952), 
16:26065 (R;US) 

Data on Krypton-85 release at Hanford (May to June 1951), 
16:26028 (R;US) 

Data on Krypton-85 release at Hanford (November 1951), 
16:26039 (R;US) 

Data on Krypton-85 release at Hanford (January 1953), 
16:26070 (R;US) 

Data on Krypton-85 release at Hanford (November 1952), 
16:26066 (R;US) 

Data on Krypton-85 release at Hanford (March to April 1952), 
16:26048 (R;US) 

Data on Krypton-85 release at Hanford (January to February 
1951), 16:26020 (R;US) 

Data on Krypton-85 release at Hanford (May to June 1953), 
16:26078 (R;US) 

Data on Krypton-85 release at Hanford (March 1951), 16:26023 
(R;US) 

Data on Krypton-85 release at Hanford (September to October 
1952), 16:26063 (R;US) 

Data on Krypton-85 release at Hanford (September 1952), 
16:26059 (R;US) 

Data on Krypton-85 release at Hanford (August to September 
1952), 16:26058 (R;US) 

Data on Krypton-85 release at Hanford (July 1952), 16:26055 
(R;US) 

Data on Krypton-85 release at Hanford (November to December 
1952), 16:26067 (R;US) 

Data on Krypton-85 release at Hanford (July 1953), 16:26081 
(R;US) 

Data on Krypton-85 release at Hanford (August 1952), 
16:26057 (R;US) 

Data on Krypton-85 release at Hanford (February 1951), 
16:26022 (R;US) 

Data on Krypton-85 release at Hanford (June to July 1952), 
16:26054 (R;US) 

Data on Krypton-85 release at Hanford (September to October 
1952), 16:26062 (R;US) 

Data on Krypton-85 release at Hanford (August to September 
1951), 16:26034 (R;US) 

Data on Krypton-85 release at Hanford (December 1952), 
16:26041 (R;US) 

Data on Krypton-85 release at Hanford (October to November 
1951), 16:26038 (R;US) 

Data on Krypton-85 release at Hanford (April to May 1953), 
16:26075 (R;US) 

Data on Krypton-85 release at Hanford (May to June 1952), 
16:26051 (R;US) 





Data on Krypton-85 release at Hanford (February 1952), 
16:26045 (R:US) 

Data on Krypton-85 release at Hanford (March to April 1951), 
16:26024 (R;US) 

Data on Krypton-85 release at Hanford, 16:26018 (R;US) 

Data on Krypton-85 release at Hanford (July 1951), 16:26030 
(R;US) 

Data on krypton-85 release at Hanford (August 1953), 16:26082 
(R;US) 

Data on krypton-85 release at Hanford (March to April 1953), 
16:26073 (R;US) 

Data on krypton-85 release at Hanford (April 1953), 16:26074 
(R;US) 

Data on krypton-85 release at Hanford (April to May 1952), 
16:26050 (R;US) 

Data on krypton-85 release at Hanford (October 1951), 
16:26037 (R;US) 

Data on krypton-85 release at Hanford (June 1952), 16:26052 
(R;US) 

Data on krypton-85 release at Hanford (August to September 
1953), 16:26083 (R;US) 

Data on krypton-85 release at Hanford (January to March 1953), 
16:26071 (R;US) 

Data on krypton-85 release at Hanford (November to December 
1951), 16:26040 (R;US) 

Data on krypton-85 release at Hanford (December 1952 to Jan- 
uary 1953), 16:26069 (R;US) 

Data on krypton-85 release at Hanford (January to February 
1952), 16:26044 (R;US) 

Data on krypton-85 release at Hanford (January 1952), 
16:26043 (R:US) 

Data on krypton-85 release at Hanford (April 1952), 16:26049 
(R;US) 

Data on krypton-85 release at Hanford (December 1952), 
16:26068 (R;US) 

Data on krypton-85) release at Hanford, September 16-30, 
1953, 16:26084 (R;US) 

Hanford release calculations, 16:26094 (R;US) 

Hanford release calculations, 16:26088 (R;US) 

Hanford release calculations, 16:26093 (R;US) 

Hanford release calculations, 16:26098 (R;US) 

Hanford release calculations, 16:26096 (R;US) 

Hanford release calculations, 16:26095 (R;US) 

Hanford release calculations, 16:26092 (R;US) 

Hanford release calculations, 16:26090 (R;US) 

Hanford release calculations, 16:26089 (R;US) 

Hanford release calculations, 16:26097 (R;US) 

Hanford release calculations, 16:26091 (R;US) 

Hanford release calculations, [29 Oct 1953-29 November 
1953], 16:26087 (R:US) 

Hanford release calculations, [April 1, 1955—-May 31, 1955], 
16:26100 (R;US) 

Hanford release calculations, [August 31, 1955—-September 30, 
1955], 16:26104 (R;US) 

Hanford release calculations, [July 31, 1955—August 31, 1955], 
16:26103 (R;US) 

Hanford release calculations, [June 30, 1955—July 31, 1955], 
16:26102 (R;US) 

Hanford release calculations, [March 2, 1955—April 1, 1955], 
16:26099 (R;US) 

Hanford release calculations, [May 31, 1955—June 30, 1955], 
16:26101 (R;US) 

Hanford release calculations, [October 1, 1955—March 31, 
1956], 16:26105 (R;US) 

Hanford release calculations, [October 15, 1953—October 29, 
1953], 16:26086 (R;US) 

Hanford release calculations, [September 30, 1953—October 15, 
1953], 16:26085 (R;US) 

P-10 project: Losses to atmosphere (Hanford Reservation, Tri- 
tium Losses, 1951), 16:26061 (R;US) 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion: Monthly report, May 1957, 16:26123 (R;US) 

Radiological Sciences Department monthly section reports July 
1956, 16:26120 (R;US) 
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Radiological Sciences Department monthly section reports. Au- 
gust 1956. 16:26121 (R:US) 
Radiological Sciences Department monthly section reports, 
June 1956, 16:26119 (R:US) 
Radiological Sciences Department report for month of August 
1953, 16:28469 (R:US) 
Radiological Sciences Department report for month of August 
1956, 16:26122 (R;US) 
Radiological Sciences Department report for month of Septem- 
ber 1952, 16:28468 (R;US) 
Reactor section, radiation monitoring report for month of April 
1956, 16:26917 (R;US) 
Radiation Protection 
[Weekly and monthly reports for 1950], 16:26867 (R;US) 
Radioactive Effluents 
Radiological Sciences Department report for month of August 
1953, 16:28469 (R;US) 
Radiological Sciences Department report for month of Septem- 
ber 1952, 16:28468 (R:US) 
Research Programs 
Health Instrument Divisions research and development pro- 
grams for the Advisory Committee on Biology and Medicine, 
January 12 and 13, 1951, 16:28654 (R;US) 
Surveys 
Catalog of Hanford buildings and facilities: Miscellaneous, 
16:28045 (R;US) 
HARD SOLDERING 
See BRAZING 
HARMONIC GENERATION 
Time-dependent studies of high-order harmonic generation, 
16:28904 (R;US) 
HARMONIC OSCILLATORS 
Non-singular spiked harmonic oscillator, 16:29251 (R;BR) 
HARWELL PLUTO REACTOR 
See PLUTO REACTOR 
HATCH-1 REACTOR 


Seismic Margin Assessment of Hatch nuclear power plant, 
16:27138 (RA;US) 


HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 

A Gaussian puff model for computing mesoscale over-ocean 
deposition patterns, 16:28479 (R;US) 

Engineering-scale test 4: In situ vitrification of toxic metals and 
volatile organics buried in INEL soils, 16:25983 (R;US) 

Environmental assessment for Retech, Inc.'s Plasma Centrifu- 
gal Furnace Evaluation, 16:27243 (R;US) 

Flux model for emissions from a surface water body with toxic 
sediment, 16:28584 (R;US) 

Hanford federal facility agreement and consent order quarterly 
progress report for the period ending March 31, 1991, 
16:26017 (R;US) 

Joint state of Colorado-US Department of Energy WIPP Ship- 
ment Exercise Program: TRANSAX '90: Final report, 
August—November 1990, 16:25837 (R;US) 

Motor carrier evaluation program plan: Revision 1, 16:25849 
(R;US) 

Motor carrier evaluation program procedure: Revision 1, 
16:25850 (R;US) 

Status of San Francisco’s Small Quantity Generator Hazardous 
Waste Reduction program, 16:28493 (RA;US) 

The utilization of uranium industry technology and relevant 
chemistry to leach uranium from mixed-waste solids, 
16:25870 (R:US) 

Transportation Emergency Preparedness Program (TEPP): 
Strategy plan, 16:25838 (R;US) 

HAZARDOUS MATERIALS SPILLS 

Biological studies in the impact zone of the Liquefied Gaseous 
Fuels Spill Test Facility in Frenchman Flat, Nevada, 16:28598 
(R;US) 

HCDA 

See REACTOR CORE DISRUPTION 
HD 8077 

See NICKEL BASE ALLOYS 
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HDEHP 


HDEHP 
Spectroscopic investigation of uranium complexation in the_mi- 
croemulsion system of HDEHP-n-heptane, 16:27967 (IA:SU) 
HDO 
See HEAVY WATER 


HDR REACTOR 
Analytical simulation of nonlinear response to seismic test exci- 
tations of HDR-VKL piping system, 16:26932 (R:US) 


HEALTH HAZARDS 
See also RADIATION HAZARDS 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Technologies 
for preservation of the environment (study on toxicological 
and environmental effects of liquefied coal), 16:25632 
(IA:JP;in Japanese) 


HEALTH PHYSICS 
See RADIATION PROTECTION 


HEAT AFFECTED ZONE 
Influence of titanium on HAZ microstructure and toughness of 
offshore steel welds: Literature review. Pt. 1, 16:27541 (R;DE) 
HEAT DISTRIBUTION SYSTEMS 
The testing of an in-situ district heating and cooling pipe inspec- 
tion method: Final report, 16:27407 (R;US) 
HEAT EFFECTS 
See TEMPERATURE EFFECTS 


HEAT ENGINES 

See also INTERNAL COMBUSTION ENGINES 

Current progress in studies of dynamic contact of ceramics for 
advanced heat engines, 16:27462 (RA:US) 

Friction and wear characteristics of materials, 16:27379 (RA;US) 

High-temperature vapor phase lubrication of ceramics, 
16:27377 (RA;US) 

lon-beam-assisted deposition of lubricious compounds, 
16:27380 (RA;US) 

HEAT EXCHANGERS 

Electroforming thin channel heat exchangers, 16:28098 (R;US) 

IEA implementing agreement for a programme of research and 
development on energy conservation through energy storage. 
Annex VI: environmental and chemical aspects of thermal en- 
ergy storage in aquifers and research and development of 
water treatment methods: Phase |: final report. Research per- 
formed in Switzerland under the aegis of the Federal Offic, 
16:26442 (R;CH) 

Local description of the energy transfer process in a packed bed 
heat exchanger, 16:28091 (R;BR) 

Microtube strip heat exchanger: Quarterly technical report, 
16:28085 (R;US) 

Microtube strip heat exchanger: Quarterly technical report, 
quarter ending 4 March 1991, 16:28084 (R:US) 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50t/d pilot plant), 
16:25622 (IA;JP;in Japanese) 

HEAT FLOW 

interlaboratory comparison of four heat flow meter apparatuses 
on planed polyisocyanurate boards foamed with CFC-11, 
16:27762 (R;US) 

HEAT METERS 

IEA district heating: Summary of research activities 1983-1987, 

16:27405 (R;SE) 
HEAT PIPE WICKS 

0-G experiments with advanced ceramic fabric wick structures: 
Testing of advanced ceramic fabric wick structures and their 
use in a water heat pipe, 16:28096 (R;US) 

HEAT PUMPS 
See also GAS HEAT PUMPS 
Coefficient Of Performance 

Advanced heat pump cycle for district heating and cooling sys- 
tems: First quarterly progress report, 16:27348 (R;US) 

Development of super heat pumps-energy accumulating sys- 
tem.: Development of a high-efficiency heat pump for heating 
use, 16:27218 (IA;JP;in Japanese) 
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Compressors 
Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(elementary technology. construction and operation of a 
bench plant and a pilot system). 16:27397 (IA:;JP:in Japanese) 
Cost Benefit Analysis 
New industrial heat pump applications to a synthetic rubber pro- 
duction, Louisville, Kentucky: Phase 1 final report, 16:27390 
(R:US) 
New industrial heat pump applications to ethanol production: 
Phase 1 final report. 16:27388 (R:US) 
New industrial heat pump applications to fructose production: 
Phase 1 final report, 16:27387 (R:US) 
New industrial heat pump applications to phosphate fertilizer 
production: Phase 1 final report. 16:27389 (R;US) 
Process integration study Kraft and Magnefite pulp and paper 
mill: Phase 1 final report, 16:27386 (R;US) 
District Cooling 
Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(system construction), 16:27396 (IA;JP;In Japanese) 
Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;In Japanese) 
District Heating 
Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(system construction), 16:27396 (IA;JP;ln Japanese) 
Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;In Japanese) 
Energy Conservation 
Development of super heat pumps-energy accumulating sys- 
tem.: Development of a high-efficiency heat pump for heating 
use, 16:27218 (IA;JP;ln Japanese) 
Energy Storage Systems 
Development of super heat pumps-energy accumulating sys- 
tem.: Development of a high-efficiency heat pump for heating 
use, 16:27218 (IA;JP;in Japanese) 
Evaluation 
New industrial heat pump applications to an integrated thermo- 
mechanical pulp and paper mill: Phase 1 final report, 
16:27393 (R;US) 
Evaporation 
Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(elementary technology, construction and operation of a 
bench plant and a pilot system), 16:27397 (IA;JP;In Japanese) 
Feasibility Studies 
Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;In Japanese) 
Film Flow 
Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(elementary technology, construction and operation of a 
bench plant and a pilot system), 16:27397 (IA;JP;ln Japanese) 
Greenhouse Effect 
Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;In Japanese) 
Process Heat 
Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 
(system construction), 16:27396 (IA;JP;In Japanese) 
Site Characterization 
Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;ln Japanese) 
Technology Assessment 
Review of world-wide heat pump innovations: A discussion of 
the 3rd IEA heat pump conference, 16:27330 (RA;US) 
Waste Heat Utilization 
Development of a super heat pump energy accumulation sys- 
tem.: Study on a total system, 16:27398 (IA;JP;ln Japanese) 
Working Fluids 
Development of a super heat pump energy accumulation sys- 
tem.: Experimental manufacture and operation of the system 





(elementary technology, construction and operation of a 
bench plant and a pilot system), 16:27397 (IA;JP:in Japanese) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also RADIANT HEAT TRANSFER 

A complex multitasked data acquisition and control system for 
measuring window thermal efficiency, or how TSX+ saved our 
project when it outgrew RT-11, 16:27360 (R:US) 

A facility for determining the heat transfer characteristics of 
present and novel CANDU fuels, 16:26702 (IA:CA) 

Future plans for NRC thermal-hydraulic research, 16:27148 
(RA;US) 

Models for analysing the radial heat transfer in CANDU reactor 
fuel channels during high-temperature loss-of-coolant acci- 
dents, 16:26715 (IA;CA) 

Models for analysing the radial heat transfer in fuel channels 
during high-temperature loss-of-coolant accidents, 16:26641 
(IA;CA) 

On the physical solutions to the heat equation subjected to non- 
linear boundary conditions, 16:28092 (R;BR) 

SMARTT - a computer code to predict fuel and pressure tube 
circumferential temperature gradients under asymmetric 
coolant conditions, 16:26640 (1A;CA) 

TRAC, a thermal-hydraulics code: Past, present and future, 
16:29533 (IA;CA) 

HEAT TRANSMISSION 

See HEAT TRANSFER 
HEAVY ION ACCELERATORS 

See also BROOKHAVEN RHIC 

Multi-beam injector development at LBL, 16:28289 (R;US) 
HEAVY ION FUSION REACTIONS 

The role fo the Pygmy resonance in the synthesis of heavy ele- 

ments with radioactive beams, 16:29118 (R;BR) 
HEAVY ION REACTIONS 

See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
KRYPTON 84 REACTIONS 
LANTHANUM 139 REACTIONS 
LEAD 208 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 

Direct and damped fragmentation within the framework of 
spectator-participant model, 16:29127 (R;PL) 

Evolution of the nuclide distribution and heat partition along the 
dissipation path in heavy ion collisions, 16:29050 (R;PL) 

Nucleus-nucleus collisions and the nuclear equation of state: 
Progress report, August 15, 1990—February 1991, 16:29044 
(R;US) 

Phase-space constraints on inclusive energy spectra of heavy 
ion fragmentation at intermediate energies, 16:29126 (R;PL) 

Theoretical interpretation of high-energy nuclear collisions: 
Progress report, September 1, 1990—June 30, 1991, 
16:29103 (R;US) 

HEAVY OILS 
See PETROLEUM 
HEAVY WATER 

Advanced technology heavy water monitors offering reduced 
implementation costs, 16:27872 (IA;CA) 

Experimental demonstration of DD fusion by cluster ion impact, 
16:29177 (R;US) 

The determination of effective doses from the intake of tritiated 
water, 16:26202 (1;CA;In English, French) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 

HEAVY WATER PLANTS 

Calculation of near-field concentrations of hydrogen sulphide, 
16:26239 (R;CA) 

Preparation of a monthly compliance report for a heavy water 
plant, 16:26222 (I;CA;in English, French) 


HETEROJUNCTIONS 


HEISSDAMPFREAKTORANLAGE 

See HDR REACTOR 

HELAC 
See LINEAR ACCELERATORS 
HELIAC STELLARATORS 

Design and fabrication of forced-flow coils as an R and D pro- 

gram for Large Helical Device, 16:29437 (R;JP) 
HELIOSTATS 

Design and cost of the first commercial stretched-membrane he- 

liostat, 16:26438 (R:US) 
HELIOTRON 

Peaked-density profile mode and improved confinement in heli- 
cal systems, 16:29343 (R;JP) 

Spectral analysis of the heliotron field with the toroidal harmonic 
function in a study of the structure of built-in divertor, 
16:29433 (R;JP) 

Spectroscopy in Heliotron E, 16:29352 (RA;JP) 

HELIUM 

Atomic capture of negative muons and hadrons in helium, 
16:28894 (R:SU) 

Collision processes involving doubly excited states of He and 
H-, 16:28899 (RA;JP) 

Gamma and time spectroscopy of AISI316 stainless steel sam- 
ples implanted with helium, 16:27561 (IA;BR;In Portuguese) 

Variational principle with nondifferentiable wave functions for 
equivalent electrons, 16:28890 (iA;SU;In Russian) 

HELIUM 3 REACTIONS 

Excitation function and isomer ratio of sup(89)Y( sup(3)He,3n) 

sup(89)Nb reaction, 16:29077 (IA;BR;in Portuguese) 
HELIUM 3 TARGET 

Nuclear physics constants for thermonuclear fusion. A reference 
handbook, 16:29061 (R;XA) 

Results from the polarized He target cell at TRIUMF, 16:28276 
(RA;JP) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

Nuclear physics constants for thermonuclear fusion. A reference 

handbook, 16:29061 (R;XA) 
HELIUM ISOTOPES 

Long Valley Caldera: Monitoring studies of gas composition and 
helium, argon, and carbon isotopes: Final report, July 1, 
1984—December 31, 1989, 16:28842 (R;US) 

HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM 

Morphological changes in blood cells and blood-forming organs 
in amphibian and birds following irradiation, 16:28715 
(IA;SU;In Russian) 

HEMIC DISEASES 
Course of Aleutian disease of minks under irradiation, 16:28791 
(IA;SU;In Russian) 
HEMOPOIESIS 
See BLOOD FORMATION 
HERA STORAGE RING 

Production of neutrinos at HERA, 16:28940 (R;NL) 

Reconstruction of local track elements in the forward drift cham- 
bers of the ZEUS detector, 16:28319 (R;DE;in German) 

HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also DIOXIN 
THIONAPHTHENES 
THIOPHENE 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology for separation and utilization of 
heteroatomic compounds from coal derived liquids), 16:25629 
(IA;JP;In Japanese) 

HETEROJUNCTIONS 

Bulk and interface dielectric functions: New results within the 

tight-binding approximation, 16:29198 (1;AR) 
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HETEROJUNCTIONS 


Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new connection structure cell (hetero structure 
cell)). 16:26362 (IA:JP;in Japanese) 

HETEROPOLYANIONS 

Advanced, soluble hydroliquefaction and hydrotreating cata- 
lysts: Quarterly report No. 3, January 8, 1991—March 7, 1991, 
16:25614 (R:US) 

HEXAMETHYLENETETRAMINE 

See UROTROPIN 

HFR REACTOR 

Annual report 1989 operation of the high flux reactor, 16:26908 

(R;FR) 
HIGGS BOSONS 

Particle production through two-photon processes in relativistic 
heavy-ion colliders, 16:28951 (R;US) 

Searching for the Higgs in ep collisions at LEP/LHC, 16:28921 
(R:US) 

The electromagnetic scenario for Higgs production in large col- 
liders, 16:28923 (R;US) 

HIGGS MODEL 

On the self-duality condition in Chern-Simons systems, 

16:28998 (R;BR) 
HIGH ENERGY PHYSICS 

A research program in experimental and theoretical high energy 
physics: Progress report, 1 January 1991-31 December 
1991, 16:28911 (R;US) 

Experimental research in high energy physics: Final report, July 
1, 1989-December 31, 1989, 16:28929 (R;US) 

From the High Energy Physics Laboratory to the hospital -some 
experiences of the application of MWPC [multiwire propor- 
tional counter] technology to medicine, 16:28620 (R;GB) 

High Energy Physics at Tufts University: Progress report, 1986— 
1991, 16:28928 (R;US) 

High energy physics: Experimental, theoretical and phenomenol- 
ogy institute: Technical progress report, 16:28910 (R;US) 

High energy physics: Progress report, December 1, 1986- 
November 30, 1991, 16:28925 (R;US) 

Overview, 16:27249 (RA;US) 

Particle physics experiments 1990, 16:28941 (R;GB) 

Physics Division progress report, January 1, 1990—December 
31, 1990, 16:29055 (R;US) 

Progress report of a research program in experimental high en- 
ergy physics: Task B, Interactions of leptons and hadrons, 
with accelerator and astrophysical sources: Progress report, 
16:28926 (R;US) 

[High energy particle physics]: Task A, High energy physics pro- 
gram: Experiment and theory; Task B, High energy physics 
program: Numerical simulation of quantum field theories: 
Progress report, August 1, 1990—June 30, 1991, 16:28913 
(R;US) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Composition 

Waste tank properties and contents program plan: Waste Tank 

Safety Program, 16:26005 (R;US) 
Glass 

Examination of the long-term behaviour of HLW glass under 
repository-relevant conditions. Final report, 16:25944 (1;DE;In 
German) 

Radioactive Waste Disposal 

[Investigation of long term stability of natural glasses]: Final 

technical report, 16:25874 (R;US) 
Radioactive Waste Processing 

Nuclear waste processing based on FOOF and KrF2, 16:25965 

(R;US) 
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Precipitation and solvent extraction of uranium (6) by new 

phosphorus-nitrogen-containing reagents, 16:25963 (IA:SU) 
Slurries 

An HMS/TRAC analysis of a high-level radioactive waste tank, 

16:25966 (R;US) 
Underground Disposal 

Container materials for high-level nuclear waste at the proposed 
Yucca Mountain site, 16:26000 (R:US) 

Corrosion of copper-based materials in irradiated moist air sys- 
tems, 16:27635 (R;US) 

Deep geologic disposal in the United States: The Waste Isola- 
tion Pilot Plant and Yucca Mountain projects, 16:25992 (R;US) 

Environmental assessment overview, Davis Canyon site, Utah, 
16:25883 (R;US) 

Environmental assessment overview, Deaf Smith County site, 
Texas, 16:25881 (R;US) 

Environmental assessment overview, Reference repository lo- 
cation, Hanford site, Washington, 16:25882 (R;US) 

Environmental assessment overview, Yucca Mountain site, 
Nevada Research and Development Area, Nevada, 16:25884 
(R;US) 

Environmental assessment, Deaf Smith County site, Texas: Vol- 
ume 2, 16:25879 (R;US) 

Environmental assessment, Richton Dome site, Mississippi: 
Volume 2, 16:25880 (R;US) 

Exploration of cystalline rocks for nuclear waste repositories: 
Some strategies for area characterization, 16:26003 (R;US) 
Geological considerations in siting a repository for underground 
disposal of high-level radioactive waste, 16:26204 (I;CA;In 

English, French) 

Interim guidelines on performance constraints for nuclear waste 
disposal in crystalline rock, 16:25866 (R;US) 

Project decision schedule: Revision 1, 16:25889 (R;US) 

Region-to-area screening methodology for the crystalline repos- 
itory project: Draft, 16:25873 (R;US) 

Staff technical position on regulatory considerations in the de- 
sign and construction of the exploratory shaft facility, 
16:25975 (R;US) 

Thermocouple psychrometer measurements of in situ water po- 
tential changes in heated welded tuff, 16:25999 (R;US) 


Vitrification 

Materials selection for process equipment in the Hanford waste 

vitrification plant, 16:25984 (R;US) 
HIGH-PURITY GE DETECTORS 

Efficiency of a high purity germanium detector, 16:28363 

(1A;BR;In Portuguese) 
HIGH-TC SUPERCONDUCTORS 

Critical currents in melt-textured YBapCu30,, 16:27645 (R;US) 

Electroforming thin channel heat exchangers, 16:28098 (R;US) 

Fermi surface measurements in YBapCu307_, and 
La, (8749! 126 CUO, 16:27703 (R;US) 

High-T-superconductors: Fabricating technologies and future 
perspectives, 16:27647 (R;US) 

Mangetically measured irreversibility temperatures in supercon- 
ducting oxides and alloys, 16:27659 (R;US) 

Models of flux diffusion and flux creep in high-temperature su- 
perconductors, 16:27658 (R;US) 

Studies of “non-ideal” superconductors using dc magnetic meth- 
ods, 16:29218 (R;US) 

Synchrotron studies of narrow band materials: Progress report, 
July 1, 1990—June 30, 1991, 16:27803 (R;US) 

Weak links within a BizSr2Ca,Cuz0, single crystal by magneti- 
zaion and dirct optical observations, 16:27690 (R;US) 

de Haas van Alphen effect in high temperature superconduc- 
tors, 16:29222 (R;US) 

HIGH-VOLTAGE PULSE GENERATORS 

Increase of losding capability of power high-voltage thyristor 
modules in electrophysical equipment power supply systems, 
16:28252 (RA;SU;In Russian) 

Increase of pulse power of power supply systems of induction 
linacs with current pulse magnettic compression, 16:28253 
(RA;SU;in Russian) 

Inductive storage in a charging device of a linear modulator, 
16:28242 (RA;SU;In Russian) 





The Los Alamos 600 MJ, 1500 MW inertial energy storage and 
pulsed power unit, 16:28064 (R;US) 
HIPPURAN 
Preparation of o-iodohippuric acid kit for labelling with sup(131)! 
or sup(123)|, 16:28027 (R:BR) 
HIPPURIC ACID 
Biodistribution and biological characteristics of p-[(bis- 
carboxymethyl) aminomethy!l carboxyamino] hippuric acid 
(Pahida) labelled with technetium-99m. Establishment of 
pharmacokinetics parameters through compartmental model, 
16:28632 (|;BR;In Portuguese) 
HITREX-2 REACTOR 
See ZERO POWER REACTORS 
HOG FUEL 
See WOOD WASTES 


HOLMIUM 165 TARGET 

Neutron spectra from (p,n) reactions on the '®5Ho, 2°Pb, 2°6Pb, 
207 Pb, *°8 Pb and 2°Bi nuclides and their nuclear level densi- 
ties, 16:29092 (RA;XA) 

HOMEOSTASIS 
Dependence of survival of the irradiated organism on initial state 
of regulatory metabolic systems, 16:28692 (IA;SU;In Russian) 
HOMOGENEOUS MIXTURES 
Kinetics of dark reaction in chemical laser gases, 16:28139 (R;US) 
HOT ATOM CHEMISTRY 

Some recent topics and future prospects of hot atom chemistry, 

16:27899 (RA;JP;In Japanese) 
HOT CELLS 

Adjustment system and vacuum remote control for hot cells, 
16:28046 (IA;BR;In Portuguese) 

Apparatus of a remote sterilization cell for radioisotopes, 
16:28048 (IA;BR;In Portuguese) 

Apparatus of hot cell for iodine-123 production, 16:28226 
(IA;BR;in Portuguese) 

Automatic device for remote driving of valves, 16:28228 
(IA;BR;In Portuguese) 

Control board and utility system for cell complex, 16:28223 
(IA;BR;In Portuguese) 

Design and apparatus of a shipping and support cell for ra- 
dioisotope production, 16:28047 (IA;BR;In Portuguese) 

General reformulation of hot cell complex, 16:28225 (IA;BR;In 
Portuguese) 

Intercell transport system, 16:28052 (IA;BR;In Portuguese) 

Remote systems for handling and counting, 16:28227 (IA;BR;In 
Portuguese) 

HOT GAS CLEANUP 

Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, December 1, 1990—February 28, 1991, 
16:26500 (R;US) 

Development of ceramic membrane reactors for high tempera- 
ture gas cleanup, 16:25669 (RA;US) 

Development of hot gas filters made of silicon carbide based on 
the coat-mix procedure. Final report, 16:25640 (1;DE;In Ger- 
man) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
power generation system (support study), 16:27317 (IA;JP;In 
Japanese) 

Effect of chlorine on hot gas desulfurization sorbents, 16:25676 
(RA;US) 

Facilitated transport ceramic membranes for high temperature 
gas cleanup, 16:25677 (RA;US) 

Integrated operation of a pressurized fixed-bed gasifier and hot 
gas desulfurization system, 16:25561 (RA;US) 

Novel supported hot gas desulfurization sorbents, 16:25675 
(RA;US) 

Pore structure and reactivity changes in hot coal gas desulfur- 
ization sorbents, 16:25678 (RA;US) 

Removal of H2S using metal salts, 16:25680 (RA;US) 

Summary of METC's in-house high-temperature and high- 
pressure particulate cleanup research, 16:25670 (RA;US) 

HOT LABS 
The ATFI facilities for the PISC III programme, 16:28044 (R;FR) 


HUMAN CELLS 


HOT WATER HEATERS 
See WATER HEATERS 
HOT WIRE ANEMOMETERS 

Slant hot-wire inclination measurement using dual laser beams, 

16:28423 (R;JP:In Japanese) 
HOT-DRY-ROCK SYSTEMS 

Alternate operating strategies for Hot Dry Rock geothermal 
reservoirs, 16:26456 (R:US) 

Development of power generating plant utilizing hot water.: Re- 
search and development of hot dry rock geothermal power 
generation system (development of elemental technologies), 
16:26460 (IA:JP;ln Japanese) 

Performance testing the Phase 2 HDR reservoir, 16:26465 (R:US) 

HOUSEHOLDS 

The program specifications for the user interface using SAS® 
software for the worldwide household goods information sys- 
tem for transportation modernization (WHIST-MOD), 
16:29554 (R;US) 

HOUSES 

Builder’s foundation handbook, 16:27361 (R:US) 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP:In Japanese) 

Environmental radioactivity in Canada 1985: Radiological moni- 
toring annual report, 16:28462 (R;CA) 

Weatherization Assistance Program monitoring: Final report, 
fiscal year 1988, 16:27350 (R;US) 

HTGR TYPE REACTORS 
See also AVR REACTOR 
HTTR REACTOR 

350 MW(t) MHTGR preassembly and modularization, 16:26558 
(R;US) 

A review of reactor physics uncertainties and validation require- 
ments for the modular high-temperature gas-cooled reactor, 
16:26572 (RA;XA) 

ATHENA model for 4 x 350 MW(t) HTGR plant side-by-side 
steel vessel prismatic core concept, 16:26560 (IA;CA) 

Measurements of temperature coefficient of reactivity of the 
VHTRC-1 core by the criticality method, 16:26574 (RA;XA) 

Mechanical properties of Alloy 718 in a gas-cooled reactor envi- 
ronment, 16:26557 (R;US) 

Present HTR physics calculational methods at the Paul Scherrer 
Institute, 16:26576 (RA;XA) 

Present status of the proteus HTR experiments, 16:26575 
(RA;XA) 

Summary of discussion of the future HTGR proteus experiments 
and other planned experiments, 16:26578 (RA;XA) 

The verification of fission products plate-out analysis code for 
HTGR - PLAIN -, 16:26579 (R;JP;in Japanese) 

Uncertainties in HTGR neutron-physical characteristics due to 
computational errors and technological tolerances, 16:26577 
(RA;XA) , 

Uncertainties in the analysis of water ingress accident for the 
HTGR cores, 16:26573 (RA;XA) 

HTO 
See HEAVY WATER 
HTTR REACTOR 

An explication of the graphite structural design code of core 
support components for the High Temperature Engineering 
Test Reactor, 16:26907 (R;JP;In Japanese) 

Calculational methods of power distribution in the HTTR and 
verifications, 16:26565 (RA;XA) 

Determination of the temperature coefficients and the kinetic pa- 
rameters for the HTTR safety analysis, 16:26564 (RA;XA) 

Developments of High-Temperature Structural Design Rules for 
the HTTR class 1 boltings and Core-Restraint-Bands, 
16:26906 (R;JP;In Japanese) 

The plant dynamics analysis code ASURA for the High Temper- 
ature Engineering Test Reactor (HTTR), 16:26566 (RA;XA) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 
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HUMAN FACTORS 


HUMAN FACTORS 
Case study on the use of PSA methods: Human reliability anal- 
ysis. 16:26510 (R:XA) 


HUMAN POPULATIONS 

See also A-BOMB SURVIVORS 

Air pathway report: Phase 1 of the Hanford Environmental Dose 
Reconstruction project: Revision 1, 16:26143 (R:US) 

Assessment of effect of low intensity ionizing radiation on 
immune system of genetically inhomogeneous human popu- 
lation, 16:28733 (IA;SU;In Russian) 

Atmospheric transport and dispersion modeling for the Hanford 
Environmental Dose Reconstruction Project, 16:28476 (R;US) 

Computational model design specification for Phase 1 of the 
Hanford Environmental Dose Reconstruction Project, 
16:26142 (R;US) 

Dose estimation after a nuclear accident, 16:27017 (RA;FR) 

Epidemiological studies of exposed populations, 16:28652 
(RA;FR) 

Identification and analysis of needs (Radiation protection train- 
ing), 16:27004 (RA;FR) 

Internal contamination measurements conducted in Europe after 
the Chernobyl accident, bibliographical revue, 16:27026 (R;FR) 

Lessons learned and evaluation of the impact from the Cher- 
nobyl accident, 16:27018 (RA;FR) 

Lessons learned from the accident in Goiania, Brazil, 16:27020 
(RA;FR) 

Radioactivity in north european waters, 16:28553 (RA;FR) 

Selection of dominant radionuclides for Phase 1 of the Hanford 
Environmental Dose Reconstruction Project, 16:28477 (R;US) 

Survey of the quantities and utilization of associated marine pro- 
duce, 16:28554 (RA;FR) 

The radiological exposure of the population of the European 
Community from radioactivity in North European marine wa- 
ters Project Marina, 16:28551 (R;FR) 

The radiological impact on the EC member states of routine dis- 
charges to north european waters. 16:28555 (RA;FR) 

Whole body measurements after Chernobyl, 16:27019 (RA;FR) 


HUMANS 
See HUMAN POPULATIONS 


HUMIC ACIDS 
Characterization of humic acids, the Riso contribution to the 
Coco-club activities, 16:27804 (R;FR) 


HUMIDIFIERS 
Fundamental investigation of duct/ESP phenomena: Flow visu- 
alization: Topical report No. 3, Volume 1, Drop size and 
velocity measurements of duct humidification atomizers, 
16:26504 (R;US) 
HUNTERSTON-A REACTOR 
Annual report and accounts 1989/90, 16:29467 (1;GB) 


HUNTERSTON-B REACTOR 
Annual report and accounts 1989/90, 16:29467 (1;GB) 


HURRICANES 
Design for containment of hazardous materials, 16:26149 (R;US) 


HYBRID REACTORS 
Optimization of the neutron multiplier of experimental AYMAN 
hybrid blankets with ThO2, 16:29379 (IA;CA) 
Optimization of the neutron multiplier of experimental ayman hy- 
brid blankets with Th02, 16:29385 (IA;CA) 


HYBRID SYSTEMS 
Control Systems 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;ln Japanese) 
Cost 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;In Japanese) 
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Demand Factors 
Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 
the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)). 
16:26411 (IA:JP;in Japanese) 


Demonstration Plants 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;In Japanese) 


Desalination 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA:JP;In Japanese) 


Dispersed Storage and Generation 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;ln Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 
the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)), 
16:26411 (IA;JP;in Japanese) 

Drying 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 


erating system (research of utilization technologies), 
16:26424 (IA;JP;In Japanese) 


Economics 
Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 
the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)), 
16:26411 (IA;JP;In Japanese) 


Electric Generators 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;In Japanese) 


Energy Efficiency 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;in Japanese) 


Field Tests 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 





the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)), 
16:26411 (IA:JP;In Japanese) 


Flat Plate Collectors 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP;In Japanese) 
Industry 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;In Japanese) 
Interconnected Power Systems 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA:JP;in Japanese) 
Inverters 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;in Japanese) 
Methane 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;in Japanese) 
Micro-Scale Hydroelectric Power Plants 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;in Japanese) 


Photovoltaic Power Supplies 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP;in Japanese) 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;in Japanese) 


Reliability 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;ln Japanese) 


Remote Areas 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;In Japanese) 


HYBRID SYSTEMS 
Water Pumps 


Residential Buildings 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA:JP;In Japanese) 
Rivers 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;in Japanese) 


Roots 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP;in Japanese) 


Service Lite 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP;in Japanese) 


Site Surveys 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;in Japanese) 


Solar Architecture 
Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 
the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)), 
16:26411 (IA;JP;in Japanese) 


Solar Celis 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photo-thermo hybrid photovoltaic power 
generation system, 16:26423 (IA;JP;in Japanese) 


Solar Collectors 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;In Japanese) 


Space Vehicles 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;In Japanese) 


Stabilization 
Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 
the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)), 
16:26411 (IA;JP;In Japanese) 


Waste Processing 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;In Japanese) 


Water Pumps 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;In Japanese) 
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HYBRID SYSTEMS 
Wood-Fuel Power Plants 


Wood-Fuel Power Plants 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA:JP:ln Japanese) 


HYDRATES 
Tunable far infrared laser spectroscopy of Van der Waals 
molecules in a planar supersonic jet expansion, 16:28422 

(R:US) 


HYDRAULIC FRACTURING 
Development of power generating pliant utilizing hot water.: De- 
velopment of a binary cycle power generation plant (study on 
production and re-injection of hot water (development of tech- 
nology of effective utilization of geothermal resource)), 
16:26458 (IA;JP;In Japanese) 


HYDRAULIC RAMS 
See PUMPS 


HYDRAULICS 

Future plans for NRC thermal-hydraulic research, 16:27148 
(RA;US) 

Proceedings of the 5th and 6th symposiums on boundary-layer 
transition and its control, 16:27371 (R;JP:in Japanese) 

TRAC, a thermal-hydraulics code: Past, present and future, 
16:29533 (IA;CA) 

The effects of fluid particle interactions on interfacial transfer 
and flow structure: Progress report, September 30, 1990— 
April 30, 1991, 16:26819 (R;US) 


HYDROCARBON FUEL CELLS 
Carbonate fuel cell stack cost assessment, 16:27308 (RA;US) 
Carbonate fuel cell stack design development, 16:27304 (RA;US) 
Coal-gas related carbonate fuel cell considerations, 16:27302 

(RA;US) 

Introduction, 16:27301 (RA;US) 
Stack tests for design verification, 16:27305 (RA;US) 
Test facility development, 16:27307 (RA;US) 


HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZOPYRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
Reducing environmental pollution by hydrogenation of carbona- 
ceous waste. Final report, 16:27399 (1;DE;In German) 
Selective oxidation of hydrocarbons by cobalt-substituted alu- 
minophosphate molecular sieves, 16:27853 (R;US) 


HYDROCRACKING 
Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with petroleum), 16:25630 (IA;JP;ln Japanese) 


HYDROCYANIC ACID 
Kinetics of nitrogen and sulfur reactions in combustion systems: 
Quarterly report No. 8, 16:25683 (R;US) 


HYDRODYNAMICS 
Analytical and numerical methods; advanced computer con- 
cepts: Final technical report, 16:29516 (R;US) 
The Advanced Software Development and Commercialization 
Project: Progress report PR-2, 16:29495 (R;US) 


HYDROELECTRIC POWER PLANTS 

See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 

Non-Treaty Storage Assessment: Environmental assessment, 
16:28542 (R;US) 

Status of the Ocoee Reservoirs: An overview of reservoir condi- 
tions and uses, 16:26304 (R;US) 

Tennessee River and reservoir system operation and planning re- 
view: Final environmental impact statement, 16:26302 (R;US) 

Tennessee River and reservoir system operation and planning 
review: Record of decision, Tennessee Valley Authority, 
16:26301 (R;US) 
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HYDROGEN 
Chemisorption 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 14, December 16, 1990—March 15. 
1991, 16:25594 (R:US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 14, December 16, 1990—March 
15, 1991, 16:25593 (R:US) 
Combustion 
An HMS/TRAC analysis of a high-level radioactive waste tank, 
16:25966 (R:US) 
Hydrogen combustion, control, and value-impact analysis for 
PWR dry containments, 16:27206 (R:US) 
Multi-compartment hydrogen deflagration experiments in the 
Battelle-Frankfurt model containment, 16:27123 (RA:US) 
Supersonic combustion of a transverse injected Hp jet in a radio 
frequency heated flow, 16:26254 (R;US) 
Cost 
MEMBREL®-electrolyzer for producing hydrogen from solar en- 
ergy: Closing report NEFF project no. 408, 16:26247 
(R;CH;In German) 
Desorption 
Experimental studies of long-range atomic H motion and des- 
orption in hydrogenated amorphous silicon and germanium, 
16:27597 (R;US) 
Detonations 
Hydrogen combustion, control, and value-impact analysis for 
PWR dry containments, 16:27206 (R;US) 
Diagnostic Techniques 
Laser-based diagnostics for density, temperature, velocity, and 
dissociation fraction in high temperature hydrogen flows, 
16:28895 (R;US) 
Dittusion 
Experimental studies of long-range atomic H motion and des- 
orption in hydrogenated amorphous silicon and germanium, 
16:27597 (R;US) 
Fluid Flow 
Laser-based diagnostics for density, temperature, velocity, and 
dissociation fraction in high temperature hydrogen flows, 
16:28895 (R;US) 
Glass 
Numerical integration method applied to the study of atomic hy- 
drogen in aluminoborate glass, 16:29189 (R;BR) 
Interstitials 
A model for the stabilization of atomic hydrogen centers in bo- 
rate glasses, 16:27672 (R;BR) 
lon Sources 
Status of the BNL cold atomic beam and its focusing magnets, 
16:28264 (RA;JP) 
lon-Atom Collisions 
Electron capture in very low energy collisions of multicharged 
ions with H and D in merged beams, 16:28881 (R;US) 
Isotopic Exchange 
FASTGAS: Fast Gas Sampling for palladium exchange tests, 
16:26253 (R;US) 
Tritium isotopic exchange in air detritiation dryers, 16:25869 
(R;CA) 
Leaks 
Gamma scans in the annulus of Tank 241-SY-101, 16:26007 
(R;US) 
Magnesium Alloys 
Hydrogen storage in metallic hydrides: the hydrides of 
magnesium-nickel alloys, 16:28887 (1;BR;In Portuguese) 
Mitigation 
Hydrogen mixing experiments in the HDF-facility, 16:27121 
(RA;US) 
Mixing 
Mixhead flow modeling for UF,-to-UF, conversion reactor, 
16:25766 (R;US) 
Nickel Alloys 
Hydrogen storage in metallic hydrides: the hydrides of 
magnesium-nickel alloys, 16:28887 (1;BR;In Portuguese) 





Oxidation 

Thermal rate constant measurements by the flash or laser 
photoysis-shock tube method: Results for the oxidations of 
Hz and Do, 16:28033 (R:US) 

Permeability 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of materi- 
als, evaluation of advanced materials by exposure in coal 
liquefaction pilot plant), 16:25624 (IA:JP;in Japanese) 

Photoionization 
High-intensity photoionization of Hz, 16:28903 (R;US) 
Separation Processes 

Development of an electrochemical hydrogen separation de- 

vice, 16:26245 (RA;US) 
Supersonic Flow 

Supersonic combustion of a transverse injected Hp jet in a radio 

frequency heated flow, 16:26254 (R;US) 
Thermal Diftusion 

Calculation of hydrogen concentration profile in nickel and palla- 
dium under proton irradiation at temperature gradient, 
16:27589 (IA;SU;In Russian) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CYANIDES 

See HYDROCYANIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IONS 1 MINUS 

Collision processes involving doubly excited states of He and 

H-, 16:28899 (RA;JP) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 

Catalytic carhon membranes for hydrogen production, 16:26243 
(RA;US) 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;ln Japanese) 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus), 16:26249 (IA;JP;In Japanese) 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;In Japanese) 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus), 16:26249 (IA;JP;In Japanese) 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;In 
Japanese) 

High-temperature inorganic membrane separations, 16:25568 
(RA;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion, 16:26242 (RA;US) 

Production of hydrogen and by-products from coal, 16:26246 
(RA;US) 

Production of low cost hydrogen, 16:26244 (RA;US) 

HYDROGEN SULFATES 

See SULFURIC ACID 

HYDROGEN SULFIDES 

Calculation of near-field concentrations of hydrogen sulphide, 
16:26239 (R;CA) 

Chemistry of coal-related microparticles: [Quarterly report], 
March 1, 1991—May 31, 1991, 16:25685 (R;US) 

Mechanisms of the reaction of hydrogen sulfide with zinc ti- 
tanate, 16:25673 (RA;US) 


IDAHO NATIONAL ENGINEERING LABOR 


HYDROGEN TRITIDE 
Field studies of HT oxidation and dispersion in the environment: 
The 1987 June experiment at Chalk River, 16:28459 (R:CA) 
HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 

Microbiology and physiology of anaerobic fermentations of cel- 

lulose: Progress report, 16:26261 (R;US) 
HYDROGENATION 

Development of brown coal liquefaction technology.: Advance 
in the project carried on in Ausiralia, 16:25637 (IA;JP:in 
Japanese) 

HYDROLOGY 

Modeling hydrothermal flow in variably saturated, fractured, 
welded tuff during the prototype engineered barrier system 
field test of the Yucca Mountain Project, 16:26002 (R:US) 

Shallow groundwater investigations at Weldon Spring, Missouri: 
Final report for fiscal years 1988-1990, 16:28544 (R;US) 

HYDROSPHERE 

Effect of the operation of the Dukovany nuclear power plant on 
the surrounding hydrosphere, 16:26875 (IA:CS;In Czech) 

Investigation of the impact of the Temelin nuclear power piant 
on the hydrosphere and other components of the environ- 
ment, 16:26874 (IA:CS:in Czech) 

HYDROTHERMAL CONVECTIVE SYSTEMS 

See HYDROTHERMAL SYSTEMS 

HYDROTHERMAL SYSTEMS 

See also VAPOR-DOMINATED SYSTEMS 

Nationwide survey of geothermal exploration, 
(IA;JP:In Japanese) 

HYDROXYLASE 
See HYDROXYLASES 
HYDROXYLASES 
Role of structural changes of enzyme protein components in 
case enzyme irradiation, 16:28743 (IA;SU;In Russian) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 
Strange quarks in nuclei, 16:28944 (R;US) 
HYPOTHALAMUS 

Dependence of °H-noradrenaline capture intensity by tissues on 
the severity of radiation injury, 16:28681 (IA:SU:In Russian) 

Peculiarities of discoordination mediator relations in brain at de- 
layed periods following external and combined effect of low 
dose irradiation, 16:28780 (IA;SU;In Russian) 

Postradiation damages of neuronal capture of mediators in the 
regulation centers of vegetative functions and its correction, 
16:28759 (IA;SU;in Russian) 

Role of hypothalamic neurosecretion in realizing stimulatory ac- 
tion of low dose irradiation on postnatal oogenesis, 16:28778 
(IA;SU;In Russian) 


16:26443 


IAEA 
AQCS intercomparison runs, 
16:29479 (1;XA) 
Containment and surveillance in international safeguards: The 
past — the present — the future, 16:26185 (R;US) 
Information and assistance in case of a nuclear accident in the 
framework of the IAEA, 16:27023 (RA;FR) 
IAEA SAFEGUARDS 
Authentication in the context of international safeguards, 
16:26183 (R:US) 


reference materials 1991, 


ICRU 
The ICRU dose equivalence quantities in radiation protection, 
16:29173 (R;NL;In Dutch) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Comparative examination of deep subsurface microorganisms 
at geographically and climatically diverse locations on DOE 
lands: Final technical report, March 1, 1989—April 30, 1991, 
16:28496 (R;US) 
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IDENTIFICATION SYSTEMS 


IDENTIFICATION SYSTEMS 

A performance evaluation of biometric identification devices 
16:26176 (R:US) 

Identification of data, devices. documents and _ individuals 
16:26184 (R:US) 

IEA 
See INTERNATIONAL ENERGY AGENCY 
IGNEOUS ROCKS 

See also PLUTONIC ROCKS 

Exploration of cystalline rocks for nuclear waste repositories 
Some strategies for area characterization, 16:26003 (R:US) 

Interim guidelines on performance constraints for nuclear waste 
disposal in crystalline rock, 16:25866 (R:US) 

Region-to-area screening methodology for the crystalline repos- 
itory project: Draft, 16:25873 (R:US) 

IGNITION SYSTEMS 

Development of long-life glow plugs for alternate fuel engines. 

16:27439 (RA:US) 
ILLINOIS 

Illinois State Geological Survey 1989-90 - Science on energy, 
groundwater protection. 16:25695 (1;US) 

Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization: [Quarterly technical 
progress report], March 28, 1991—June 28, 1991, 16:25730 
(R:US) 

Seismic hazard evaluation for the Paducah Gaseous Diffusion 
Plant, Paducah. Kentucky, 16:28844 (R;US) 

ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE CONVERTERS 

Luminescent-type converter for ultrasoft X radiation, 16:28391 

(IA:SU;in Russian) 
IMAGE PROCESSING 

A fast, one pass algorithm to label objects and compute their 
features, 16:29560 (R;US) 

Class 2 MIVS image processing system (MIPS) evaluation, 
16:26190 (R:US) 

Imaging research at the National Synchotron Light Source, 
16:28157 (R:US) 

NMR imaging: A ‘chemical’ microscope for coal analysis, 
16:25646 (R:US) 

Research and development project of biodevices, 16:29520 
(IA;JP;in Japanese) 

IMAGES 
A scientific visualization synthesizer, 16:29563 (R:US) 
National center for electron microscopy, 16:27760 (R;US) 
IMIDES 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (improvement of functional stability 
for PHB materials), 16:27735 (IA;JP;In Japanese) 

IMMUNE TOLERANCE 

See IMMUNITY 

IMMUNITY 

Assessment of effect of low intensity ionizing radiation on 
immune system of genetically inhomogeneous human popu- 
lation, 16:28733 (1A;SU;In Russian) 

Course of disease of Aleutian disease of minks under irradia- 
tion, 16:28706 (IA;SU;In Russian) 

Damaging effect of superlethal irradiation on immunity and 
trends of its compensation, 16:28747 (IA;SU;In Russian) 

Effect of ionizing radiation on the central and peripheral sections 
of animal and man immunity system, 16:28719 (IA;SU;In Rus- 
sian) 

Effect of low dose irradiation on some immunity factors, 
16:28734 (IA;SU;In Russian) 

Effect of non-uniform, partial x-irradiation on some immunomi- 
crobiological indices in mice, 16:28749 (IA;SU:In Russian) 

Immunological mechanisms of some _ radiation injuries, 
16:28754 (IA:SU;In Russian) 

Radioprotective properties of immunomodulators, 16:28748 
(IA;SU:In Russian) 

Study of radioprotection of suspensions of natural organ non- 
protein polymers as activators of normal autoimmunity 
system, 16:28730 (IA;SU;In Russian) 
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IMMUNOGLOBULINS 

Ettect of immunotropic agents on hemopoiesis of the irradiated 

animals. 16:28720 (IA:SU:In Russian) 
IMMUNOSUPPRESSION 

Thymoptin correction of immunodeficients caused by radiation 

and cytostatics. 16:28721 (IA:SU:In Russian) 
IMPACT FUSION DRIVERS 

Acceleration of spheromak toruses, experimental results and fu- 

sion applications. 16:29426 (RA:US) 
IMPACT SHOCK 
Force reconstruction using the inverse of the mode-shape ma- 
trix. 16:28108 (R:US) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPLOSIONS 

See also LASER IMPLOSIONS 

Computational simulations of plasma flow switches and implod- 
ing loads, 16:26235 (R:US) 

IMPURITIES 

16:27694 (PA:US) 

IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INCANDESCENT LAMPS 

See LIGHT BULBS 
INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

A Gaussian puff model for computing mesoscale over-ocean 
deposition patterns, 16:28479 (R;US) 

Potential applications of artificial intelligence in computer-based 
management systems for mixed waste incinerator facility op- 
eration, 16:28111 (R;US) 

INCONEL 718 
Aging 

Effects of long-term thermal aging on the tensile and creep prop- 

erties of commercially heat-treated alloy 718, 16:27622 (R;US) 
Crack Propagation 

Effect of heat treatment and heat-to-heat variations in the 
tatigue-crack growth response of Alloy 718: Part 1: Macro- 
scopic observations, 16:27543 (R;US) 

Effect of heat treatment and heat-to-heat variations in the 
fatigue-crack growth response of Alloy 718: Part 2, Micro- 
scopic observations, 16:27544 (R;US) 

Effect of heat treatment upon the fatigue-crack growth behavior 
of Alloy 718 weldments: Part 2, Microscopic behavior, 
16:27550 (R:US) 

Fatigue-crack growth correlations for Alloy 718, 16:27554 (R:US) 

The effect of product form upon fatigue-crack growth behavior in 
Alloy 718: Additional results, 16:27547 (R;US) 

Time-dependent crack growth in Alloy 718: An interim assess- 
ment, 16:27552 (R;US) 

Creep 

Analysis of available creep and creep-rupture data for commer- 
cially heat-treated alloy 718, 16:27620 (R;US) 

Creep-rupture properties of alloy 718 in flowing sodium, 
16:27642 (R:US) 

Effects of long-term thermal aging on the tensile and creep prop- 
erties of commercially heat-treated alloy 718, 16:27622 (R;US) 

Fatigue 

Effect of heat treatment and heat-to-heat variations in the 
fatigue-crack growth response of Alloy 718: Part 1: Macro- 
scopic observations, 16:27543 (R;US) 

Fatigue-crack growth correlations for Alloy 718, 16:27554 (R;US) 

Mean stress effects on high-cycle fatigue of Alloy 718, 16:27530 
(R:US) 

Surface-finish effects on the high-cycle fatigue of Alloy 718, 
16:27531 (R;US) 

The effect of product form upon fatigue-crack growth behavior in 
Alloy 718: Additional results, 16:27547 (R;US) 





Fracture Properties 

Effect of heat treatment on the elevated temperature tensile and 
fracture toughness behavior of Alloy 718 weldments. 
16:27546 (R:US) 

Effects of irradiation on the fracture toughness of Alloy 718 plate 
and weld. 16:27551 (R:US) 

Fracture-toughness variations in Alloy 718, 16:27553 (R:US) 

Heat-treatment and heat-to-heat variations in the fracture tough- 
ness of Alloy 718: Part 1. Macroscopic behavior, 16:27548 
(R:US) 

Heat Treatments 

Effect of heat treatment and heat-to-heat variations in the 
fatigue-crack growth response of Alloy 718: Part 2. Micro- 
scopic observations, 16:27544 (R:US) 

Effect of heat treatment on the elevated temperature tensile and 
fracture toughness behavior of Alloy 718 weldments, 
16:27546 (R:US) 

The effect of product form upon fatigue-crack growth behavior in 
ALloy 718. 16:27545 (R;US) 

Intergranular Corrosion 
Sodium corrosion of alloy 718 at 649°C, 16:27641 (R;US) 
Materials Testing 

Mechanical properties of Alloy 718 in a gas-cooled reactor envi- 

ronment. 16:26557 (R;US) 
Mechanical Properties 

Mechanical properties of Alloy 718 in a gas-cooled reactor envi- 
ronment, 16:26557 (R:US) 

Mechanical properties test data of Alloy 718 for liquid metal fast 
breeder reactor applications, 16:27532 (R;US) 

Microstructure 

Effect of heat treatment upon the fatigue-crack growth behavior 
of Alloy 718 weldments: Part 2, Microscopic behavior, 
16:27550 (R;US) 

Physical Radiation Effects 

Effects of irradiation on the fracture toughness of Alloy 718 plate 

and weld, 16:27551 (R;US) 
Protective Coatings 

Formation of the oxide films on Inconel 718 for the IVHM grap- 

ple assembly, 16:26757 (R;US) 
Surtace Finishing 

Surtace-finish effects on the high-cycle fatigue of Alloy 718, 

16:27531 (R;US) 
Tensile Properties 

Eftect of heat treatment on the elevated temperature tensile and 
fracture toughness behavior of Alloy 718 weldments, 
16:27546 (R;US) 

Effects of long-term thermal aging on the tensile and creep prop- 
erties of commercially heat-treated alloy 718, 16:27622 (R:US) 

Elevated-temperature tensile properties of three heats of com- 
mercially heat-treated Alloy 718, 16:27621 (R;US) 

Wear 

Wear behavior of 2-1/4 Cr-1Mo tubing against alloy 718 tube- 
support material in sodium-cooled steam generators, 
16:27640 (R;US) 

Welding 

Eftect of heat treatment upon the fatigue-crack growth behavior 
of Alloy 718 weldments: Part 1, Macroscopic behavior, 
16:27549 (R:US) 

INDIANA 
Seismic hazard evaluation for the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky, 16:28844 (R;US) 
INDIANS (AMERICAN) 
See AMERICAN INDIANS 
INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIUM ARSENIDES 

Rapid thermal annealing effects in In,Ga,_,As/GaAs strained- 
layer superiattices, 16:27773 (R;US) 

Studies of the Ill-V compounds in the megabar regime: Techni- 
cal progress report, 16:27522 (R;US) 

Uniaxial stress study of the quantum transitions in a strained 
layer (001) Ino. 2Gap gAs/GaAs single quantum well, 16:27789 
(R;US) 


INFECTIVITY 


INDIUM BASE ALLOYS 
Thermodynamic properties of plutonium intermetallic com- 
pounds, 16:27583 (IA:SU) 
INDIUM COMPOUNDS 
See aiso INDIUM ARSENIDES 
Electron microscopy of Si-O,-anode oxide film InSb structure. 
16:29199 (IA:SU:In Russian) 
Implantation-induced swelling and micromorphology of InSb real 
single crystal surface, 16:27595 (IA:SU:In Russian) 
INDONESIA 
Cooperative promotion project.: Follow-up cooperation on pho- 
tovoltaic power generation system for a medium scale village, 
16:26420 (1A;JP;in Japanese) 
INDOOR AIR POLLUTION 
Engineering solutions to indoor air quality problems, 16:27336 
(RA:US) 
Sources of indoor pollution and health effects, 16:27335 (RA;US) 


INDUCED RADIOACTIVITY 
See RADIOACTIVITY 


INDUCTORS 
See SOLENOIDS 


INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
A methodology for radiological accidents analysis in industrial 
gamma radiography, 16:26241 (|:BR;In Portuguese) 
Report on Congress on abnormal occurrences: 1st quarter CY91, 
January—March 1991: Volume 14, No. 1, 16:27067 (R;US) 
Utilization of radiographic technique by micro-focus, 16:26228 
(1;BR;In Portuguese) 


INDUSTRIAL SECTOR 
See INDUSTRY 


INDUSTRIAL WASTES 
Two-stage fluidized-bed combustion method for the incineration 
of special wastes, 16:27401 (R;DE;In German) 


INDUSTRY 

See also AEROSPACE INDUSTRY 
AGRICULTURE 
BEVERAGE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
RUBBER INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat: Volume 3, Final report, 
16:26430 (R;US) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(examination of elemental devices, etc.)), 16:26434 (IA;JP;in 
Japanese) 

The Government-University-Industry Research Roundtable: An- 
nual report, 1990, 16:27250 (R;US) 

INERTIAL CONFINEMENT 
International collaboration in fusion, 16:29384 (IA;CA) 
INERTINITE 

Characterization of coal-derived materials by laser desorption 

mass spectrometry, 16:25647 (R;US) 
INFECTIVITY 

Infectious complications under chronic fractionated low dose ir- 

radiation, 16:28779 (IA;SU;In Russian) 


Radioprotective properties of immunomodulators, 16:28748 
(IA;SU;in Russian) 
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INFORMATION SYSTEMS 
Computer Calculations 


INFORMATION SYSTEMS 
Computer Calculations 

Nationwide survey of geothermal 

(IA:JP:In Japanese) 
Data Acquisition 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA:JP:In Japanese) 

Data Processing 

Integrating the management of structured and unstructured 
data, 16:27485 (RA;US) 

Modeling seismic archive access, 16:27474 (RA:US) 

Nationwide survey of geothermal exploration, 
(IA:JP:In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA;JP;In Japanese) 

USD: A graphical tool for browsing and annotating scientific 
data, 16:27478 (RA;US) 

Data Tagging 

USD: A graphical tool for browsing and annotating scientific 

data, 16:27478 (RA;US) 
Design 

A geographical information system for geophysical modeling at 
the Nevada Test Site, 16:27483 (RA;US) 

Decision support systems and treaty verification, 16:27484 
(RA:US) 

GSE Field Station and National Data Center design, 16:27470 
(RA:US) 

Integrated analog-digital workstation for multi-treaty data man- 
agement, 16:27479 (RA:US) 

Intelligent Monitoring System: Construction of a data archive by 
separating gold from dross, 16:27472 (RA;US) 

Experimental Data 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA:JP;In Japanese) 

information Retrieval 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA;JP;in Japanese) 

Knowledge Base 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA;JP;In Japanese) 

Management 

Bloopers, bleeps, and blunders: The saga continues, 16:29501 

(RA;US) 
Mapping 

Nationwide survey of geothermal 

(IA;JP;in Japanese) 
Meetings 

Proceedings of the DOE/LLNL symposium on information man- 
agement systems for nuclear test treaty verification, 16:27469 
(R;US) 

Memory Devices 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Study of 
preparation technology for coal gasification (development of 
coal conversion technology data processing system), 
16:25631 (IA;JP;ln Japanese) 

Neural Networks 

Neural network information systems for seismic treaty verifica- 

tion research, 16:27482 (RA;US) 


exploration, 16:26443 


16:26443 


exploration, 16:26443 


Programming 
Software design for the GSETT: Methods and applications. 
16:27471 (RA:US) 
Resource Assessment 
Nationwide survey of 
(IA:JP:In Japanese) 
Specifications 
EMSA/MAS standard format for spectral data exchange, 
16:29566 (R:US) 
INFORMATION THEORY 
Shannon's information is not entropy, 16:29249 (R:BR) 
INHOMOGENEOUS PLASMA 
Transport due to ion temperature gradient mode vortex turbu- 
lence, 16:29279 (R:SE) 
INORGANIC COMPOUNDS 
Screening level risk assessment for offsite ecological effects in 
surtace waters downstream from the US Department of En- 
ergy Oak Ridge Reservation, 16:28580 (R;US) 
INORGANIC ION EXCHANGERS 
See also ZEOLITES 
Composite inorganic-organic ion exchangers, their application 
to the monitoring of radioactive water contamination and to 
the purification of radioactive waste waters, 16:25959 
(IA:CS;in Czech) 
INSOLATION 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high efficient charging lead battery)), 16:26398 (IA;JP;In 
Japanese) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATING OILS 
Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 1, 16:25969 (R:US) 
Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 2, 16:25970 (R;US) 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN 
Peculiarities of energoplastic metabolism in the irradiated ani- 
mals, 16:28701 (IA;SU;In Russian) 
Rat erythrocyte reception of insulin following +-irradiation, 
16:28693 (IA;SU;In Russian) 
INTAKE STRUCTURES 
Technical development of ceramic gas turbines.: Development of 
300 kW ceramic gas turbines, 16:27450 (IA;JP;in Japanese) 
INTEGRATED CIRCUITS 
ASIC design at Fermilab, 16:28337 (R;US) 
Energy and Technology Review, February-March 1991, 
16:27454 (R;US) 
Processing issues and technologies for optoelectronics- 
integrated circuits and devices, 16:28146 (R;US) 
INTEGRITY (FUEL) 
See FUEL INTEGRITY 
INTERACTING BOSON MODEL 
Critical properties of strongly interacting bosons on a lattice, 
16:29214 (R:US) 
INTERATOMIC FORCES 
Mode! description of transition metals using the rotated second 
moment approximation, 16:29210 (R;US) 
INTERCEPTION 
Determining system effectiveness against outsiders using as- 
sess, 16:26175 (R;US) 
INTERCONNECTED POWER SYSTEMS 
Development and experimental validation of simulation methods 
for electric power supply systems based on renewable energy 
sources, 16:26392 (IA;DE;In German) 


geothermal exploration, 16:26443 
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Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (demonstration studies on the intercon- 
nected power control system), 16:26404 (IA:JP;in Japanese) 

INTERFACES 

Atomic structures and compositions of internal interfaces: [An- 
nual progress report], September 1, 1990—August 31, 1991, 
16:27525 (R:US) 

Dynamics and pattern selection at the crystal-melt interface: 
Progress report, 16:29185 (R;US) 

EXAFS at grazing incidence: Data collection and analysis, 
16:27502 (R;US) 

Energy generation by a shock crossing a perturbed interface, 
16:28909 (R;US) 

TEM analysis of crystalline interface structure: The state of the 
art, 16:27613 (R;US) 

INTERFERON 
Dynamics of interferonogenesis recovery in mice following sub- 
lethal irradiation, 16:28751 (IA;SU;In Russian) 
INTERMEDIATE MASS NUCLEI 
See also CADMIUM 110 

CADMIUM 111 
CALCIUM 45 
CESIUM 134 
CESIUM 137 
COBALT 57 
COBALT 58 
COBALT 60 
GALLIUM 67 
IODINE 123 
IODINE 131 
KRYPTON 81 
KRYPTON 8 
MANGANESE 54 
NICKEL 59 
NIOBIUM 89 
RUBIDIUM 81 
RUTHENIUM 100 
SELENIUM 73 
SILVER 110 
STRONTIUM 90 
TECHNETIUM 99 
TIN 117 
XENON 127 
YTTRIUM 90 
ZINC 65 

Investigation on the low-lying collective states of nuclei with 
mass numbers A = 54/124 over the scattering of a-particies 
with energy ~ 50 MeV and reaction ®Ni(@He, He’) by means 
of the method of coupling channels and distorted waves, 
16:29054 (R;SU;In Russian) 

INTERMEDIATE TECHNOLOGY 

See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 

See also Z NEUTRAL BOSONS 

Production of neutrinos at HERA, 16:28940 (R;NL) 


INTERMEDIATE-LEVEL RADIOACTIVE WASTES 

Actinides in intermediate-level liquid waste: removal by oxalic 
acid precipitation followed by cement incorporation and char- 
acterization of the final product, 16:25925 (R;FR) 

Development of an integrated assay facility, 16:25899 (RA;FR) 

Experience with radioactive waste incineration at Chalk River 
Nuclear Laboratories, 16:25860 (R;CA) 

Progress report for 1988/89 from the Waste Treatment and Dis- 
posal Working Party covering joint funded work, 16:25885 
(R;GB) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 

Energy and Technology Review, February-March 1991, 
16:27454 (R;US) 

Instantaneous friction torque determined by (P-w) method, 
16:27413 (RA;US) 


ION ACOUSTIC WAVES 


INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL IRRADIATION 
Dosimetric models of formation of absorber doses of internal ir- 
radiation of domestic animals, 16:28760 (IA;SU;in Russian) 
INTERNAL MEDICINE 
See MEDICINE 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See \AEA 
INTERNATIONAL COMMISSION RADIATION UNITS 
See ICRU 
INTERNATIONAL COOPERATION 
Proceedings of the specialists’ meeting on steam generator fail- 
ure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990, 16:27059 (R;XA) 
Technical cooperation on solar energy between Japan and Aus- 
tralia, etc., 16:26419 (IA;JP;In Japanese) 
INTERNATIONAL ENERGY AGENCY 
IEA district heating: Summary of research activities 1983-1987, 
16:27405 (R;SE) 
INTERPLANETARY MAGNETIC FIELDS 
Plasma plumes for tapping the electromotive force of the solar 
wind, 16:28875 (R;US) 
INTERUNIVERSITAIR REACTOR INSTITUUT 
See IRI 
INTRUSION DETECTION SYSTEMS 
A computerized, pictorial representation of sensor status for in- 
trusion detection systems, 16:26198 (R;US) 
An expert system application for network intrusion detection, 
16:29542 (R;US) 
Determining system effectiveness against outsiders using as- 
sess, 16:26175 (R;US) 
SENLEX: A SENsor Layout EXpert system: Volume 2: User's 
manual, 16:26174 (R;US) 
Survey of high security tamper-indicating enclosures, 16:26186 
(R;US) 
The remote security station (RSS), 16:26181 (R;US) 
Vindicator VTW-300 test report, 16:26182 (R;US) 
INTRUSIVE ROCKS 
See PLUTONIC ROCKS 
INVERTERS 
Development of the technology for the cmmercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of electric power conver- 
sion equipment used for photovoltaic power generation (high 
frequency insulation type 3kw class equipment used for the 
systems interconnection)), 16:26405 (IA;JP;in Japanese) 
IODINE 
Identification of iodine species released from fuel using a com- 
mercial volatile radioiodine species sampler, 16:27830 (IA;CA) 
IODINE 123 
| sup(123) target transfer system, 16:28053 (IA;BR;In Por- 
tuguese) 
Isotope production, 16:27905 (IA;BR;In Portuguese) 
Microbiological control of radioisotopes, 16:28631 (IA;BR;In 
Portuguese) 
Radioisotope microbiological control, 16:27903 (IA;BR;In Por- 
tuguese) 
IODINE 131 
Air pathway report: Phase 1 of the Hanford Environmental Dose 
Reconstruction project: Revision 1, 16:26143 (R;US) 
Behavior of '°"1 in a simulated freshwater system, 16:28565 
(IA;CS;In Czech) 
Fission product release to the primary coolant of a power reac- 
tor, 16:26649 (IA;CA) 
Functional state and morphology of cow thyroid following irradi- 
ation with 15"|, 16:28738 (IA;SU;In Russian) 
IODINE IODIDES 
See IODINE 
IODOHIPPURATE-NA 
See HIPPURAN 
ION ACOUSTIC WAVES 
Change of high-frequency wave energy in a plasma in the pres- 
ence of low-frequency turbulence, 16:29292 (IA;SU;In Russian) 
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ION ACOUSTIC WAVES 


Large amplitude ion-acoustic waves. Stochastic phenomena. 1, 

16:29307 (R:SU;In Russian) 
ION BEAM TARGETS 

Revised target information for ICF reactor studies, 16:29442 

(R;US) 
ION BEAMS 

See also DEUTERON BEAMS 

Acceleration using total internal reflection, 16:28188 (R:US) 

Effective filter of longitudinal halo of an ion beam, 16:28195 
(RA;SU;In Russian) 

High current ion beams in industry, 16:28171 (IA:CA) 

Research and development project of super-advanced process- 
ing systems, 16:28043 (IA;JP;In Japanese) 

To the problem of production of monoenergetic accelerated ion 
beam in a_ high-frequency preaccelerator, 16:28245 
(RA;SU;In Russian) 

Transport of heavy ions through matter within ion optical sys- 
tems, 16:28219 (R;DE;In German) 

ION DETECTION 
MARS - a multidetector array for reaction studies, 16:28315 
(R;CA) 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
ORGANIC ION EXCHANGERS 

Effect of pH on the release of radionuclides and chelating 
agents from cement-solidified decontamination ion-exchange 
resins collected from operating nuclear power stations, 
16:25976 (R:US) 

MEMBREL"-electrolyzer for producing hydrogen from solar en- 
ergy: Closing report NEFF project no. 408, 16:26247 
(R;CH;iIn German) 

ON EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION SOURCES 

See also ELECTRON BEAM ION SOURCES 

Aspects of the continuous wave, optically pumped H- ion 
source at TRIUMF, 16:28268 (RA;JP) 

ECR-ionizer for intense polarized beams, 16:28280 (RA;JP) 

High current ion sources, 16:29430 (R;US) 

High field Stern Gerlach magnets for atomic beam sources, 
16:28266 (RA;JP) 

Optically pumped polarized ion sources, 16:28287 (R:US) 

Present results on the polarized proton and deuteron source at 
Saturne (LNS-Saclay), 16:28265 (RA;JP) 

Present status of BNL polarized sources, 16:28262 (RA;JP) 

Present status of construction of the polarized heavy ion source 
at RCNP, 16:28275 (RA;JP) 

Recent development of the University of Washington crossed 
beams polarized ion source, 16:28263 (RA;JP) 

Recent developments in optical pumping for OPPIS at LAMPF, 
16:28271 (RA;JP) 

Recent developments in optically pumped polarized ion 
sources, 16:28267 (RA;JP) 

Status of the optically pumped polarized ion source at INR in 
Moscow, 16:28272 (RA;JP) 

The LAMPF optically pumped polarized ion source, 16:28269 
(RA;JP) 

JON-ATOM COLLISIONS 
Electron capture in very low energy collisions of multicharged 
ions with H and D in merged beams, 16:28881 (R;US) 
Electron spectra from doubly excited charged ions, 16:28897 
(RA;JP) 
Numerical calculation of atoms in plasmas, 16:29350 (RA;JP) 
ION-ION COLLISIONS 

Ultrarelativistic atomic collisions, 16:28882 (R;US) 
IONIC REACTIONS 

See CHEMICAL REACTIONS 

IONS 

IONIZATION CALORIMETERS 

See SHOWER COUNTERS 
IONIZATION CHAMBERS 

A high resolution gridded ionization chamber for nuclear spec- 
troscopy, 16:28379 (|;BR;in Portuguese) 
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Effect of polarity and saturation curves from parallel-plate ion- 
ization chambers, 16:28349 (1;:BR;In Portuguese) 

Project, construction and calibration of parallel plate ionization 
chambers for x-radiation. 16:28382 (I:BR:in Portuguese) 

Spherical ionization chamber of 14 liter for precise measure- 
ment of environmental radiation dose rate, 16:28394 (R:JP;In 
Japanese) 

IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 

Comparative risk assessment of radiation and other mutagenic 
agents: Low dose relative risk of different ionizing radiations 
and comparison with UV radiation, 16:28828 (R;NL) 

IONS 

See also ATOMIC IONS 
BERYLLIUM IONS 
CALIFORNIUM IONS 
CERIUM IONS 
CURIUM IONS 
ERBIUM IONS 
IRON IONS 
MOLECULAR IONS 
MULTICHARGED IONS 
OXYGEN IONS 
PLUTONIUM IONS 
SILVER IONS 
TIN IONS 
ZINC IONS 

Are large highly charged polyatomic ions stable?, 16:27847 
(R:US) 

Studies of ion solvation using pulse radiolysis, 16:27889 (R;US) 

Study on the atmospheric ion composition at soil contamination 
with the debris from the chernobyl accident, 16:27056 (IA;SU) 

IONS (ATOMIC) 
See ATOMIC IONS 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IRI 
IRI annual report 1989, 16:28029 (R;:NL;In Dutch) 
IRI annual report 1989, 16:28028 (R;NL) 
IRON 

A highly active disposable iron catalyst for coal liquefaction, 
16:25556 (RA:US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
January 1991—March 1991, 16:25606 (R:US) 

Deactivation by carbon of iron catalysts for indirect liquefaction: 
Final technical progress report for the period September 16, 
1986— September 15, 1990, 16:25615 (R:US) 

Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Technical progress report, March 1991—June 1991, 
16:25600 (R;US) 

Electron-yield EXAFS studies of Tb/FeCo and Tb/Fe multilay- 
ers, 16:27500 (R;US) 

Fe-W supermirrors for polarizing neutrons, 16:27497 (R;US) 

lon beam enhanced adhesion of iron films to sapphire sub- 
strates, 16:27507 (R;US) 

lon implantation effect on defect formation in iron thin films, 
16:27592 (IA;SU;In Russian) 

On the mechanism of oxygen desorption in Fe:Y-Ba-Cu-O su- 
perconducting oxides, 16:27505 (R;BR) 

IRON ALLOYS 
See also ALLOY-NI53CR19FE19NB5MO3 
IRON BASE ALLOYS 

Dynamic strength and strain rate effects on fracture behavior of 
tungsten and tungsten alloys, 16:27603 (R;US) 

Electron-yield EXAFS studies of Tb/FeCo and Tb/Fe multilay- 
ers, 16:27500 (R;US) 

Electronic structure and magnetic properties of Pd sub(3)Fe, 
16:29195 (1;BR;in Portuguese) 

IRON BASE ALLOYS 
See also CAST IRON 
STEELS 





Development of nickel and iron aluminides and their applica- 
tions, 16:27518 (R:US) 

Mechanical properties of Fe3Al-based alloys, 16:27510 (R;US) 

P/M processing and applications of Fe3Al-based intermetallics, 
16:27517 (R:US) 

Weldability and hot ductility of iron aluminides, 16:27619 (R:US) 

X-ray dichroism and Faraday eftect studies in ordered and dis- 
ordered Fe3Pt, 16:27488 (R;US) 

IRON COMPOUNDS 
See also |RON HYDRIDES 
IRON OXIDES 
IRON SILICATES 
IRON SULFATES 

Neutron diffraction localization of °:7Fe in the 
YBao(Cu, _,Fex)3O¢,, structure, 16:29208 (R;SU;In Russian) 

Sup (89)Y-NMR study of hyperfine interactions in (R sub(x)Y 
sub(1-x))Fe sub(2), 16:27855 (R;BR) 

IRON HYDRIDES 

X-ray and -+-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1990—October 1991, 
16:27802 (R;US) 

IRON IONS 

Electron-ion interaction cross sections determined by x-ray 

spectroscopy on EBIT, 16:28905 (R;US) 
IRON OXIDES 

ANL's development of conductive ceramic components for 
MCFC, 16:27300 (R;US) 

Homogeneous precipitations for separations and waste treat- 
ment, 16:25810 (R:US) 

Hot gas desulfurization with sorbents containing oxides of zinc, 
iron, vanadium and copper: Quarterly technical progress re- 
port, October 1, 1990—December 31, 1991, 16:25613 (R;US) 

IRON SILICATES 

X-ray and +-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1990-October 1991, 
16:27802 (R;US) 

IRON SULFATES 

Moessbauer study of hydrated iron sulfates, 16:29179 (R;BR) 
IRRADIATION CHANNELS 

See EXPERIMENTAL CHANNELS 
IRRADIATION DEVICES 

A new generation of intense radiation sources, 16:26231 (IA;CA) 


IRRADIATION RIGS 
See IRRADIATION DEVICES 


ISLANDS 
See also INDONESIA 
Development of fuel cell power generation technology.: Results 
of operational research on 200 kW on-site generation system 
using PCFC. Steps toward development of 100 kW stacked 
MCFC and its peripheral systems, 16:27321 (IA;JP;In Japan- 
ese) 
ISOAMYLASE 
See ISOENZYMES 
ISOENZYMES 
Effect of chronic irradiation on biochemical variability of ara- 
bidopsis populations, 16:28803 (IA;SU;in Russian) 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOMERASES 
Cloning of xylulokinase gene for improved xylose and xylulose 
fermentation, 16:26288 (RA;US) 
Xylose isomerase production and plasmid in recombinant E. 
coli, 16:26287 (RA;US) 
ISOMERS 
Research and development project of advanced polymer materi- 
als for membrance separation, 16:27729 (IA;JP;in Japanese) 
ISOTOPE APPLICATIONS 
Isotopes in everyday life, 16:26232 (1;XA) 
ISOTOPE ENRICHED MATERIALS 
Zn recovery in sup(67)Ga production using enriched material, 
16:26211 (IA;BR;In Portuguese) 


ISOTOPE SEPARATION PLANTS 


ISOTOPE PRODUCTION 
Accelerators 
Applications of high-power ion beams from RF accelerators, 
16:26220 (IA:CA) 
Alpha Reactions 
Study on sup(22)Na production method by sup(20)Ne. 
16:26208 (IA;BR:In Portuguese) 
Cobalt 57 
Production of Co-57 source, 16:26218 (IA;BR;In Portuguese) 
Cyclotrons 
Annual technical report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986, 16:28154 (1;BR;in Portuguese) 
Production of sup(127)Xe, 16:26214 (IA;BR;in Portuguese) 
Equipment 
Sup(67)Ga processing cell equipment, 16:26209 (1A;BR;In Por- 
tuguese) 
Feasibility Studies 
Feasibility study of sup(81)Rb/sup(81m)Kr, 16:26207 (IA;BR;In 
Portuguese) 
Production of sup(127)Xe, 16:26214 (IA;BR;In Portuguese) 
Gallium 67 
Installation philosophy for sup(67)Ga processing, 16:29165 
(IA;BR;In Portuguese) 
Sup(67)Ga processing cell equipment, 16:26209 (1A;BR;In Por- 
tuguese) 
Zn recovery in sup(67)Ga production using enriched material, 
16:26211 (IA;BR;In Portuguese) 
indium 111 
New methods of sup(111)ln chemical separation, 16:27907 
(IA;BR;in Portuguese) 
lon Exchange 
New methods of sup(111)in chemical separation, 16:27907 
(IA;BR;in Portuguese) 
Level indicators 
Precision automatic system for level control in process vessels 
and similar, 16:26217 (IA;BR;In Portuguese) 
Nuclear Facilities 
Installation philosophy for sup(67)Ga processing, 16:29165 
(IA;BR;In Portuguese) 
Sup(67)Ga processing cell equipment, 16:26209 (IA;BR;Iin Por- 
tuguese) 
Proton Beams 
Production of Co-57 source, 16:26218 (IA;BR;In Portuguese) 
Yield calculation of 201TI production using proton beams of 26 
MeV, 16:26212 (IA;BR;In Portuguese) 
Proton Reactions 
Yield calculation of zinc-65 production, 16:26210 (IA;BR;In Por- 
tuguese) 
Radiation Protection 
installation philosophy for sup(67)Ga processing, 16:29165 
(IA;BR;In Portuguese) 
Radiation Sources 
Production of Co-57 source, 16:26218 (IA;BR;In Portuguese) 
Reviews 
Radioisotopes for radioimmunodetection (RAID) and radioim- 
munotherapy (RAIT)}—current and new perspectives, 
16:27898 (R;US) 
Sodium 22 
Study on sup(22)Na production method by sup(20)Ne, 
16:26208 (IA;BR;In Portuguese) 
Thallium 201 
Yield calculation of 201T| production using proton beams of 26 
MeV, 16:26212 (IA;BR;In Portuguese) 
Thermochromatography 
New methods of sup(i11)in chemical separation, 16:27907 
(IA;BR;In Portuguese) 
Xenon 127 
Production of sup(127)Xe, 16:26214 (IA;BR;In Portuguese) 
Zinc 65 
Yield calculation of zinc-65 production, 16:26210 (IA;BR;In Por- 
tuguese) 
ISOTOPE SEPARATION PLANTS 
See also HEAVY WATER PLANTS 
TRITIUM EXTRACTION PLANTS 
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ISOTOPE SEPARATION PLANTS 


Site evaluations for the uranium-atomic vapor laser isotope sep- 

aration (U-AVLIS) production plant, 16:25775 (R:US) 
ITER TOKAMAK 

ITER conceptual design report, 16:29272 (|:XA) 

ITER parametric analysis and operational performance (Interna- 
tional Thermonuclear Experimental Reactor.), 16:29275 (|:XA) 

ITER physics (International Thermonuclear Experimental Reac- 
tor.), 16:29274 (I:XA) 

Japanese contributions to ITER testing program of solid breeder 
blankets for DEMO, 16:29406 (R:JP) 

Physics and technology R and D for ITER conceptual design: 
Part A (physics), Part B (technology) (international Ther- 
monuclear Experimental Reactor.), 16:29273 (I:XA) 

The significance of medium- or small-size devices in fusion re- 
search, 16:29432 (R:JP) 

ITERATIVE METHODS 

The parallel BFGS method for unconstrained minimization, 

16:29564 (R;US) 


J 


J PSI-3097 MESONS 
Chasing the x; dependence of J/¥ production, 16:28995 (R;US) 
J-3105 RESONANCES 
See JPSI-3097 MESONS 
JAILS 
See PUBLIC BUILDINGS 
JAMAICA 
Solar energy and conservation technologies for Caribbean 
Tourist Facilities (CTF): Final report, 16:26305 (R;US) 
JAPAN 
See also HACHIMANTAI 
Cooperative international program on mechanical strength mea- 
surements of ceramics, 16:27717 (RA;US) 
Geological surveys for overseas coal exploration, 16:25692 
(IA;JP;in Japanese) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JATR REACTOR 
Development of liquid poison rapid injection (LPRI) system: 
Flow characteristics, 16:26593 (IA;CA) 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 
Advanced fuels research: The evaluation of a coal-derived liq- 
uid as a feedstock for the production of high-density aviation 
turbine fuel, 16:27464 (RA:US) 
High energy density turbine tuels from mild coal gasification liq- 
uids, 16:25573 (RA;US) 
JET MODEL 
Study on the coherent emission of gluons in QCD jets from 
electron-positron annihilation, 16:28945 (R;DE;In German) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
FALCON - a program for fast analysis of local confinement in 
JET, 16:29309 (R;GB) 
Jet joint undertaking annual report 1989, 16:29372 (R;FR) 
JIPPT-2 DEVICE 
Application of intermediate frequency range fast wave to JIPP 
T-IIU plasma, 16:29431 (R;JP) 
X-ray spectra from high-temperature plasmas, 16:29355 (RA;JP) 
JOINTS 
See also SOLDERED JOINTS 
WELDED JOINTS 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications: Part 2, characterization and 
modeling, 16:27424 (RA;US) 
Development and validation of a model for assessment and de- 
sign of ceramic-metal and ceramic-ceramic joints, 16:27515 
(RA;US) 
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JOSEPHSON JUNCTIONS 
Macroscopic quantum tunneling in Josephson tunnel junctions 
and Coulomb blockade in single small tunnel junctions, 
16:29223 (R:US) 
Single vortex motion and elementary pinning force in SNIS 
Josephson junctions, 16:28136 (R:US) 
JPFR REACTOR 
See MONJU REACTOR 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Kinetic database of the JT-60 tokamak during 1985-1987 exper- 
iments, 16:29308 (R:JP) 
Studies on development of pressure measurement methods for 
a large fusion experimental device, 16:29402 (R;JP) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K CODES 
Modeling elastic waves in fractured rock with the Kirchhoff 
method, 16:28845 (R:US) 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALKAR POWER REACTOR 
See SNR REACTOR 
KANGAROO RAT 
See RODENTS 
KAONS 
Experimental research in high energy physics: Final report, July 
1. 1989-December 31, 1989, 16:28929 (R;US) 
G/fo(1590), f'/f2(1525) and ©@/f2(1720) decays through etaeta 
and KK-bar channels, 16:28932 (R;SU) 
Model independent test of the standard model, 16:28943 (R;US) 
Results from AGS E845: K,° — w°ete-, ete-+7, ete-ete-, 
16:28919 (R;US) 
KAPPA-725 RESONANCES 
See MESONS 
KENTUCKY 
Seismic hazard evaluation for the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky, 16:28844 (R;US) 
KERMA 
Nuclear heating constant KERMA library: Nuclear heating con- 
stant library for fusion nuclear group constant set FUSION-J3, 
16:29053 (R;JP;In Japanese) 
KERNKRAFTWERK LINGEN 
See LINGEN REACTOR 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KETONES 
See also ACETONE 
BENZOPHENONE 
FRUCTOSE 
Deuterium isotope effects in the thermal decomposition of - 
hydroxy ketones and 6-hydroxy esters, 16:27871 (I;BR) 
KEVLAR 
See ARAMIDS 
KIDNEYS 
Morphological and functional evaluation of the kidneys after the 
venous medium injection of iodine contrast, 16:28661 
(IA;BR;In Portuguese) 
Study of the effects of uranium on kidney function, 16:28836 
(R;CA) 
KKK REACTOR 
See KRUEMMEL REACTOR 
KMR REACTOR 
A dynamic model of the reactor coolant system flow for KMRR 
plant simulation, 16:26888 (RA;CA) 
KMRR thermal power measurement error estimation, 16:26887 
(RA;CA) 
Neutronic characteristics of KMRR reference core, 16:26885 
(RA;CA) 





Shielding design of the beam tube in the KMRR, 16:26886 
(RA;CA) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KONDO EFFECT 
Inconsistencies with the single impurity Undersign model in pho- 
toelectron spectra of cerium heavy fermion compounds, 
16:27759 (R;US) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRB II-B REACTOR 
See GUNDREMMINGEN-2 REACTOR 
KRB Il-C REACTOR 
See GUNDREMMINGEN-3 REACTOR 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRUEMMEL REACTOR 
Practical experience with instability measurements in German 
BWR's and related consequences, 16:26962 (RA;FR) 
KRYPTON 81 
Feasibility study of sup(81)Rb/sup(81m)Kr, 16:26207 (IA;BR;In 
Portuguese) 
KRYPTON 84 REACTIONS 
Pre-equilibrium emission and multifragmentation in heavy-ion 
collisions, 16:29084 (R;SE) 
KRYPTON 85 
Data on Krypton-85 release at Hanford, September 1, 1953, 
16:26869 (R;US) 
KRYPTON FLUORIDES 
Nuclear waste processing based on FOOF and KrF2, 16:25965 
(R;US) 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 
KUR REACTOR 
Summary reports of activities under visiting research program: 
The first half period of the year 1990, 16:29485 (R;JP;In 
Japanese) 
The records of radiation control division, no. 26 (1989), 
16:29171 (R;JP;ln Japanese) 
KURCHATOVIUM 
See ELEMENT 104 
KWL REACTOR 
See LINGEN REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-2 REACTOR 
Causes of instability at LaSalle and consequences from postu- 
lated scram failure, 16:26988 (RA;FR) 
Overview od current BWR Owners’ Group stability programs, 
16:26958 (RA;FR) 
Resolution of US regulatory issues involving boiling water reac- 
tor stability, 16:26957 (RA;FR) 
LABORATORIES 
See also HOT LABS 
Fume hood applications - Design and testing, 16:27334 (RA;US) 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
MANIPULATORS 
ERLE Guidelines: Instruction and information on used 
energy-related laboratory equipment grants for educational in- 
stitutions of higher learning, 16:28040 (R;US) 
Rapid production of graphite without contamination of biomedi- 
cal AMS, 16:28037 (R;US) 
LABORATORY SCALE EXPERIMENTS 
See BENCH-SCALE EXPERIMENTS 


LASER ISOTOPE SEPARATION 


LAKES 
Distribution of 2°7Np, Pu isotopes and 247 Am in lake and sea 
sediments, 16:28575 (IA;SU) 
LAMINAR FLOW 
Experimental study of a three-dimensional swept-back wing with 
suction laminar-flow-control, 16:27373 (R;JP;in Japanese) 
Fluid flow through a rotating circular straight pipe: Analytic per- 
turbation series by computer algebra, 16:28093 (R;DE) 
LAMPF LINAC 
Recent developments in optical pumping for OPPIS at LAMPF, 
16:28271 (RA;JP) 
LAMPS 
See LIGHT BULBS 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 
Public comments and responses to the 1989 Hanford cleanup 
five-year plan, 16:26016 (R;US) 
LAND TRANSPORT 
See also RAIL TRANSPORT 
ROAD TRANSPORT 
AUTOBUS: System for analysis and administration of deficits in 
public transportation buses: System manual, 16:27370 
(R;US;in English, Spanish) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANL 
Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 1, 16:25969 (R;US) 
Environmental assessment for radioisotope heat source fuel 
processing and fabrication, 16:26014 (R;US) 
Isotope and Nuclear Chemistry Division annual report, FY 1990, 
October 1, 1989-September 30, 1990, 16:27794 (R;US) 
Life Sciences Division and Center for Human Genome Studies: 
Annual report, 1990, 16:28607 (R;US) 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 REACTIONS 
Experimental and theoretical characterization of multifragment 
events, 16:29142 (R;US) 
Studies of multifragment decay in reverse kinematics, 16:29141 
(R;US) 
LANTHANUM 139 TARGET 
Multifragment decay of hot nuclei: 
16:29056 (R;US) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM OXIDES 
139L a NMR and NOR study of the temperature dependent struc- 
ture of LaoCuO,,;, 16:27702 (R;US) 
Air-sintering mechanisms of chromites, 16:27628 (R;US) 
Anisotropic spin susceptibility of the (Y,Ca)(Ba,La)oCu,Og, sys- 
tem, 16:27608 (R;US) 
Heat capacity measurement of U,_,LayO2 (y=0.44, and 1.42) 
from 300 to 1500 K, 16:27952 (IA;SU) 
LARGE INTESTINE 
Yttrium-90 used to treat colon cancer: Awaiting investigational 
new drug approval, 16:28612 (RA;US) 
LASER FUSION REACTORS 
The ALTECH project in laser fusion, 16:29392 (IA;CA) 
LASER IMPLOSIONS 
Hydrodynamic target response to an induced spatial 
incoherence-smoothed laser beam, 16:29440 (R;US) 
Multi-dimensional cubic interpolation for ICF hydrodynamics 
simulation, 16:29438 (R;JP) 
LASER ISOTOPE SEPARATION 
Development of a laser based detritiation system at Ontario Hy- 
dro, 16:27873 (IA;CA) 
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LASER ISOTOPE SEPARATION 


Generator radiation source in 16 4m using mixture of waves in 
crystals, 16:25778 (|;BR;In Portuguese) 

Lacan - a global simulation code for laser isotope separation, 
16:25777 (R:FR) 

LASER RADIATION 

A simple model for the motion of pulsed-laser-driven thin flyers, 
16:28439 (R;US) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(investigation on application development)), 16:26435 
(IA;JP;In Japanese) 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (reactivity control for PHB materi- 
als), 16:27736 (IA;JP;In Japanese) 

LASER TARGETS 

A simple model for the motion of pulsed-laser-driven thin flyers, 
16:28439 (R;US) 

Design calculations for a NOVA mix experiment, 16:29447 (R;US) 

Revised target information for ICF reactor studies, 16:29442 
(R:US) 

LASER WELDING 
Numerical simulation of a laser welding process, 16:27600 (R;US) 
LASER-PRODUCED PLASMA 

Experimental determination of the temperature and density of 
opacity samples, 16:29367 (R;US) 

Laser driven Rayleigh-Taylor instability experiments on Nova, 
16:29443 (R;US) 

Planar Rayleigh-Taylor experiments on Nova, 16:29446 (R;US) 

LASERS 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Fiber optic three-dimensiona! laser-two-focus velocimeter for 
the low-speed windtunnel. Part 1.: Two-dimensional mea- 
surement evaluations, 16:28094 (R;JP;In Japanese) 

LNA laser for polarized He ion source based on optical pump- 
ing, 16:28277 (RA;JP) 

Nonlinear optical interactions involving the real Gaussian field: 
Final report, 16:29229 (R;US) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Critical regions with central charge c=1/2,7/10,4/5 in the spin-1 
quantum chain, 16:29007 (R;DE;in German) 

Kac-Moody construction of toda type field theories, 16:29022 
(R;BR) 

Particle scattering in Euclidean lattice field theories, 16:29023 
(R;BR) 

LATTICES (CRYSTAL) 

See CRYSTAL LATTICES 
LATTICES (REACTOR) 

See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY 

Guidelines for Satellite Accumulation Areas (SAAs): 
16:27402 (R;US) 

LAWRENCE LIVERMORE LABORATORY 

Energy and technology review: Science and math education, 
16:29456 (R:US) 

Meeting national challenges with science and engineering, 
16:27254 (R;US) 

Waste minimization and pollution prevention awareness plan, 
16:25998 (R:US) 

LAWRENCIUM 

Chemical properties of transactinide elements produced by 
heavy ion induced reactions: problems and experimental 
studies, 16:27908 (IA;SU) 

LAYERS 
Stress states in wound capacitors, 16:28148 (R;US) 
LEACHING 

Interpretation of leaching data for cementitious waste forms us- 
ing analytical solutions based on mass transport theory and 
empiricism, 16:25872 (R;US) 


Draft, 
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LEAD 

Absolute photofission cross section of sup(197)Au, sup(nat)Pb, 
sup(209)Bi, sup(232)Th, sup(238)U and sup(235)U nuclei by 
69-MeV monochromatic and polarized photons, 16:29087 
(R:BR) 

Decreasing emissions of a secondary lead smelter by installa- 
tion of a battery breaker, 16:28465 (1;DE;ln German) 

Dynamics of surface melting: Progress report, September 1, 
1988—June 30, 1991, 16:27523 (R;US) 

Study of particle correlations in high energy S + Pb and Pb + Pbin- 
teractions with a Magnetic-Interferometric-Emulsion-Chamber: 
Progress report, July, 1 1990—June 30, 1991, 16:29089 (R;US) 

LEAD 204 TARGET 

Neutron spectra from (p.n) reactions on the '®Ho, 2°Pb, 2° Pb, 
207 Pb, 2°8 Pb and 2°%Bi nuclides and their nuclear level densi- 
ties, 16:29092 (RA;XA) 

LEAD 206 TARGET 

Neutron spectra from (p.n) reactions on the '®5Ho, 2°4Pb, 2° Pb, 
207 Pb, ©°8 Pb and °°%Bi nuclides and their nuclear level densi- 
ties, 16:29092 (RA;XA) 

LEAD 207 TARGET 

Neutron spectra from (p.n) reactions on the '®5Ho, 24Pb, 2% Pb, 
207 Pb, *°8 Pb and 2°%Bi nuclides and their nuclear level densi- 
ties, 16:29092 (RA;XA) 

LEAD 208 

A semiclassical description of the giant dipole resonance excita- 
tion in sup(208)Pb, 16:29110 (R;BR) ; 

Neutron spectra from (p.n) reactions on the '®5Ho, 2°4Pb, 2° Pb, 
207 Pb, *°8 Pb and 2°%Bi nuclides and their nuclear level densi- 
ties, 16:29092 (RA;XA) ; 

LEAD 208 REACTIONS 

Toponium creation 
16:29108 (R;DE) 

LEAD 208 TARGET 

Giant resonances and intermediate energy heavy ions: Electro- 
magnetic decay experiments, 16:29088 (R;US) 

Toponium creation in ultrarelativistic heavy-ion collisions, 
16:29108 (R;DE) 

LEAD 210 

Contribution: to the study of sedimentation rates in some french 

Polynesian lakes and lagoon, 16:28492 (R;FR;In French) 
LEAD ALLOYS 
Lead-free solders for electronics applications: Wetting analysis, 
16:27630 (R:US) 
LEAD ZIRCONITE TITANATE 
See PZT 
LEAD-ACID BATTERIES 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high efficient charging lead battery)), 16:26398 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high efficient charging lead battery)), 16:26398 (IA;JP;in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 


in ultrarelativistic heavy-ion collisions, 





storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high efficient charging lead battery)), 16:26398 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (deep discharging type lead battery)), 16:26399 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high efficient charging lead battery)), 16:26398 (IA;JP;In 
Japanese) 

LEAK DETECTORS 
Hydrogen detection systems leak response codes, 16:26774 
(RA;XA) 
LEAKAGE 
See LEAKS 
LEAKS 

An analysis of main processes at small water-into-sodium leaks 
in the BN-350 and BN-600 NPP steam generators, 16:26765 
(RA;XA) 

LEAST SQUARE FIT 

Application of the least square method to fit cross sections, 

16:29513 (R;BR;In Portuguese) 
LEAVES 

Electron microscopic investigations for judging the accumulation 
and effect of organic air pollutants in leaf organs. Final report, 
16:28835 (1;DE;In German) 

Morphological peculiarities of eyebright leaves in the regions 
with increased level of radiation, 16:28799 (IA;SU;In Russian) 

LEGAL ASPECTS 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
facility), 16:27226 (IA;JP;in Japanese) 

LEGUMINOSAE 

Mutation Breeding Newsletter. No. 37, 16:28634 (i;XA) 
LENS (CRYSTALLINE) 

See CRYSTALLINE LENS 
LEP STORAGE RINGS 
At LEP, a new Physics. The Dark matter, 16:28914 (R;FR;In 
FR, EN) 
LEP precision tests, 16:28972 (RA;FR;In French) 
Possibilities for the future of LEP physics, 16:28915 (RA;FR) 
LEPTON BEAMS 

See also ELECTRON BEAMS 

A pulsed lepton source at LAMPF, 16:28288 (R;US) 
LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 
LET 

The LET dependence of interphase chromosome breakage and 

rejoining in two mammalian cell lines, 16:28817 (R;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKEMIA 

See also MYELOID LEUKEMIA 

Nuclear power and leukaemia: A review of the research, 
16:28662 (1;GB) 

LEUKEMOGENESIS 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, January 1989-June 1991, 16:28606 (R;US) 

LEUKOCYTES 
See also LYMPHOCYTES 
NEUTROPHILS 


LIMITERS 


Ultrastructural peculiarities of rat bone marrow aranulocytes fol- 
lowing irradiation in the experiment. 16:28709 (IA:SU:In 
Russian) 

LEVEL INDICATORS 

Precision automatic system for level control in process vessels 

and similar, 16:26217 (IA:BR:In Portuguese) 
LEVITATED TRAINS 
Maglev system concept using 20-K high-temperature supercon- 
ductors and hyperconductors, 16:27368 (R;US) 
LEVULOSE 
See FRUCTOSE 
LICENSE APPLICATIONS 

Report on AECB consultative document C-70: The use of fault 
trees in licensing submissions: The use of fault trees in li- 
censing submissions, 16:26790 (R;CA;in English, French) 

LIE GROUPS 
Graph theory and the Virasoro master equation, 16:29005 (R;US) 
LIGASES 

Hypomolecular organization of high-molecular aminoacyl-trna- 
synthetases complex under ionizing radiation, 16:28689 
(1A;SU;In Russian) 

LIGHT 
See VISIBLE RADIATION 
LIGHT BULBS 
See also FLUORESCENT LAMPS 
16:27367 (PA;CA) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT TRANSMISSION 

Characterization of prototype electrochromic optical switchable 
windows, 16:27660 (IA;JP;in Japanese) 

Devices for maintaining optical access in high temperature coal 
combustion environments, 16:25714 (R;US) 

LIGHT WATER COOLED REACTORS 

See WATER COOLED REACTORS 

LIGHTING SYSTEMS 

A review of lighting control equipment and applications, 
16:27339 (RA;US) 

Fixture efficiency program, 16:27340 (RA;US) 

How to evaluate lighting retrofit options, 16:27338 (RA;US) 

New trends in marketing efficient lighting products: The systems 
approach, 16:27343 (RA;US) 

New trends in utility lighting support programs: Ontario Hydro’s 
Energy Efficient Lighting Program, 16:27342 (RA;US) 

Sample lighting efficiency strategies for existing buildings, 
16:27341 (RA;US) 

LIGHTNING 

Development of a large wind power generation system.: Devel- 
opment of a MW-class large wind power generation system 
(development of elementary technology), 16:26473 (IA;JP;In 
Japanese) 

Impact of steep-front short-duration impulse on electric power 
system insulation: Phase 2, Laboratory evaluation of selected 
power system components, 16:27217 (R;US) 

LIGNIN 

Lignin characterization - Progress report, 16:26294 (RA;US) 

Lignin conversion - An overview, 16:26290 (RA;US) 

Liquid fuels from lignins, 16:26291 (RA;US) 

Production of organic chemicals via bioconversion: A review of 
the potential, 16:26262 (R;US) 

The conversion of lignin model compounds into phenolic prod- 
ucts using MoS2 and Pt on acidic supports, 16:26292 (RA;US) 

LIGNITE 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 December 
1990-28 February 1991, 16:25657 (R;US) 

Characterization of low-temperature pyrolysis tars and effects of 
pyrolysis temperature on tar constitution, 16:25648 (RA;US) 

LIMESTONE 
Removal of H2S using metal salts, 16:25680 (RA;US) 
LIMITERS 

Remote handling of TFTR poloidal limiter, 16:29383 (IA;CA) 

Remote maintenance of TFTR poloidal moveable limiter, 
16:29378 (IA;CA) 
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LIMITERS 


Tokamak plasma interaction with limiters. 16:29271 (R:CA) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
LINEAR COLLIDERS 
MEA LINAC 
QUADRUPOLE LINACS 
WAKEFIELD ACCELERATORS 

A mesoscopic linear accelerator driven by superintense subpi- 
cosecond laser pulses. 16:28189 (R:US) 

Accelerator-driven sub-critical target concept for transmutation 
of nuclear wastes, 16:25868 (R:US) 

Control of energy sweep and transverse beam motion in induc- 
tion linacs, 16:28207 (R;US) 

Coupled cavity 3-D codes for linac tolerance simulations, 
16:28175 (RA:US) 

Degradation of brightness by resonant particle effects, 16:28206 

R;US) 

ee criteria for a magnetic switch when used to discharge a 
pulse forming line, 16:28303 (R:US) 

LAL (Orsay) RF gun project, 16:28286 (RA:FR) 

Method of calculation of the main parameters of the 3 cm elec- 
tron linac accelerating system, 16:28172 (RA:SU:In Russian) 

Proposed partitioning and transmutation of long-lived nuclear 
wastes, 16:25867 (R;US) 

Simulations of a magnetic pulse compressor, 16:28302 (R;US) 

The rt power system of the continuous wave deuterium demon- 
strator at Argonne National Laboratory: A comparison, 
16:28209 (R:US) 

LINEAR COLLIDERS 

Linear colliders, 16:28181 (R;US) 
LINEAR ENERGY TRANSFER 

See LET 
LINERS 

Gamma scans in the annulus of Tank 241-SY-101, 16:26007 
(R;US) 

Material property development for refractories, 16:25642 (R;US) 

Performance of engineered barriers for low-level waste, 
16:25939 (R:CA) 

LINGEN REACTOR 

Consequences of depressurization release of the Lingen reactor 
containment, 16:27027 (R;FR;in German) 

KWL annual report 1990, 16:27035 (1;DE;In German) 

LIPIDS 

Effect of x-radiation on accumulation of lipid peroxidation prod- 
ucts in retina of pigmentated and nonpigmentated mice, 
16:28808 (IA;SU;In Russian) 

Interconnection of lipid peroxide oxidation and endogenous 
phospholipase hydrolysis in conditions of the irradiated organ- 
ism, 16:28683 (IA;SU;In Russian) 

LIPS 

See ORAL CAVITY 
LIPTINITE 

See EXINITE 
LIQUEFIED PETROLEUM GASES 

Upgrading of light Fischer-Tropsch products: 

16:25611 (R;US) 

LIQUID ASPHALT 

See PETROLEUM RESIDUES 
LIQUID CRYSTALS 

16:27766 (PA;US) 
LIQUID EFFLUENTS 

See LIQUID WASTES 
LIQUID FUELS 

Mechanism of hydrodenitrogenation: Part 6, Hydrodenitrogena- 
tion of pyridine over acidic molybdenum catalysts: Sixth 
quarter report, January 1—March 31, 1991, 16:25602 (R;US) 

LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

Seismic isolation development for the US advanced liquid-metal 
reactor program, 16:26947 (RA;US) 


Final report, 
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LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
The radiative properties and optical constants of liquid metals, 
16:27637 (R:US) 
LIQUID SCINTILLATION DETECTORS 
High-resolution tracking detector based on capillaries with liquid 
scintillator. 16:28341 (R:SU) 
Offline analysis of Direct Mount test results: Draft, 16:28332 
(R:US) 
The use of ultra low-level liquid scintillation counting in the de- 
termination of actinides in the environment, 16:28392 (IA;SU) 
LIQUID WASTES 
See also WASTE WATER 
Actinide recovery from radioactive liquid wastes produced by 
ENEA experimental fabrication and reprocessing plants by 
CMPO, 16:25961 (IA;SU) 
Leaching performance of simulated decontamination wastes so- 
lidified with water extendible polyester resin, 16:25951 (IA:CA) 
Total extraction of transplutonium and rare earth elements from 
waste solutions of PUREX-process by phosphonate, 
16:25822 (IA;SU) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
LIQUID METALS 
First principles simulations of metallic alloys and liquids, 
16:27498 (R;US) 
Self diffusion in isotopic fluid, 16:29187 (R;XA) 
Theoretical studies of solid-fluid phase equilibria: Progress report, 
September 1, 1990—December 31, 1991, 16:27864 (R;US) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Isotope analysis of lithium by thermionic mass spectrometry, 
16:27834 (R;BR;In Portuguese) 
LITHIUM 11 
Exploratory studies of the elastic 
sup(11)Li+sup(12)C, 16:29064 (R;BR) 
Hybrid RPA-cluster model for the dipole strength function of 
sup(11)Li, 16:29115 (R;BR) 
Two-neutron removal cross sections of sup(11)Li-projectiles, 
16:29114 (R;BR) 
LITHIUM 6 TARGET 
Nuclear physics constants for thermonuclear fusion. A reference 
handbook, 16:29061 (R;XA) 
LITHIUM 7 TARGET 
Nuclear physics constants for thermonuclear fusion. A reference 
handbook, 16:29061 (R;XA) 
LITHIUM COMPOUNDS 
See also LITHIUM OXIDES 
Investigation of tritium release and retention in lithium alumi- 
nate, 16:29369 (R;US) 
LITHIUM FLUORIDES 
On the ionic equilibrium between complexes in molten fluoroalu- 
minates, 16:27868 (R;XA) 
LITHIUM OXIDES 
ANL’s development of conductive ceramic components for 
MCFC, 16:27300 (R;US) 
lon-implantation induced crystallization of glass, 16:27778 (R;US) 
LIVER 
Hepatic changes caused by exposure to telecobalt rays as de- 
tected by scintigraphy and computed tomography, 16:28664 
(t;DE;In German) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also BN-800 REACTOR 
BELOYARSK-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 


scattering of 





PHENIX REACTOR 
SNR REACTOR 
After-Heat Removal 

Three-dimensional thermal-hydraulic analysis of an advanced 
liquid metal reactor design by the COMMIX computer code, 
16:26752 (R;US) 

Computerized Control Systems 

The advanced liquid metal reactor: Towards component protec- 

tion based automatic control, 16:26852 (R;US) 
Design 

Analysis of unscrammed events in PRISM, 16:26941 (R;US) 

Progress in the SP-100 FSQ reactor development, 16:26788 
(R;US) 

Design Basis Accidents 

EFR-600 MW Straight Tube Steam Generator, the strategy to- 
wards the definition of a design basis accident, 16:27060 
(RA;XA) 

Fuel Pins 

Performance of fast reactor mixed-oxide fuels pins during ex- 

tended overpower transients, 16:26751 (R;US) 
Meetings 

Proceedings of the specialists’ meeting on steam generator fail- 
ure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990, 16:27059 (R;XA) 

Mixed Oxide Fuels 
Performance of fast reactor mixed-oxide fuels pins during ex- 
tended overpower transients, 16:26751 (R;US) 
Radioactive Wastes 
16:25982 (PA;US) 
Reactor Components 

An overview of seismic-induced hydrodynamic phenomena in 
LMR reactor tanks, 16:26937 (R:US) 

GOOSE, a generalized object-oriented simulation environment 
for developing and testing reactor models and control strate- 
gies, 16:26833 (R;US) 

The advanced liquid metal reactor: Towards component protec- 
tion based automatic control, 16:26852 (R;US) 

Reactor Control Systems 

Supervisory control: Conceptual design and testing in ORNL’s 
advanced controls research facility, 16:26854 (R;US) 

The advanced liquid metal reactor: Towards component protec- 
tion based automatic control, 16:26852 (R;US) 

Reactor Cooling Systems 

Predictions of failure for some of the international pipe tests us- 

ing the R6 method, 16:27075 (RA;US) 
Reactor Licensing 
Analysis of unscrammed events in PRISM, 16:26941 (R;US) 


Reactor Safety 
Predictions of failure for some of the international pipe tests us- 
ing the R6 method, 16:27075 (RA;US) 
Reactor Shutdown 
Three-dimensional thermal-hydraulic analysis of an advanced 
liquid metal reactor design by the COMMIX computer code, 
16:26752 (R;US) 
Research Programs 
Introduction of the steam generator programs of the United 
States Department of Energy, 16:26758 (RA;XA) 
Seismic Effects 
Seismic isolation of nuclear power plants - EDF's philosophy, 
16:26942 (RA;US) 
Shock Absorbers 
Seismic isolation of nuclear power plants - EDF's philosophy, 
16:26942 (RA;US) 
Steam Generators 
Design of PFBR steam generator, 16:26764 (RA;XA) 
Experimental results of the consequences of sodium water reac- 
tions at the bottom tube plate region of straight tube steam 
generators, 16:26777 (RA;XA) 
Hydrogen detection systems leak response codes, 16:26774 
(RA;XA) 
Introduction of the steam generator programs of the United 
States Department of Energy, 16:26758 (RA;XA) 


LOSS OF COOLANT 
Heat Transter 


Proceedings of the specialists’ meeting on steam generator fail- 
ure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990, 16:27059 (R;XA) 

SWAAM code development, verification and application to 
steam generator design. 16:26768 (RA:XA) 

Status of U.S. studies of failures and failure propagation in 
steam generators, 16:26759 (RA;XA) 

Test results of sodium-water reaction testing in near prototypical 
LMR steam generator, 16:26776 (RA;XA) 

Superheaters 

The under sodium leak in the PFR Superheater 2 in February 

1987, 16:26766 (RA;XA) 
Test Facilities 

The UK contribution to the sodium-water reaction R and D pro- 

gramme in support of EFR, 16:26775 (RA;XA) 
LOAD MANAGEMENT 

Benefits of load conditioners to both utility and customer sides.: 
Development of a 10kWh class load conditioner, 16:27221 
(R:JP;In Japanese) 

Demonstration experiment for establishment of a load central- 
ized control system, 16:27213 (IA;JP;in Japanese) 

Technology research for a home-use night electricity optimal uti- 
lization equipment system, 16:27214 (IA;JP;in Japanese) 

LOADING (REACTOR) 

See REACTOR FUELING 
LOAM 

Water balance lysimetry at a nuclear waste site, 16:26108 (R;US) 
LOCA 

See LOSS OF COOLANT 


LOCAL RADIATION EFFECTS 
Microdosimetry of radon progeny: Application to risk assess- 
ment, 16:28821 (R;US) 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LONG TERM IRRADIATION 
See CHRONIC IRRADIATION 
LONGWALL MINING 
Optimization of roof control for longwall mining with pneumatic 
stowing by adapting supporting forces. Final report, 16:25697 
(1;DE;In German) 
LOOPS (COOLANT) 
See COOLANT LOOPS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
Candu Type Reactors 
Failure criteria for zircaloy-sheathed fuel elements under LOCA 
conditions, 16:27041 (IA;CA) 
Research into fuel behaviour in accidents, 16:27040 (IA;CA) 
Computerized Simulation 
An algorithm to estimate initial discharge rates for stagnation 
feeder breaks, 16:26674 (IA;CA) 
CATHENA simulation of thermosiphoning in a pressurized-water 
test facility, 16:27039 (IA;CA) 
Capabilities of system codes in simulating small break LOCAS 
in PWRS (RELAP code.), 16:26545 (IA;CA) 
Documentation of CATHENA input files for the APOLLO com- 
puter, 16:29522 (R;CA) 
The development and benchmarking of integral thermal- 
hydraulics codes, 16:27038 (IA;CA) 
Thermal hydraulics of LOFT large break experiments and its 
simulation with DRUFAN-02, 16:26536 (IA;CA) 
Expert Systems 
EXPRIME - an expert system to analyse primary heat transport 
system accidents, 16:29526 (IA;CA) 
Heat Transter 
Code improvements based on results from the 2D/3D activities, 
16:27146 (RA;US) 


ERA Vol. 16, No. 10 825 





LOSS OF COOLANT 
Heat Transfer 





Models tor analysing the radial heat transfer in CANDU reactor 
fuel channels during high-temperature loss-of-coolant acci- 
dents. 16:26715 (IA:CA) 

Summary of ROSA-4 LSTF first phase test program and station 
blackout (TMLB) test results. 16:27149 (RA:US) 

The UK contribution to improvements in TRAC and RELAPS, 
16:27145 (RA:US) 

UMCP MIST counter-part test. 16:27150 (RA:US) 

Httr Reactor 

Study on air ingress with a primary pipe rupture accident: Exper- 

imental and numerical results. 16:27063 (R:JP:In Japanese) 
Hydraulics 

Code improvements based on results from the 2D/3D activities, 
16:27146 (RA:US) 

Summary of ROSA-4 LSTF first phase test program and station 
blackout (TMLB) test results, 16:27149 (RA:US) 

The UK contribution to improvements in TRAC and RELAPS5, 
16:27145 (RA:US) 

UMCP MIST counter-part test, 16:27150 (RA:US) 

J Codes 

Code improvements based on results from the 2D/3D activities, 

16:27146 (RA:US) 
Mathematical Models 

Fuel cooling under channel steam venting conditions, 16:26639 

(IA:CA) 
R Codes 

The UK contribution to improvements in TRAC and RELAPS5, 

16:27145 (RA;US) 
Reactor Satety Experiments 

A LOCA blowdown test for CANDU fuel elements, 16:27043 
(IA;CA) 

Comparisons between ELOCA code calculations and CANDU 
fuel behaviour under LOCA conditions, 16:27044 (IA;CA) 

Simulation 

Loss-of-coolant accident (LOCA) testing of aged cables for nu- 

clear plant life extension, 16:27157 (RA;US) 
T Codes 

Code improvements based on results from the 2D/3D activities, 
16:27146 (RA;US) 

The UK contribution to improvements in TRAC and RELAPS5, 
16:27145 (RA;US) 

LOSS OF FLOW 

Fuel cooling under steam venting conditions, 16:26714 (IA;CA) 

SMARTT - a computer code to predict fuel and pressure tube 
temperature gradients under asymmetric coolant conditions, 
16:26713 (IA:CA) 

LOST CIRCULATION 

Development of power generating plant utilizing hot water.: De- 
velopment of a binary cycle power generation plant (research 
and development of technology of countermeasure for lost cir- 
culation in geothermal wells), 16:26459 (IA;JP;In Japanese) 

LOW DOSE IRRADIATION 

Character of structural and histochemical changes of endocrine 
glands and other organs of the organism subjected to low 
dose irradiation, 16:28776 (IA;SU;In Russian) 

Effect of x-radiation on mice neutrophil functional activity, 
16:28711 (IA;SU;In Russian) 

Functional and metabolic status of neutrophilic leukocytes under 
low dose irradiation, 16:28788 (IA;SU;in Russian) 

Monitoring of seeds of chronically irradiated herbaceous popula- 
tions, 16:28772 (IA;SU;In Russian) 

On new fundamental cell reaction caused by low dose irradia- 
tion, 16:28764 (IA;SU;in Russian) 

On the nature of stimulatory effect of low dose irradiation, 
16:28786 (IA;SU;in Russian) 

Studies of workers exposed to low doses of radiation, 16:28824 
(R;US) 

LOW-LEVEL RADIOACTIVE WASTES 

A waste characterization monitor for low-level radioactive waste 
management, 16:28389 (IA;CA) 

A waste characterization monitor for low-level radioactive waste 
management, 16:28386 (IA;CA) 

Conceptual costing study for the long-term management of the 
Port Hope area low-level radioactive wastes, 16:25862 (R;CA) 
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Effect of pH on the release of radionuclides and chelating 
agents from cement-solidified decontamination ion-exchange 
resins collected from operating nuclear power stations. 
16:25976 (R:US) 

Experience with radioactive waste incineration at Chalk River 
Nuclear Laboratories, 16:25860 (R:CA) 

Leaching pertormance of simulated decontamination wastes so- 
lidified with water extendible polyester resin, 16:25951 (IA:CA) 

Leaching studies of low-level radioactive waste forms, 16:25950 
(IA:CA) 

Leaching studies of low-level radioactive waste forms, 16:25955 
(IA;CA) 

Performance of engineered barriers for low-level waste, 
16:25939 (R:CA) 

Performance of intact and partially degraded concrete barriers 
in limiting fluid flow, 16:25977 (R;US) 

Proposed construction and operation of a Low Level Radioac- 
tive Waste Metal Melting Facility affecting TVA Tract No. 
XWBR-688IE, Watts Bar Reservoir for Scientific Ecology 
Group, Inc., Oak Ridge. Tennessee: Final supplemental envi- 
ronmental assessment, 16:26109 (R;US) 

The NRC/SNL [Nuclear Regulatory Commission]/[Sandia Na- 
tional Laboratory] performance assessment methodology for 
low-level radioactive waste facilities, 16:25995 (R;US) 

The central electricity generating board approach to low level 
waste activity assessment, 16:25912 (RA:FR) 

Uptake of actinides by cation exchange resins in presence of 
detergents and complexing agents, 16:27980 (IA;SU) 

LOWER HYBRID CURRENT DRIVE 

Berkeley Compact Toroid experiment: Experimental results and 
progress, 16:29418 (RA:US) 

To the problem of efficiency of current drive by lower-hybrid 
waves, 16:29289 (IA;SU;in Russian) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 

See also LUBRICATING OILS 

Advanced laser fluorescence measurements of lubricant film 
behavior in a diesel engine, 16:27412 (RA;US) 

Friction and wear characteristics of materials, 16:27379 (RA;US) 

Friction and wear reduction in gears, 16:27378 (RA;US) 

High temperature lubricants for low heat rejection diesel en- 
gines, 16:27434 (RA;US) 

High-temperature vapor 
16:27377 (RA;US) 

LUBRICATING OILS 

Electrochemical wear mechanism and deposit formation in lubri- 
cated systems: Final technical report, May 1983—June 1987, 
16:27519 (R;US) 

LUBRICATION 
The Office of Transportation Materials Tribology Program: Fric- 
tion, wear, and lubrication research, 16:27461 (RA;US) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNGS 

Measurement of the thickness of the bronchial epithelium, 

16:28658 (R;CA) 
LUTETIUM PHOSPHATES 
Electronic structure in the actinides: 
16:27875 (R;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPH NODES 

Effect of enterovirus infection on the course of postirradiation 
recovery of mice lymphoid organs following sublethal irradia- 
tion, 16:28716 (IA;SU;In Russian) 

LYMPHOBLASTOMAS 

See LYMPHOMAS 

LYMPHOCYTES 

Adaptive changes of topological characteristics of lymphocyte 

nuclei at low dose x-irradiation, 16:28739 (IA;SU;In Russian) 


phase lubrication of ceramics, 


Three cases studies, 





Adaptive changes of topological characteristics of lymphocyte nu- 
clei under low dose x-irradiation. 16:28797 (IA:SU:In Russian) 

Change of some lymphocyte parameters in case of combined 
radiation and chemical injuries of the organism, 16:28724 
(IA:SU:In Russian) 

Character of recovery of immunocompetent cell populations in 
lethally irradiated recipients of cryopreserved bone marrow, 
16:28718 (IA:SU:In Russian) 

Cytofluorimetric study of radiation effect of peripheral blood lym- 
phocytes, 16:28809 (IA:SU:In Russian) 

Damaging and activating effect of ionizing radiation on lympho- 
cytes and mechanisms of its postradiation recovery, 16:28741 
(IA:SU;In Russian) 

Eftect of ionizing radiation and immunomodulators on manifes- 
tation of T-lymphocyte functional activity in graft-host reaction, 
16:28717 (IA:SU;In Russian) 

Eftect of relatively low dose irradiation on structural and functional 
state of animals’ lymphocytes. 16:28740 (IA:SU;In Russian) 

Peripheral blood lymphocytes as an indicator of hemopoiesis 
state in the irradiated animals, 16:28727 (IA;SU;in Russian) 

Phases of state of blood formation under prolonged effect of low 
dose irradiation, 16:28790 (IA;SU;In Russian) 

LYMPHOGRANULOMAS 

See LYMPHOMAS 

LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, January 1989-June 1991, 16:28606 (R;US) 

LYSIMETERS 

Arid site water balance using monolith lysimeters, 16:28533 
(R:US) 

Lysimeters: Data acquisition and analysis, 16:28583 (R;US) 

Small lysimeters for documenting arid site water balance, 
16:25988 (R;US) 


M CODES 
implantation of Magint code in the CDC-Cyber-170/750 system, 
16:29293 (R;BR;In Portuguese) 
Implantation of Magint-Maggraf code in the Microvax-3600 sys- 
tem, 16:29538 (R;BR;In Portuguese) 
Method for controlling a multi-phase power supply using digital 
computer techniques, 16:28069 (R;US) 
The response of BWR Mark Ill containments to short-term sta- 
tion blackout severe accident sequences, 16:27205 (R;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
See also EXINITE 
INERTINITE 
VITRINITE 
Chemistry of coal-related microparticles: [Quarterly report], 
March 1, 1991—May 31, 1991, 16:25685 (R;US) 
Spectroscopic studies of coal structure and reactivity: Final re- 
port, September 15, 1987—September 14, 1990, 16:25653 
(R;US) 
MACHINE PARTS 
See also GEARS 
MECHANICAL TRANSMISSIONS 
Research and development project of super-advanced process- 
ing systems, 16:28043 (IA;JP;In Japanese) 
Technology of a ceramic gas turbine.: Confirmation test of relia- 
bility of ceramic comonents, 16:27447 (IA;JP;in Japanese) 
MACHINING 
See also CUTTING 
Finite element modeling of orthogonal machining using an 
elastic-viscoplastic material model, 16:27601 (R;US) 


MACROPHAGES 

Biochemical and functional changes of mice peritoneal 
macrophages subjected to ~+-irradiation and radiation thermal 
action. 16:28750 (IA:SU:In Russian) 

MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 

Combustion synthesis of oxide-carbide composites: Final re- 

port. 16:28035 (R:US) 
MAGNESIUM OXIDES 

Material property development for refractories. 16:25642 (R:US) 

The MAGSORB process for bulk separation of carbon dioxide, 
16:25644 (RA;US) 

MAGNET COILS 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on a slow response superconductive generator), 16:28128 
(IA; JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconductive generator 
(study on a super response superconductive generator), 
16:28129 (IA:JP:in Japanese) 

MAGNETIC BREMSSTRAHLUNG 

See SYNCHROTRON RADIATION 
MAGNETIC COILS 

See MAGNET COILS 
MAGNETIC COMPRESSION 

International magnetic pulse compression workshop: [Proceed- 
ings}: Volume 2, Technical summary, 16:28125 (R;US) 

International magnetic pulse compression: Volume 1, Executive 
summary, 16:28124 (R;US) 

MAGNETIC CONFINEMENT 
International collaboration in fusion, 16:29384 (IA;CA) 
Overview, 16:27249 (RA;US) 

MAGNETIC FIELDS 

See also INTERPLANETARY MAGNETIC FIELDS 

Electromagnetic wave scattering from magnetic fluctuations in 
tokamaks, 16:29360 (R;US) 

National Maglev Initiative overview, 16:27459 (RA;US) 

MAGNETIC ISLANDS 

Decay process of a magnetic island by forced reconnection, 

16:29436 (R:JP) 


‘MAGNETIC LEVITATED TRAINS 


See LEVITATED TRAINS 
MAGNETIC MOMENTS 
The relation between anomalous magnetic moment and axial 
anomaly, 16:28954 (R;XA) 
MAGNETIZATION 
Mangetically measured irreversibility temperatures in supercon- 
ducting oxides and alloys, 16:27659 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOMETERS 
Construction and taking into operation of a dipole field measur- 
ing machine for the fringe fied measurement of COSY 
dipoles, 16:28259 (R;DE;in German) 
MAGNETS 
See also ELECTROMAGNETS 
PERMANENT MAGNETS 
Some initial results from the new SLAC [Stanford Linear Accel- 
erator Center] permeameter, 16:28282 (RA;US) 
MAHOGANY TREES 
See TREES 
MAIZE 
Agricultural radiobiology and probplems in selection and genet- 
ics of maize, 16:28645 (IA;SU;In Russian) 
Biophysical and genetic aspects of light-potentiated gravitropic 
curvature in the maize primary root, 16:28624 (R;US) 
Simulated effects of a doubling of carbon dioxide on corn produc- 
tion in portions of the central US: Final report, 16:28831 (R;US) 
MALIGNANCIES 
See NEOPLASMS 
MAN 
See also WOMEN 
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MAN 


Antimutagenic effects in humans. 16:28609 (R:US) 
Life Sciences Division and Center for Human Genome Studies: 
Annual report. 1990. 16:28607 (R:US) 


MAN-MACHINE SYSTEMS 
Human factors engineering design guidelines for the software 
user interface. 16:29559 (R:US) 
MANGANESE 54 
Singularities of magnetic ordering for impurity atoms Mn in di- 
luted alloys PtFe and Pdi(Co.Fe) at low temperatures. 
16:29206 (R:SU:In Russian) 


MANGANESE ALLOYS 
See also MANGANESE BASE ALLOYS 
MANGANESE STEELS 
STEEL-MNNIMO 
Dual ion impiantation effects on fatigue properties of Fe-13Cr- 
15Ni alloys, 16:27506 (R:US) 
MANGANESE BASE ALLOYS 
Magnetic excitations in the itinerant antifferromagnet MngoCu4o, 
16:27509 (R:US) 


MANGANESE COMPOUNDS 
Magnetic excitations in the triangular antiferromagnet Mng3Sn, 
16:27508 (R:US) 


MANGANESE NODULES 
See MANGANESE ORES 


MANGANESE ORES 
1989 NEDO annual summary of studies. (3).: Research and de- 
velopment of industrial technology, 16:28112 (I;JP;In 
Japanese) 
Research and development project of manganese nodule min- 
ing system, 16:28114 (IA;JP;in Japanese) 
MANGANESE STEELS 
Irradiation creep experiments on fusion reactor candidate struc- 
tural materials, 16:27539 (R;FR) 


MANIPULATORS 
Pickering NGS - a large scale fuel channel replacement pro- 
gram retubing tool carrier (RTC), 16:26709 (IA:CA) 
Research and development at ORNL/CESAR towards cooperat- 
ing robotic systems for hazardous environments, 16:28039 
(R;US) 
Robotic systems for reactor servicing and repair, 16:26688 
(IA:CA) 
Test results of subsea robot development, 16:28118 (R;DE) 
MANUALS 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA:JP;In Japanese) 
Microcomputers for problem diagnosis and decision support, 
16:29537 (IA;CA) 
MANUFACTURING 
See also COMPUTER-AIDED MANUFACTURING 
Process control for survival, 16:29484 (R;US) 
Yttria-stabilized zirconia solid oxide electrolyte fuel cells— 
monolithic solid oxide fuel cells: Final report, 16:27311 (R;US) 


MAPLE REACTOR 
A dynamic model of the reactor coolant system flow for KMRR 
plant simulation, 16:26888 (RA;CA) 
Highlights in KMRR nuclear design, 16:26889 (RA;CA) 
KMRR thermal power measurement error estimation, 16:26887 
(RA;CA) 
Neutronic characteristics of KMRR reference core, 16:26885 
(RA;CA) 
Shielding design of the beam tube in the KMRR, 16:26886 
(RA;CA) 
The MAPLE-X concept dedicated to the production of radio- 
isotopes, 16:26904 (IA;CA) 
The MAPLE-X concept dedicated to the production of radio- 
isotopes, 16:26921 (IA;CA) 
The advanced MAPLE reactor concept, 16:26884 (R;CA) 
MAPPING 
See also GENETIC MAPPING 
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Normalization of the parameterized Courant-Snyder matrix for 
symplectic factorization of a parameterized Taylor map, 
16:28205 (R:US) 

MARCOULE PHENIX REACTOR 

See PHENIX REACTOR 


MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 
Summary of an assessment of potential waterborne accidents 
during transport of the Shippingport reactor pressure vessel 
and neutron shield tank assembly, 16:27211 (R;US) 
MARS PLANET 
Nuclear thermal rockets: A systems study, 16:26929 (R;US) 
MASS SPECTROMETERS 
lon-ion reactions of large cations and anions generated by elec- 
trospray ionization, 16:27846 (R;US) 
Progress in AMS measurements at the LLNL spectrometer, 
16:28436 (R:US) 
MASS SPECTROSCOPY 
Advances in mass spectrometric techniques applied to 
petroleum geochemistry, 16:27815 (|:BR) 
Rapid production of graphite without contamination of biomedi- 
cal AMS, 16:28037 (R:US) 
MATERIAL BALANCE AREA 
Materials balance area Custodian Performance Evaluation Pro- 
gram at PNL, 16:25989 (R;US) 
MATERIAL UNACCOUNTED FOR 
Materials accounting software for evaluation of inventory differ- 
ences, 16:26161 (R;US) 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
ISOTOPE ENRICHED MATERIALS 
MATRIX MATERIALS 
MOLDING MATERIALS 
PHOTOCHROMIC MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
REACTOR MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SINTERED MATERIALS 
STEMMING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 
Energy and Technology Review, February—March 
16:27454 (R;US) 
NIKE2D: A nonlinear, implicit, two-dimensional finite element 
code for solid mechanics: User manual, 16:27638 (R;US) 
Research and development project of photo-reactive materials.: 
Advanced PHB materials (design and characterization of PHB 
materials), 16:27737 (IA;JP;in Japanese) 
Special irradiations report for January 1953, 16:27542 (R;US) 
The use of high velocity launchers for scientific and engineering 
studies, 16:27631 (R;US) 
Ultrasonic characterization of fatigue crack closure, 16:27596 
(R;US) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
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MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also REMOTE HANDLING EQUIPMENT 

Development of an automatic changing hot-water boiler of 22- 
hole Yontan briquette, 16:25710 (RA;US) 

MATERIALS TESTING 
See also DESTRUCTIVE TESTING 
NONDESTRUCTIVE TESTING 

Materials integrity project. A review of 1984 and proposals for 
1985: A review of 1984 and proposals for 1985, 16:29488 
(R;CA) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of materi- 
als, evaluation of advanced materials by exposure in coal 
liquefaction pilot plant), 16:25624 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of machin- 
ery, development of slurry letdown valves), 16:25625 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of materi- 
als, evaluation of advanced materials by exposure in coal 
liquefaction pilot plant), 16:25624 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of machin- 
ery, development of slurry letdown valves), 16:25625 
(IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of materi- 
als, evaluation of advanced materials by exposure in coal 
liquefaction pilot plant), 16:25624 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of machin- 
ery, development of slurry letdown valves), 16:25625 
(IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of materi- 
als, evaluation of advanced materials by exposure in coal 
liquefaction pilot plant), 16:25624 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of machin- 
ery, development of slurry letdown valves), 16:25625 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of materi- 
als, evaluation of advanced materials by exposure in coal 
liquefaction pilot plant), 16:25624 (IA;JP;in Japanese) 

MATHEMATICAL LOGIC 
What's new in Otter 2.2, 16:29493 (R;US) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
COSMOLOGICAL MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
STAR MODELS 
ZyxZy generalization of the chiral Potts model, 16:29256 (R;SU) 


MECHANICAL TRANSMISSIONS 


MATRICES 

See also R MATRIX 

Supernodal synmbolic Cholesky factorization on a local-memory 
multiprocessor, 16:29553 (R;US) 

MATRIX MATERIALS 

Immobilization of cladding waste by press compaction and 
conditioning for final disposal by encapsulation in a lead con- 
tainer, 16:25919 (R:FR) 

Research and development project of nonlinear photoelectronic 
materials.: Three-dimensional super structure thin films, 
16:27746 (IA:JP;In Japanese) 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (improvement of functional stability 
for PHB materials), 16:27735 (IA;JP;ln Japanese) 

MAXWELL EQUATIONS 

Solving Maxwell's equations in 3D and 2D by means of MAFIA 
[MAxwell’s equations by the Finite Integration Algorithm], 
16:28173 (RA;US) 

MEA LINAC 

A LVDT conditioner for the beam profile monitors of the AmPS, 
16:28312 (R;NL;In Dutch) 

Beam optics of the AmPS extraction line, 16:28309 (R:NL) 

New layout of the Amsterdam Pulse Stretcher: A summary, 
16:28310 (R;NL) 

New layout of the Amsterdam Pulse Stretcher: Revision a, 
16:28311 (R;NL) 

Required accuracy of tune measurement and parametrization of 
chromaticity control, 16:28200 (R:NL) 

Timing injection kickers, 16:28292 (R;NL;in Dutch) 

MEASURING INSTRUMENTS 

See also BOLOMETERS 

CALORIMETERS 
LEVEL INDICATORS 
LYSIMETERS 
MAGNETOMETERS 
MOISTURE GAGES 
MONITORS 
RADIATION DETECTORS 
THERMOCOUPLES 
THERMOMETERS 

Interlaboratory comparison of four heat flow meter apparatuses 
on planed polyisocyanurate boards foamed with CFC-11, 
16:27762 (R;US) 

Primary standards laboratory report 2nd half 1990: Measure- 
ment Standards Department, 16:28313 (R;US) 

Signal parameter algorithms for trend analysis of digital data ac- 
quisition systems, 16:28450 (R;US) 

MEASURING METHODS 
Slant hot-wire inclination measurement using dual laser beams, 
16:28423 (R:JP:in Japanese) 
MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL ENGINEERING 
Technical abstracts: Mechanical engineering, 1990, 16:28038 
(R;US) 
MECHANICAL HEART 
Heart value processsing: A feasibility study, 16:28829 (R;US) 
MECHANICAL PROPERTIES 
See also CREEP 
YOUNG MODULUS 

MECTUB: A thermomechanical model for overheating studies of 
LMFBR Steam Generator tubes during a sodium/water reac- 
tion, 16:26772 (RA;XA) 

MECHANICAL STRUCTURES 
See also BRIDGES 
INTAKE STRUCTURES 
SUPPORTS 

DYNAS3D: A nonlinear, explicit, three-dimensional finite element 
code for solid and structural mechanics: User manual, 
16:27639 (R;US) 

MECHANICAL TRANSMISSIONS 

Flat belt continuously variable high speed drive: Quarterly 
progress report, January 1, 1991—April 1, 1991, 16:27443 
(R;US) 
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MECHANICAL VIBRATIONS 


MECHANICAL VIBRATIONS 
Proposed on-line automatic vibration monitoring and diagnostic 
system in nuclear generating stations, 16:26862 (IA:CA) 
Proposed on-line automatic vibration monitoring and diagnostic 
system in nuclear generating stations, 16:26720 (IA:CA) 


MECHANICS 
See also DYNAMICS 
FLUID MECHANICS 
QUANTUM MECHANICS 
Development of power plants utilizing geothermal water.: Re- 
search on behavior of a geothermal reservoir affected by 
reinjected thermal water, 16:26464 (IA:JP:In Japanese) 
NIKE2D: A nonlinear, implicit, two-dimensional finite element 
code for solid mechanics: User manual. 16:27638 (R:US) 
The Advanced Software Development and Commercialization 
Project: Progress report PR-2, 16:29495 (R:US) 


MEDICAL PERSONNEL 

See also RADIOLOGICAL PERSONNEL 

Courses and syllabus (Radiation Protection training), 16:27000 
(RA:FR) 

Identification and analysis of needs (Radiation Protection train- 
ing), 16:26998 (RA:FR) 

Management plan for Chemical Stockpile Emergency Prepared- 
ness Program Medical Course (Re)Design, 16:28839 (R:US) 

On training improvement of doctors of various specialities on ra- 
diobiology, 16:28761 (IA;SU;In Russian) 


MEDICINE 
See also DENTISTRY 
NUCLEAR MEDICINE 
Proceedings of the 19. Meeting on Radiology from Rio de 
Janeiro and 12. Meeting of Radiology Residents from Rio de 
Janeiro, 16:28616 (|;BR;in Portuguese) 


MEGAKARYOCYTES 
See BONE MARROW CELLS 


MELANOCYTES 
See ANIMAL CELLS 


MELTDOWN 
An idealized transient model for melt dispersal from reactor cav- 
ities during pressurized melt ejection accident scenarios, 
16:26939 (R;US) 
Fission product chemistry in severe nuclear reactor accidents, 
16:27025 (R;FR) 


MELTING 
Molecular dynamics simulation of the effect of interfaces in melt- 
ing and solid-state amorphization, 16:27704 (R;US) 


MEMBRANE PROTEINS 
16:28605 (PA;US) 
Role of transit peptides in the localization of chloroplastic pro- 
teins: Progress report, June 1, 1989-January 31, 1991, 
16:28601 (R;US) 


MEMBRANE TRANSPORT 
Development of a high performance separation membrane com- 
plex methane gas producer, 16:26265 (IA;JP:In Japanese) 
Role of transit peptides in the localization of chloroplastic pro- 
teins: Progress report, June 1, 1989-January 31, 1991, 
16:28601 (R;US) 


MEMBRANES 
See also CELL MEMBRANES 
MUCOUS MEMBRANES 
A ceramic membrane for gas separations, 16:27668 (RA;US) 
Development of ceramic membranes for gas separation: FY 
1990 development activities, 16:26252 (R;US) 
Gas separations using inorganic membranes, 16:27669 (RA;US) 
High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report No. 6, December 21, 1990—March 
20, 1991, 16:25607 (R:US) 
Research and development project of advanced polymer materi- 
als for membrance separation, 16:27729 (IA;JP;in Japanese) 
Water transport properties of fuel cell ionomers, 16:27323 (R;US) 
MENDELEVIUM 259 
Study of the fast chemical separation of divalent actinides from 
nuclear reaction products, 16:27938 (IA;SU) 
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MENDELEVIUM COMPLEXES 
Extraction coefficients of Am, Cm, Cf. Fm, Md and Eu in the tetra- 
butylpyrophosphate (TBPP)-HNO3 system, 16:27988 (IA:SU) 
Study of the fast chemical separation of divalent actinides from 
nuclear reaction products, 16:27938 (lIA;SU) 
MERCURY 
Interim action proposed plan: Mercury tank remediation at the 
Oak Ridge Y-12 plant, Oak Ridge, Tennessee, 16:28539 
(R:US) 
MERCURY CHLORIDES 
Liquid structure and melting of trivalent metal chlorides, 
16:27869 (R:XA) 
MERISTEMS 
Content of some phytohormones in morphologically anomalous 
organs of spruce and basswood sprouting under chronic irra- 
diation, 16:28771 (IA:SU;In Russian) 
MESH GENERATION 
Aranha: a 2D mesh generator for triangular finite elements, 
16:29549 (R:BR:In Portuguese) 
MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also AXIAL VECTOR MESONS 
BOTTOMONIUM 
CHARMONIUM 
PSEUDOSCALAR MESONS 
TENSOR MESONS 
TOPONIUM 
Z° decays due to the three-boson interaction, 16:28967 (R;SU) 
METABOLISM 
See also GLYCOLYSIS 
Alternative trends of carbohydrate metabolism in muscular tis- 
sue of the irradiated animals, 16:28677 (IA;SU;In Russian) 
Effect of increased natural background on the processes of ener- 
getic metabolism in wild rodents, 16:28756 (IA;SU;In Russian) 
Effect of low dose irradiation on intensity and trend of 
metabolism in agricultural plants, 16:28770 (IA;SU;In Russian) 
Some aspects of the effect of low dose irradiation on 
metabolism in rat brain, 16:28785 (IA:SU;In Russian) 
METABOLITES 
TNT metabolites in animal tissues: 
1990, 16:28837 (R;US) 
METAGALAXY 
See UNIVERSE 
METAL VAPOR LASERS 
Development and operation of a solid-state switch for thyratron 
replacement, 16:26224 (R;US) 
METAL-METAL OXIDE BATTERIES 
Technology assessment of ambient temperature rechargeable 
lithium batteries for electric vehicle applications, 16:27231 
(R;US) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
ZINC-BROMINE BATTERIES 
Accelerated aging and discharge of lithium/thionyl-chloride “D” 
cells, 16:27232 (R;US) 
Development of prototype sealed bipolar lithium/sulfide cells, 
16:27220 (R;US) 
METALLURGICAL FLUX 
A overview of the meniscometer/wetting balance technique for 
wettability measurements, 16:27629 (R;US) 
METALLURGY 
See also EXTRACTIVE METALLURGY 
PHYSICAL METALLURGY 
The role of nuclear metallurgy in reactor engineering, 16:28049 
(|;BR;In Portuguese) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
ALUMINIUM 
GERMANIUM 
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LEAD 

LIQUID METALS 
MERCURY 

POLONIUM 

RARE EARTHS 
TRANSITION ELEMENTS 

16:27763 (PA:US) 

16:27625 (PA:US) 

Analytical and experimental evaluation of joining silicon nitride- 
to-meta! for advanced heat engine applications, 16:27423 
(RA:US) 

Bioaccumulation of radionuclides and metals by microorganisms: 
Potential role in the separation of inorganic contaminants and 
for the in situ treatment of the subsurface, 16:28623 (R:US) 

Effect of convection on weld pool development, 16:27513 (R;US) 

Effect of pH on the release of radionuclides and chelating 
agents from cement-solidified decontamination ion-exchange 
resins collected from operating nuclear power stations, 
16:25976 (R;US) 

Finite element modeling of orthogonal machining using an 
elastic-viscoplastic material model, 16:27601 (R:US) 

Formation of defect structures in metals during irradiation: Sum- 
mary of plenary discussion session Part 1, 16:27491 (R;US) 

High pressure catalytic reactions over single-crystal metal sur- 
faces. 16:27861 (R:US) 

Metal oxide solubility behavior in high temperature aqueous so- 
lutions. 16:27874 (R:US) 

Method for electrolytic decontamination of radioactive contami- 
nated metals, 16:25981 (R:US) 

Publications of the Fossil Energy Advanced Research and Tech- 
nology Development Materials Program, June 1, 1989 
through March 31, 1991, 16:25722 (R;US) 

Technology development of a ceramic gas turbine.: Study on 
test and evaluation methods of junction of ceramic materials, 
16:27448 (IA:JP;In Japanese) 

Weld pool solidification and microstructures, 16:27512 (R;US) 


METAMORPHIC ROCKS 

See also GNEISSES 

Exploration of cystalline rocks for nuclear waste repositories: 
Some strategies for area characterization, 16:26003 (R;US) 

Interim guidelines on performance constraints for nuclear waste 
disposal in crystalline rock, 16:25866 (R;US) 

Region-to-area screening methodology for the crystalline repos- 
itory project: Draft, 16:25873 (R;US) 


METEORITES 
Analytical study on spherules from Toungouska explosion site, 
16:27798 (R;BR;Iin French) 


METEOROLOGY 

31. 1989 meteorological year book of Ispra, 16:28467 (R;FR;in 
Italian) 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (Research on the utilization system (research on me- 
teorological data for construction of the utilization system)), 
16:26416 (IA:JP;in Japanese) 


METHANE 

Atmospheric methane concentrations—the NOAA/CMDL global 
cooperative flask sampling network, 1983-1988, 16:28474 
(R;US) 

Carbon black from coal by the HYDROCARB process, 
16:25643 (R;US) 

Development of a high efficiency membrane complex methane 
production unit.: Development of instrumentation and control 
system technology, 16:26257 (IA;JP;in Japanese) 

Development of a high efficiency membrane complex methane 
production unit.: Development of high efficiency bioreactors, 
16:26258 (IA;JP;In Japanese) 

Development of an improved type of drilling-rig for methane 
drainage bore-holes (main phase). Final report, 16:25698 
(1;DE;In German) 

Microbiology and physiology of anaerobic fermentations of cel- 
lulose: Progress report, 16:26261 (R;US) 


MICA 


Tunable far infrared laser spectroscopy of Van der Waals 
molecules in a planar supersonic jet expansion. 16:28422 
(R:US) 

METHANOGENIC BACTERIA 

Research and development project of total water recycle sys- 

tem.: Microorganisms, 16:28546 (IA:JP;In Japanese) 
METHANOL 

A novel process for methanol synthesis: Progress report, March 
1, 1991—May 31, 1991, 16:25604 (R:US) 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report six, 
Costs of producing methanol from unutilized domestic natural 
gas, 16:26299 (R:US) 

Conversion of biomass and fossil fuels to methanol and its ef- 
fect on CO2 emissions, 16:26259 (R:US) 

High pressure catalytic reactions over single-crystal metal sur- 
faces, 16:27861 (R:US) 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
June 1990—July 1991, 16:27862 (R:US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 14, December 16, 1990—March 
15, 1991, 16:25593 (R;US) 

METHANOL FUELS 

Demonstration test of methanol transformation for petroleum 
thermal power generators.: Demonstration test for a total 
methanol reformong power generation system, 16:26476 
(IA;JP;in Japanese) 

Demonstration tests for converting oil-fired power plants to 
methanol.: Methanol reforming power generation technology 
(research on catalysts), 16:26482 (IA;JP;In Japanese) 

Ignition enhancement of the DDC methanol engine - Results, 
16:27438 (RA;US) 

Methanol fuel injector improvements in two-stroke methanol fu- 
eled diesel engines, 16:27437 (RA;US) 

METHANOL PLANTS 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report six, 
Costs of producing methanol from unutilized domestic natural 
gas, 16:26299 (R;US) 

METHOXYBENZENE 

See ANISOLE 

METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
[State resolved studies of the methyl radical]: Annual technical 
progress report, 16:27886 (R;US) 
METHYL PHENYL ETHER 
See ANISOLE 
METHYL RADICALS 
[State resolved studies of the methyl radical]: Annual technical 
progress report, 16:27886 (R;US) 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
MHD GENERATOR CDIF 

DOE/EPA site demonstration: DOE Health and Safety Plan, 

16:27244 (R;US) 
MHD GENERATORS 

Numerical flow simulation in the slagging stage of an MHD coal 

combustor, 16:25713 (R;US) 
MICA 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 7, March 15, 1989-June 14, 1989, 16:25588 (R;US) 

The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
10, December 15, 1989—March 14, 1990, 16:25591 (R;US) 

The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
9, September 15, 1989-December 14, 1989, 16:25590 (R;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 11, March 15, 1990—June 14, 1990, 16:25592 (R;US) 
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MICROBIAL FLORA 


MICROBIAL FLORA 
See MICROORGANISMS 
MICROCOMPUTERS 

See also PERSONAL COMPUTERS 

Adapting reactor-physics computer codes to microcomputers 
16:26825 (IA:CA) 

Managing microcomputer modem use. 16:29499 (RA:US) 

MICRODOSIMETRY 

Microdosimetric aspects of radiobiology, 16:29170 (IA:SU:In 

Russian) 
MICROEARTHQUAKES 

Technical support for geopressured-geothermal well activities in 
Louisiana: Annual report. 1 December 1988-31 December 
1990. 16:26445 (R:US) 

MICROELECTRONICS 

Distortion free projection lithography. 16:28428 (R:US) 

Vacuum microelectronics: An application in future particle 
physics experiments?, 16:28407 (R:GB) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
CYANOBACTERIA 

Comparative examination of deep subsurface microorganisms 
at geographically and climatically diverse locations on DOE 
lands: Final technical report, March 1, 1989—April 30, 1991, 
16:28496 (R;US) 

Development of a high efficiency membrane complex methane 
production unit.: Development of instrumentation and control 
system technology, 16:26257 (IA;JP;In Japanese) 

Development of fuel alcohol production technology.: Screening 
and breeding of excellent bacteria strains, 16:26255 (IA;JP;In 
Japanese) 

Effect of irradiation and antibiotics on the dynamics of 
antiobiotic-resistant types autoflora in the experimental ani- 
mals, 16:28726 (IA;SU;In Russian) 

Postradiation dysbioses and its correction with immunoglobu- 
lins, 16:28753 (IA;SU;In Russian) 

Research and development of the gene recombination DNA uti- 
lization technology, 16:28647 (IA:JP;In Japanese) 

Research and development project of total water recycle sys- 
tem.: Membrane materials, 16:28547 (iA;JP;in Japanese) 

MICROWAVE HEATING 

Fabrication of silicon nitride ceramics by microwave heating, 

16:27661 (R;US) 
MICROWAVE RADIATION 

Measurement system for the microwave surface resistance of 

oxide superconductors, 16:27688 (R;JP;in Japanese) 
MIGMA DEVICES 

Microinstability thresholds of an axially focused neutralized ion 

beam, 16:29324 (RA;US) 
MIGRATION 

Research and development project of ultimate working robots.: 
Submarine oil production supporting robot, 16:28042 (IA;JP;in 
Japanese) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

Verifying the CFE treaty: Any role for technology, 16:27468 

(R;US) 
MILITARY FACILITIES 

Artificial intelligence technology assessment for the US Army 
Depot System Command, 16:29556 (R;US) 

Evaluation of the Computerized Utilities Monitor and Control 
System installed at the US Army, Europe, 26th Support 
Group at Heidelberg, Germany, 16:27409 (R;US) 

MILITARY PERSONNEL 

The program specifications for the user interface using SAS® 
software for the worldwide household goods information sys- 
tem for transportation modernization (WHIST-MOD), 
16:29554 (R;US) 

MILITARY STRATEGY 

Users’ guide to the Oak Ridge Spreadsheet Battle Model, 

16:29541 (R;US) 
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MILL TAILINGS 

A new process for radium-226 removal from uranium mining ef- 
fluents. 16:25947 (IA:CA) 

Decommissioning and reclamation of the Beaverlodge mine/mill 
operations. 16:25946 (IA:CA) 

Modelling and pathways analysis for uranium mill tailings: The 
national uranium tailings program. 16:26106 (IA:CA) 

Safety assessment of uranium mill tailings: The national ura- 
nium tailings program. 16:25954 (IA:CA) 

Tree density on a vegetated uranium mill tailings site and asso- 
ciated estimates of Ra-226 in above ground biomass. 
16:25948 (IA:CA) 

MILLSTONE-1 REACTOR 

Utility use of PSA. 16:27137 (RA;US) 
MILLSTONE-2 REACTOR 

Utility use of PSA. 16:27137 (RA;US) 
MILLSTONE-3 REACTOR 

Utility use of PSA, 16:27137 (RA;US) 
MINE SHAFTS 

See also ABANDONED SHAFTS 

Staff technical position on regulatory considerations in the de- 
sign and construction of the exploratory shaft facility, 
16:25975 (R:US) 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 

MINERAL OIL 
See LUBRICANTS 
MINERAL OILS 

See also SHALE OIL 

Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.1: Alter- 
native liquid media studies for the liquid phase methanol 
process, 16:25610 (R;US) 

MINERAL WOOL 
Coal fired vitrification process for recycling of utility fly ash, 
16:25666 (RA:US) 
MINERALS 
See also CARBONATE MINERALS 
SILICATE MINERALS 
ZEOLITES 

Metabasite, amphibolite and metapelite geochemistry from Ba- 
cao Complex, Iron Quadrangle, Minas Gerais, 16:28512 
(|;BR;In Portuguese) 

MINERS 

See also COAL MINERS 

improved mortality searches for Ontario miners using social in- 
surance index identifiers, 16:26124 (R;CA) 

The mortality experience of a group of Newfoundland fluorspar 
miners exposed to Rn progeny, 16:28656 (R;CA) 

MIRRORS 
Fe-W supermirrors for polarizing neutrons, 16:27497 (R;US) 
MISCH METAL 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high-rate type hydrogen battery)), 16:26402 (IA;JP;in 
Japanese) 

MISGURNUS 
See FISHES 
MISSILES 

The functional dependence of trajectory dispersion on initial 

condition errors, 16:28457 (R;US) 
MISSOURI 

Proceedings of the geosciences workshop: Weldon Spring Site 
Remedial Action Project, 16:28498 (R;US) 

Seismic hazard evaluation for the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky, 16:28844 (R;US) 

MITOCHONDRIA 

Effect of carbacholine on postradiation changes of respiration 
and oxidative phosphorylation in hepato- and enterocytes mi- 
tochondria, 16:28699 (IA;SU;In Russian) 

State of energy accumulation system in tissues following ioniz- 
ing radiation effect, 16:28682 (IA;SU;In Russian) 





MIXED CARBIDE FUELS 

Measurement of the carbon potential of uranium-plutonium 

mixed carbide fuel by gas equilibration, 16:27681 (IA;SU) 
MIXED NITRIDE FUELS 

Fabrication of uranium-plutonium mixed nitride fuel pins (89F- 
3A) for second irradiation test at JMTR, 16:26779 (R:JP:In 
Japanese) 

MIXED OXIDE FUEL FABRICATION PLANTS 

Integrated five station nondestructive assay system for the sup- 
port of decontamination and decommissioning of a former 
plutonium mixed oxide fuel fabrication facility, 16:26154 
(RA;FR) 

MIXED.OXIDE FUELS 

Characteristics and management of waste produced by the 
MOX fuel cycle in light-water reactors, 16:25921 (R;FR) 

In-reactor measurement of operating temperature in (Th,U)O2 
fuel: Effect of pellet microstructure, 16:26650 (lA;CA) 

In-reactor measurement of operating temperature in ThO.-UO2 
tuel: Effect of pellet microstructure, 16:26725 (IA;CA) 

Institute for transuranium elements Karlsruhe. Annual report 
1989, 16:26846 (R;FR) 

MOX fuel studies at the European Institute for Transuranium El- 
ements, 16:26551 (RA:XA) 

Quality control provisions applied in the preparation and charac- 
terization of Pu-bearing PERLA standards, 16:26156 (R;FR) 

MIXED STATE 
[Mixed valent and heavy ferimons and related systems]: Final 
technical report, 16:29219 (R;US) 
MIXTURES 
See also HOMOGENEOUS MIXTURES 
SLURRIES 
SOLUTIONS 

Survey on co-processing development trend in foreign coun- 
tries.: Report of Result, 16:25641 (R;JP;in Japanese) 

Thermophysical properties of supercritical fluids and fluid mix- 
tures: Progress report, May 15, 1988—July 14, 1991, 
16:28907 (R;US) 

MM-0011 
See NICKEL BASE ALLOYS 
MOCKUP 

See also PHANTOMS 

Simplified experimental two loop facility for code assessment: 
Final report for the period 15 December 1987 - 28 February 
1991, 16:26527 (R;XA) 

MODELS (BIOLOGICAL) 

See BIOLOGICAL MODELS 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (FUNCTIONAL) 

See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STAR) 

See STAR MODELS 
MODERATORS 

Measuring moderator temperatures in a CANDU reactor, 
16:26645 (IA;CA) 

Measuring moderator temperatures in a CANDU reactor, 
16:26865 (1A;CA) 

Prediction of moderator temperature distribution inside CANDU 
calandria and its effect on criticality and safety, 16:26623 
(IA;CA) 

Prediction of moderator temperature distribution inside CANDU 
calandria and its effect on criticality and safety, 16:26704 
(IA;CA) 

MODES (OSCILLATION) 

See OSCILLATION MODES 
MODULAR CONSTRUCTION 

See MODULAR STRUCTURES 


MOLTEN CARBONATE FUEL CELLS 


MODULAR STRUCTURES 

350 MW(t) MHTGR preassembly and modularization, 16:26558 
(R:US) 

Development of commercial photovoltaic power generation sys- 
tem technology.: Study on commercial amorphous solar cells 
(study on production technology of commercial amorphous 
solar cells (large cell production technology)), 16:26368 
(IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Development of boundary 
technology (development of the frame of solar cells (studies 
on the solar cell array incorporated with the building material- 
used for personal housing)), 16:26376 (IA;JP;In Japanese) 


MOISTURE 
Corrosion of copper-based materials in irradiated moist air sys- 
tems, 16:27635 (R;US) 
MOISTURE GAGES 


Neutron moisture gauge for roofing surveys: Experiment and 
simulation, 16:26230 (IA;CA) 


MOLASSES 
Development of fuel alcohol production technology.: Research 
and development of total system technology, 16:26256 
(IA;JP;in Japanese) 
MOLDING MATERIALS 
Polymide scale-up in a new facility: Final report, 16:28437 (R;US) 


MOLDS 
See FUNGI 


MOLECULAR IONS 
The simultaneous measurement of chemical shift tensors, bond 


distances and molecular correlation times in_ solution, 
16:29192 (1A;BR) 


MOLECULAR ORBITAL MODEL 
See MOLECULES 


MOLECULAR SIEVES 
Tritium isotopic exchange in air detritiation dryers, 16:25869 
(R;CA) 
MOLECULES 
See also POLYATOMIC MOLECULES 
Energy transfer processes in solar energy conversion: Progress 
report, March 1, 1990—February 28, 1991, 16:26355 (R;US) 
Research and development project of nonlinear photoelectronic 
materials.: Organic conjugated polymer films, 16:27740 
(IA;JP;in Japanese) 


MOLLUSCS 

See also MUSSELS 

Accumulation of heavy metals in edible molluscs, 16:28558 
(I;BR;In Portuguese) 

Chromosomal aberrations induced by ionizing radiation in Biom- 
phalaria glabrata (SAY, 1818) embryos, 16:28660 (I;BR;In 
Portuguese) 

Effect of superlow +-irradiation on cilica motor activity of gill cili- 
ate epithelium of bivalve Mollusc of edible mussel, 16:28781 
(IA;SU;in Russian) 


MOLTEN CARBONATE FUEL CELLS 

Development of fuel cell power generation technology.: Results 
of operational research on 200 kW on-site generation system 
using PCFC. Steps toward development of 100 kW stacked 
MCFC and its peripheral systems, 16:27321 (IA;JP;In Japan- 
ese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (studies on stack operation)), 16:27315 (IA;JP;in 
Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell system (development of stacks and periph- 
eral equipment (development of stacks)), 16:27314 (IA;JP;in 
Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (studies on stack operation)), 16:27315 (IA;JP;in 
Japanese) 


ERA Vol. 16, No. 10 833 





MOLTEN CARBONATE FUEL CELLS 


Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell system (development of stacks and periph- 
eral equipment (development of stacks)), 16:27314 (IA\JP;In 
Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (studies on stack operation)), 16:27315 (IA;JP;In 
Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell system (development of stacks and periph- 
eral equipment (development of stacks)), 16:27314 (IA;JP;In 
Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fue! cell (development of stacks and peripheral 
equipment (studies on stack operation)), 16:27315 (IA;JP;In 
Japanese) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
power generation system (support study), 16:27317 (IA:JP;In 
Japanese) 

MOLTEN SALT COOLANTS 

See MOLTEN SALTS 
MOLTEN SALTS 

Screening in dense ionic fluids, 16:27867 (R;XA) 
MOLYBDATES 

Behaviour of molybdates of some elements in sodium hydroxide 
and nitric acid solutions, 16:27964 (IA;SU) 

MOLYBDENUM 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
January 1991—March 1991, 16:25606 (R;US) 

Simulation of the growth of Mo/Si multilayers, 16:27636 (R;US) 

MOLYBDENUM ALLOYS 
See also ALLOY-NIS3CR19FE19NB5MO3 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 
Dual ion impiantation effects on fatigue properties of Fe-13Cr- 


15Ni alloys, 16:27506 (R;US) 
Wear behavior of 2-1/4 Cr-1Mo tubing against alloy 718 tube- 


support material 
16:27640 (R;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 
Use of ultrasound for enhanced direct coal liquefaction: Final 
report, August 1988—November 1990, 16:25598 (R;US) 
MOLYBDENUM OXIDES 
Mechanism of hydrodenitrogenation: Part 6, Hydrodenitrogena- 
tion of pyridine over acidic molybdenum catalysts: Sixth 
quarter report, January 1—March 31, 1991, 16:25602 (R:US) 
MOLYBDENUM SULFIDES 
lon implantation and mixing of lubricious compounds, 16:27654 
(RA;US) 
The conversion of lignin model compounds into phenolic prod- 
ucts using MoS2 and Pt on acidic supports, 16:26292 (RA;US) 
MOMENTUM (ANGULAR) 
See ANGULAR MOMENTUM 
MONITORED RETRIEVABLE STORAGE 
A monitored retrievable storage facility: Technical background 
information, 16:25890 (R;US) 
MONITORING 
See also BEAM MONITORING 
Monitoring local changes of the core stability of a BWR, 
16:26964 (RA;FR) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING NETWORK 
See MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
FAILED ELEMENT MONITORS 
RADIATION MONITORS 
A discriminating bubbler system for HTO and HT measurement, 
16:28316 (R;CA) 


in sodium-cooled steam generators, 
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MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (FAILED ELEMENTS) 

See FAILED ELEMENT MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONJU REACTOR 

Detection systems of SG tube failure in Monju to limit failure 
within design basis leak, 16:27062 (RA;XA) 

MORGANTOWN ENERGY TECHNOLOGY CENTER 

Fluidization research program at the Morgantown Energy Tech- 
nology Center, 16:25567 (RA;US) 

METC'’s Fluid-Bed Gasifier (FBG), 16:25566 (RA;US) 

MORTALITY 

Standards for collection of identifying information for health 

record keeping, 16:29568 (R;CA) 
MOTION DETECTION SYSTEMS 

Current status of the DNA Remote Security Station (RSS), 
16:26173 (R;US) 

Status of the Video Imaging System for Detection, Tracking, and 
Assessment (VISDTA) scanning sensor program, 16:28071 
(R;US) 

MOUND LABORATORY 

Safety assessment of the tape processing facility, 16:26132 

(R;US) 
MOUTH 
See ORAL CAVITY 


MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 

Effect of ionizing radiations on metabolism and structural and 
functional characteristics of erythroid cells and enterocytes in 
animals, 16:28688 (IA;SU;In Russian) 

Modification of small intestinal injury by radioprotective sub- 
stances of various chemical classes, 16:28807 (IA;SU;In 
Russian) 

MUF 
See MATERIAL UNACCOUNTED FOR 
MULTI-PARAMETER ANALYSIS 

A scheme of parametric energy transformation, 

(R;SU;In Russian) 
MULTICHARGED IONS 

Advanced methods for structural characterization of large multi- 
ply charged ions: Obtaining charge state determination and 
improved sensitivity, 16:27841 (R;US) 

Are large highly charged polyatomic ions stable?, 16:27847 
(R;US) 

Thermally induced dissociation of large ions from electrospray 
ionization, 16:27844 (R;US) 

MULTIPLE PRODUCTION 

Energy and mass-number dependence of the dissociation tem- 

perature in hydrodynamical models, 16:29116 (R;BR) 
MULTIPLICATION FACTORS 
Impact of different libraries on the performance calculation of a 
modul-type pebble bed HTR, 16:26570 (RA;XA) 
Nuclear data related to HTRs, 16:26571 (RA;XA) 
MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Construction and test of the proportional wire chambers for 
TOPAS Il, 16:28321 (R;DE;in German) 

Development of a test set up - including trigger system, HV- and 
power supplies, frontend and readout electronics - for the in- 
vestigation of multiwire proportional chambers with cosmic 
muons, 16:28400 (R;DE;In German) 

From the High Energy Physics Laboratory to the hospital -some 
experiences of the application of MWPC [multiwire propor- 
tional counter] technology to medicine, 16:28620 (R;GB) 


16:28198 





MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 

Dioxin production in waste bunker fires, 16:27408 (1;DE;In Ger- 
man) 

MUON DETECTION 

Radiative muon capture on oxygen and the induced pseu- 
doscalar coupling, 16:28994 (R;CA) 

MUON NEUTRINOS 

Progress report of a research program in experimental high en- 
ergy physics: Task B. Interactions of leptons and hadrons, 
with accelerator and astrophysical sources: Progress report, 
16:28926 (R;US) 

MUON-CATALYZED FUSION 

Resonance states of muonic molecules and muon-catalyzed fu- 
sion, 16:28900 (RA;JP) 

The muon-catalyzed nuclear energy system, 16:29062 (IA;CA) 

The muon-catalyzed nuclear energy system, 16:28889 (IA;CA) 

MUONIC MOLECULES 

Resonance states of muonic molecules and muon-catalyzed fu- 

sion, 16:28900 (RA;JP) 
MUONS 
Radiative muon capture on oxygen and the induced pseu- 
doscalar coupling, 16:28994 (R;CA) 
MUSCULAR TISSUE 
See TISSUES 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 

Screening toxicity evaluation of Wheeler Reservoir sediments 
using juvenile freshwater mussels (Anodonta imbecillis say) 
exposed to sediment interstitial water, 16:28592 (R;US) 

MUSTARD 
See BRASSICA 
MUTAGENESIS 

Antimutagenic effects in humans, 16:28609 (R;US) 

Effect of chronic +-radiation with low intensities on mutagenesis 
in Sporobolomyces albor ubescens der, 16:28768 (IA:SU;In 
Russian) 

Mechanisms of interaction of radiation with matter: Research 
progress report, July 1, 1988—June 30, 1991, 16:27865 (R;US) 

MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYELOID LEUKEMIA 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, January 1989-June 1991, 16:28606 (R;US) 


N 


N CODES 
NIKE2D: A nonlinear, implicit, two-dimensional finite element 
code for solid mechanics: User manual, 16:27638 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 
Upgrading of light Fischer-Tropsch products: 
16:25611 (R;US) 
NASA 
America at the threshold: America’s space exploration initiative, 
16:27376 (R:US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
See NASA 
NATIONAL CONTROL 
The Canadian public’s awareness and perception of the Atomic 
Energy Control Board. V. 1: Findings, 16:27256 (R;CA) 
NATIONAL DEFENSE 
See also BALLISTIC MISSILE DEFENSE 


Final report, 


NEGATRONS 


A comparison of frequency. criticality. and perishability 
estimates in User Interface Requirements to empirical obser- 
vations of standard message communications in a brigade 
tactical operations center, 16:29572 (R:US) 

NATIONAL GOVERNMENT 

Nuclear regulatory legislation, 101st Congress: Volume 1. No. 
1, 16:27280 (R:US) 

Nuclear regulatory legislation, 101st Congress: Volume 2. No 
1, 16:27281 (R;US) 

The Government-University-Industry Research Roundtable: An- 
nual report. 1990, 16:27250 (R;US) 

NATIONAL PROGRAM PLANS 
Program energy research and energy technologies. Status re- 
port 1990. Photovoltaics, 16:26307 (1;DE;In German) 

NATIONAL REACTOR TESTING STATION 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 

See NSLS 
NATURAL ACTIVITY 

See NATURAL RADIOACTIVITY 
NATURAL GAS 

Effects of thermal diagenesis on the petrophysical properties of 
reservoir rock strata in Niedersachsen. Final report, 16:25732 
(|;DE;In German) 

Natural gas conversion process: 
16:25757 (R;US) 

Natural gas conversion process: 
16:25755 (R;US) 

Short-term energy outlook: Quarterly projections, Third quarter 
1991, 16:27284 (R;US) 

NATURAL GAS INDUSTRY 

Danish sector development over the next 5 years, 16:25748 
(1A;DK) 

Exploitation of world offshore markets: Scope for UK/Danish 
collaboration, 16:25746 (1;DK) 

Natural gas monthly, July 1991 (Contains glossary), 16:27283 
(R;US) 

Secure natural gas technologies in an uncertain time, 16:25758 
(RA;US) 

The essence of collaboration, 16:25749 (IA;DK) 

NATURAL RADIOACTIVITY 

Areas with increased natural radioactivity. Pt. 7. Studies on the 
environmental radiation distribution and cancer risk preva- 
lence in India, 16:28816 (R;DE) 

Environmental radioactivity in Canada 1985: Radiological moni- 
toring annual report, 16:28462 (R;CA) 

Evaluation of effective dose equivalent for natural radioactive 
nuclides contained in flue gas emitted from coal fired power 
station, 16:25689 (R;JP;in Japanese) 

Identification and analysis of needs (Radiation protection train- 
ing), 16:27004 (RA;FR) 

NAVAL PETROLEUM RESERVE 
Quality assurance in the petroleum industry: Oil and gas indus- 
try Total Quality Management (TQM), 16:25731 (R;US) 
NAVAL REACTORS 
See SHIP PROPULSION REACTORS 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

Determining finite volume elements for the 2D Navier-Stokes 
equations, 16:29266 (R;US) 

Evaluation of algorithms for the solution of the drift flux equa- 
tions on advanced computers, 16:29532 (IA;CA) 

NEA 

Contributions of the OECD Nuclear Energy Agency to the im- 
provement of accident management in member countries, 
16:27022 (RA;FR) 

NEAR ULTRAVIOLET RADIATION 
Pyrimidine dimer formation by UVA radiation: Implications for 
photoreactivation, 16:28649 (R;US) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 


Second quarterly report, 


Third quarterly report, 
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NEODYMIUM ALLOYS 


NEODYMIUM ALLOYS 
The influence of self-irradiation on the structure of the ameri- 
cium intermetallics. 16:27588 (IA:SU) 
NEODYMIUM SILICATES 
Radiation-induced amorphization in complex silicates, 16:27696 
(R:US) 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
Adequacy of relative and absolute risk models for lifetime risk 
estimate of radiation-induced cancer, 16:28655 (R:CA) 
Radioisotopes for radioimmunodetection (RAID) and radioim- 
munotherapy (RAIT)—current and new _ perspectives, 
16:27898 (R:US) 
Samarium-145 used for cancer treatment: 
therapy. 16:26225 (RA:US) 
NEPTUNIUM 
Main principles determining the behaviour of transuranium ele- 
ments in natural formations, 16:28517 (IA:SU) 
NEPTUNIUM 237 
Distribution of 2°’7Np, Pu isotopes and *47Am in lake and sea 
sediments. 16:28575 (IA;SU) 
Mossbauer spectroscopy of 2°7Np in solid solutions of actinide 
dioxides, 16:27925 (IA:SU) 
Remote analytical control in FBR fuel experimental reprocess- 
ing at pilot plants, 16:25828 (IA;SU) 
NEPTUNIUM 238 
Production and separation of radionuclides 299Pa, 297U, 23°Np, 
239Np and *4°Am for spectroscopic studies, 16:27941 (IA;SU) 
NEPTUNIUM 239 
Isolation of radiochemically pure 2°°Np from neutron irradiated 
uranium by combined extraction chromatography and anion- 
exchange method, 16:28026 (IA;SU) 
Production and separation of radionuclides 2°5Pa, 297U, 23°Np, 
239Np and *4°Am for spectroscopic studies, 16:27941 (IA;SU) 
NEPTUNIUM CARBIDES 
Electronic structure, chemical bonding and magnetic properties of 
actinide metals and their refractory phases, 16:27678 (IA;SU) 
NEPTUNIUM COMPLEXES 
Electromigration studies of complex formation reactions of neptu- 
nium (5), americium (3) and californium (3), 16:27970 (IA;SU) 
Kinetics aspects of actinide extraction and separation in extrac- 
tion process, 16:28023 (IA;SU) 
Production and separation of radionuclides 2°Pa, 257U, 258Np, 
239Np and 24°Am for spectroscopic studies, 16:27941 (IA;SU) 
NEPTUNIUM COMPOUNDS 
See also NEPTUNIUM CARBIDES 
NEPTUNIUM NITRIDES 
NEPTUNIUM OXIDES 
NEPTUNIUM TELLURIDES 
Electrolysis 
Flow electrolysis technique for production and stabilization of 
neptunium and plutonium in certain oxidation states, 
16:28019 (IA;SU) 
Electronic Structure 
Mossbauer spectroscopy as a nuclear probe for actinide chem- 
istry, 16:27932 (IA;SU) 
Electrophoresis 
Electromigration of carrier-free radionuclides. lon mobility and 
hydrolysis of Np(5) and Am(3) in aqueous electrolytes solu- 
tions, 16:27976 (IA;SU) 
Extraction Chromatography 
Flow electrolysis technique for production and stabilization of 
neptunium and plutonium in certain oxidation states, 
16:28019 (IA;SU) 
Hydrolysis 
Electromigration of carrier-free radionuclides. lon mobility and 
hydrolysis of Np(5) and Am(3) in aqueous electrolytes solu- 
tions, 16:27976 (IA;SU) 
lon Mobility 
Electromigration of carrier-free radionuclides. lon mobility and 
hydrolysis of Np(5) and Am(3) in aqueous electrolytes solu- 
tions, 16:27976 (IA;SU) 


Photon activation 
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Luminescence 

Spectral-luminescent properties of actinides in elpasolite struc- 

ture. 16:27924 (IA:SU) 
Moessbauer Effect 

Mossbauer spectroscopy as a nuclear probe for actinide chem- 

istry, 16:27932 (IA:SU) 
Multi-Element Separation 

Membrane extraction of transuranium elements from the solu- 

tions of inorganic complex-forming agents, 16:27972 (IA:SU) 
Oxidation 

Flow electrolysis technique for production and stabilization of 
neptunium and plutonium in certain oxidation states, 
16:28019 (IA;SU) 

Kinetics of some oxidation-reduction reactions of uranium and 
neptunium in organic trialkyl phosphate solutions, 16:28013 
(IA;SU) 

Radiation chemistry of actinides, 16:25826 (IA:SU) 

The influence of ultrasound on redox reactions of actinide ions 
in aqua solution, 16:28017 (IA:SU) 

The study of kinetics of O- reactions with plutonium (6) and 
americium (6) ions in aqueous solutions by pulse radiolysis 
method, 16:27895 (IA;SU) 

Purification 

lsolation of neptunium traces from uranium compounds remov- 

ing the matrix by extraction, 16:28006 (IA;SU) 
Radiolysis 

Radiation chemistry behaviour of plutonium, neptunium and ura- 
nium in organic solutions of extractions systems, 16:25827 
(IA;SU) 

Radiation chemistry of actinides, 16:25826 (IA;SU) 

The study of kinetics of O~ reactions with plutonium (6) and 
americium (6) ions in aqueous solutions by pulse radiolysis 
method, 16:27895 (IA;SU) 

Reduction 

Radiation chemistry behaviour of plutonium, neptunium and ura- 
nium in organic solutions of extractions systems, 16:25827 
(IA;SU) 

Radiation chemistry of actinides, 16:25826 (IA;SU) 

The reduction reaction of neptunium and plutonium ions in the 
presence of solid phase catalysts, 16:28018 (IA;SU) 

NEPTUNIUM NITRIDES 

Electronic structure, chemical bonding and magnetic properties of 

actinide metals and their refractory phases, 16:27678 (IA;SU) 
NEPTUNIUM OXIDES 

High resolution neutron spectroscopy of crystal field excitations 
in NpOz, 16:29202 (IA;SU) 

Mossbauer spectroscopy of 237Np in solid solutions of actinide 
dioxides, 16:27925 (IA;SU) 

On the 25 K phase transitions in NpO2: effect of Jang-Telier lat- 
tice distortions and quadrupolar ordering, 16:27679 (IA;SU) 

NEPTUNIUM TELLURIDES 

Compression studies up to 55 GPa on NaCl type compounds 

AnX: An=Np, Pu and X=Sb, Te, 16:27755 (IA;SU) 
NERVE CELLS 
Effect of low dose irradiation on neurons and central nervous 
system, 16:28787 (IA;SU;In Russian) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
An application of neural networks to process and materials con- 
trol, 16:26163 (R;US) 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION 

Measurement of electric field from plasma rotation using CVI 
lines, 2: Electric field profile of NBI heated plasma in CHS, 
16:29354 (RA;JP) 

NEUTRAL-PARTICLE TRANSPORT 

See also NEUTRON TRANSPORT 

Analytical calculation of neutral transport and its effect on ions, 
16:29285 (R;US) 

NEUTRALIZATION (CHEMICAL) 

See PH VALUE 





NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINOS 
See also COSMIC NEUTRINOS 
MUON NEUTRINOS 

Light neutrino masses in the Fritzsch model with horizontal 
Peccei-Quinn symmetry, 16:28993 (R;CA) 

Production of neutrinos at HERA, 16:28940 (R;NL) 

NEUTRON ACTIVATION ANALYSIS 

Activation with neutrons, 16:26229 (IA;BR;In Portuguese) 

International Atomic Energy Agency consultants’ meeting on 
Analytical Quality Control Services, Vienna, 17-19 September 
1990, 16:27813 (R;XA) 

Measurements of fast neutron activation in Physikalisch- 
Technische Bundesanstalt, Braunschweig (FRG), 16:29152 
(IA;BR;In Portuguese) 

NEUTRON BEAMS 

Fe-W supermirrors for polarizing neutrons, 16:27497 (R;US) 

Measurements of neutron activation, 16:28193 (IA;BR;In Por- 
tuguese) 

NEUTRON CAPTURE 

See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Phantom models for neutron capture therapy, 16:28618 (R;AU) 
NEUTRON DETECTION 

Comparison between calorimeter and HLNC errors, 16:28402 
(R;US) 

Determination of neutron spectrum emitted at 90 sup(o) in sup 
(27)Al(a,n) sup(30)P reaction, 16:28375 (IA;BR;In Portuguese) 

JSN 401 proportional neutron detector as a monitor of natural n- 
fluxes, 16:28384 (IA:CS;In Slovak) 

Measurements of fast neutron spectra, 16:28371 (IA;BR;In Por- 
tuguese) 

NEUTRON DETECTORS 

Arrangement of two NE0213 liquid scintillator type neutron de- 
tectors, 16:28368 (IA;BR;In Portuguese) 

Computer code for interpolating NE-213 detector response 
functions from functions calculated by Monte Carlo simula- 
tion, 16:28374 (IA;BR;In Portuguese) 

Computer code for pulse height spectra analysis, 16:28377 
(IA;BR;In Portuguese) 

Determination of light curve emitted for protons of NE-213 (1,5” 
x 1,5”), 16:28372 (IA;BR;In Portuguese) 

Determination of light curve emitted for protons of NE-213 (2” x 
2”), 16:28373 (IA;BR;In Portuguese) 

Determination of response function of the NE-213 2” x 2” phi, 
16:28367 (IA;BR;in Portuguese) 

Determination of the light output for NE213 detector, 16:28362 
(IA;BR;In Portuguese) 

Study of reactions (a,n) and (p,n) with NE213 detectors, 
16:29149 (IA:;BR;In Portuguese) 

NEUTRON DIFFRACTION 

Advanced methods in X-ray and neutron structure analysis of 
materials: International conference, 16:28105 (|;CS) 

Neutron scattering: Technological achievements and illustrative 
results, 16:29146 (R;US) 

NEUTRON DIFFRACTOMETERS 

Proposal for a cold neutron diffractometer at ISIS, 16:29157 
(R;GB) 

NEUTRON DIFFUSION EQUATION 

Semi-analytical and empirical methods for local reactor reactiv- 
ity estimation, 16:26823 (IA;CA) 

Solution of the few group neutron diffusion equations on parallel 
architecture computers, 16:29531 (IA;CA) 

TRIVAC: a model diffusion code for fuel management and de- 
sign applications, 16:26822 (IA;CA) 

NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON EMISSION 

Cold fusion research in Japan Atomic Energy Research Insti- 

tute, 16:29060 (RA;JP;In Japanese) 
NEUTRON EVAPORATION 
See NEUTRON EMISSION 


NEUTRONS 


NEUTRON FLUX 
Summary of RETRAN calculations on LaSalle 2 neutron flux os- 
cillation event performed at JAERI, 16:26979 (RA;FR) 

NEUTRON FLUX DENSITY 

See NEUTRON FLUX 
NEUTRON MATTER 

See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 

See MOISTURE GAGES 
NEUTRON MONITORS 

Portable subcriticality measurement system with calculational 
validation capability, 16:28326 (R;US) 

Validation and implementation of an on-line stability monitor, 
16:26965 (RA;FR) 

NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 

Study of uranium distribution in black slate samples, 16:27832 

(IA;SU) 
NEUTRON REACTIONS 

See also FAST FISSION 

"ACTV-FUS/ECN”. Neutron activation cross-section library for 
fusion reactor application: Data from the Petten REAC-ECN-5 
General Activation File, 16:29045 (R;XA) 

Evaluation of '*N neutron data, 16:29065 (RA;XA) 

Experimental determination of the ‘7 Al(n,a)**Na reaction cross- 
section for 14.8 MeV neutrons, 16:29070 (RA;XA) 

Isotopic dependence of the radiative capture cross-section for 
medium and heavy mass nuclei at neutron energies ranging 
from 0.5 to 2.0 MeV, 16:29122 (RA;XA) 

Measurement and evaluation of the ®2Zn(n,p)®Cu, 
9021(n,2n)®°Zr and 1'Cd(n,n’)'™™Cd reaction cross-sections 
averaged over the *°5U fission neutron spectrum, 16:29083 
(RA;XA) 

Neutron data for thermal reactor calculations, 16:29047 (RA;XA) 

Simultaneous evaluation of the level excitation function and of 
the gamme ray spectrum for inelastic scattering of neutrons 
on °Nb, 16:29121 (RA;XA) 

The effect of the *58U neutron strength function uncertainty on 
resonance structure calculations in unresolved regions, 
16:29120 (RA;:XA) 

NEUTRON SOURCES 

Advanced high brightness ion rf accelerator applications in the 
nuclear energy, 16:25967 (R;US) 

Intrinsic neutron source strengths 
16:26828 (R:US) 

NEUTRON SPECTRA 

Use of silicon bipolar transistors as sensors for neutron energy 

spectra determination, 16:28413 (R;US) 
NEUTRON STARS 

Nuclear and particle astrophysics, 16:28870 (R;US) 

Spin ordering in dense matter and magnetic fields of neutron 
stars, 16:29129 (R;PL) 

NEUTRON TRANSPORT 

Multilevel transport calculations, 16:29528 (IA;CA) 

Progress in the development of WIMS at Chalk River, 16:26826 
(IA;CA) 

NEUTRON TRANSPORT THEORY 

Acceleration strategies for the interface current method, 
16:29153 (IA;CA) 

McSUB V2.0, an upgraded version of the Monte Carlo library 
McSUB with inclusion of weight factors, 16:29148 (R;SE) 

Monte Carlo neutron transport on the CYBER-205 supercom- 
puter, 16:29530 (IA;CA) 

Numerical solutions of the one-speed neutron transport equa- 
tion in two-medium slabs and spheres, 16:29147 (R;SE) 

NEUTRON-RICH ISOTOPES 
The role fo the Pygmy resonance in the synthesis of heavy ele- 
ments with radioactive beams, 16:29118 (R;BR) 
NEUTRONS 
See also COLD NEUTRONS 
FAST NEUTRONS 
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NEUTRONS 


Apparent consistency of Ruthertord’s hypothesis on the neutron 
structure via the hadronic generalization of quantum mechan- 
ics - 1: Nonrelativistic treatment, 16:28956 (R:XA) 

Determination of energy distribution for photon and neutron mi- 
crodosimetry, 16:28378 (I:BR;In Portuguese) 

Inverse problem in neutron reflection, 16:27706 (R;US) 

The contribution of adsorption and incoherent cross-sections to 
neutron reflectivity profiles, 16:29158 (R;GB) 

NEUTROPHILS 

Effect of x-radiation on mice neutrophil functional activity, 
16:28711 (IA:SU:In Russian) 

Functional and metabolic status of neutrophilic leukocytes under 
low dose irradiation, 16:28788 (IA;SU;In Russian) 

Morphofunctional changes of neutrophils following pulsed +- 
irradiation, 16:28710 (IA:SU;In Russian) 

Phases of state of blood formation under prolonged effect of low 
dose irradiation, 16:28790 (1A;SU;In Russian) 

NEVADA TEST SITE 

A geographical information system for geophysical modeling at 
the Nevada Test Site, 16:27483 (RA;US) 

GEODES vector database for surface ground motion data in the 
spall region, 16:27481 (RA;US) 

Hydrology and radionuclide migration program 1987 progress 
report, 16:28595 (R;US) 

Load capacity of sanded gypsum concrete stemming platforms 
at the Nevada Test Site, 16:28455 (R;US) 

NEW BRUNSWICK 

Geology of uranium and associated elements in New 
Brunswick, 16:25765 (R;CA) 

Nuclear power in New Brunswick, 16:26814 (1;CA) 

NEW ENGLAND 
See FEDERAL REGION | 
NICKEL 

A new approach to radiation damage, 16:27534 (R;FR) 

Calculation of hydrogen concentration profile in nickel and palla- 
dium under proton irradiation at temperature gradient, 
16:27589 (IA:SU;in Russian) 

EXAFS at grazing incidence: 
16:27502 (R;US) 

Natural chromatography effect of Ni and sulfur concentration in 
oils from Ovejas and Ostra fields of Eastern Venezuela Basin, 
16:27818 (1;BR;In Spanish) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 14, December 16, 1990—March 
15, 1991, 16:25593 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 14, December 16, 1990—March 15, 
1991, 16:25594 (R;US) 

NICKEL 59 

Measurement of sup(59)Ni energy-level density by determining 
double-differential spectrum of neutrons emitted from 
sup(56)Fe(a,n) sup(59)Ni reaction, 16:29075 (IA;BR;In Por- 
tuguese) 

NICKEL 64 TARGET 

First ibservation of the neutron-rich nuclei 42Si, 45-46P, 48S and 
51C| from the interaction of 44 MeV/u *Ca+®4Ni, 16:29080 
(RA;SU;In Russian) 

Investigation on the low-lying collective states of nuclei with 
mass numbers A = 54/124 over the soamoring of a-particles 
with energy ~ 50 MeV and reaction ®Ni(®He, *He’) by means 
of the method of coupling channels and distorted waves, 
16:29054 (R;SU;in Russian) 

NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 

Dynamic strength and strain rate effects on fracture behavior of 
tungsten and tungsten alloys, 16:27603 (R;US) 

Scale effects in friction, 16:27495 (RA;US) 

The influence of self-irradiation on the structure of the ameri- 
cium intermetallics, 16:27588 (IA;SU) 

Wear/machinability relationships in nickel aluminide alloys, 
16:27493 (RA;US) 

NICKEL BASE ALLOYS 

See also NIMONIC 


Data collection and analysis, 
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Development of nickel and iron aluminides and their applica- 

tions, 16:27518 (R;US) 
NICKEL-CHROMIUM STEELS 

Dual ion implantation effects on fatigue properties of Fe-13Cr- 

15Ni alloys, 16:27506 (R:US) 
NICKEL-HYDROGEN BATTERIES 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high-rate type hydrogen battery)), 16:26402 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (long-lived type hydrogen battery)), 16:26401 (IA;JP;in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high-rate type hydrogen battery)), 16:26402 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (long-lived type hydrogen battery)), 16:26401 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high-rate type hydrogen battery)), 16:26402 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (long-lived type hydrogen battery)), 16:26401 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (high-rate type hydrogen battery)), 16:26402 (IA;JP;In 
Japanese) 

NIMONIC 

Reliability of interfaces in newly designed ceramic-ceramic and 

metal-ceramic systems. Brite final report, 16:27749 (R;DE) 
NIOBIUM 89 

Excitation function and isomer ratio of sup(89)Y( sup(3)He,3n) 
sup(89)Nb reaction, 16:29077 (IA;BR;In Portuguese) 

Excitation function and isomeric ratio of 
sup(89)Y (sup(3)He,3n)sup(89)Nb, 16:29150 (IA;BR;In Por- 
tuguese) 

Isomer ratio of sup(89)Nb from sup(90)Zr(p,2n), 16:29076 
(IA;BR;In Portuguese) 

Isomer reactions of sup(89) of sup(90)Zr(p,2n) reaction, 
16:29078 (IA;BR;In Portuguese) 

NIOBIUM 93 TARGET 

Simultaneous evaluation of the level excitation function and of 
the yom ray spectrum for inelastic scattering of neutrons 
on ®Nb, 16:29121 (RA;XA) 

NIOBIUM ALLOYS 

See also ALLOY-NI53CR19FE19NB5MO3 

Intermetallic superconductors—The state of development in 
1991, 16:27499 (R;US) 

Thermomechanical treatment on Zr-Nb alloys, 
(|;BR;In Portuguese) 

NIOBIUM PHOSPHATES 

Sorption of actinide elements by inorganic sorbents, 16:27981 

(IA;SU) 


16:27555 





NITRIC ACID 

Adverse experiences with nitric acid at the Savannah River Site 

Revision 1, 16:26151 (R:US) 
NITRIC OXIDE 

Kinetics of nitrogen and sulfur reactions in combustion systems 
Quarterly report No. 7, 16:25682 (R:US) 

The eftect of chemical additives on the synthesis of ethanol: 
Technical progress report 14, December 16. 1990—March 15, 
1991, 16:25594 (R;US) 

NITROGEN 14 TARGET 

Evaluation of '*N neutron data, 16:29065 (RA:XA) 

Measurement on the quasi-elastic electron-nucleon scattering 
on deuterium and nitrogen, 16:29059 (R;DE;In German) 

NITROGEN COMPOUNDS 

See also NITROGEN OXIDES 

Kinetics of sulfur and nitrogen reactions in combustion systems: 
Fuel nitrogen mechanisms during the fuel rich combustion of 
high and low rank coals: Topical report No. 1, 16:25717 (R;US) 

NITROGEN ISOTOPES 
The effects of operating parameters on nitrogen isotopes separa- 
tion by displacement band chromatography, 16:27858 (RA;US) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 

An HMS/TRAC analysis of a high-level radioactive waste tank, 
16:25966 (R;US) 

Analysis of the Clean Air Act amendments of 1990: A forecast 
of the electric utility industry response to Title 4, acid deposi- 
tion control, 16:26485 (R;US) 

Characterization and fundamental studies on CuO sorbent ma- 
terials to determine attrition mechanisms on substrate gamma 
alumina: Final report, September 23, 1986—April 23, 1990, 
16:26502 (R;US) 

Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 3, October 1990—December 1990, 
16:25684 (R;US) 

Kinetics of nitrogen and sulfur reactions in combustion systems: 
Quarterly report No. 8, 16:25683 (R;US) e 

Kinetics of nitrogen and sulfur reactions in combustion systems: 
Quarterly report No. 6, 16:26496 (R;US) 

NO, control for gas turbines: Regulations and technology, 
16:26488 (RA;US) 

Off gas condenser performance modelling: The performance of 
ruthenium tetroxide and nitrogen oxides in off-gas con- 
densers, 16:25886 (R;GB) 

NITROMETHANE 
[State resolved studies of the methyl radical]: Annual technical 
progress report, 16:27886 (R;US) 
NITRONIC 40 
See STAINLESS STEEL-21-6-9 
NITROUS OXIDE 
Gamma scans in the annulus of Tank 241-SY-101, 16:26007 
(R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR IMAGING 
16:28619 (PA;US) 
16:27627 (PA;US) 
NMR SPECTRA 

16:28619 (PA;US) 

NMR imaging: A ‘chemical’ microscope for coal analysis, 
16:25646 (R;US) 

NMR SPECTROMETERS 

Acquisition and installation of NMR equipments, 
(IA;BR;In Portuguese) 

Acquisition and installation of nuclear magnetic resonance 
equipment, 16:28353 (IA;BR;In Portuguese) 

Acquisition, installation and operation of NMR equipment in 
UFSM (Santa Maria Federal University), 16:28354 (IA;BR;In 
Portuguese) 

Acquisition, installation and operation of nuclear magnetic reso- 
nance equipments, 16:28355 (IA;BR;In Portuguese) 

Maintenance in NMR - Experience and analysis, 16:28357 
(IA;BR; In Portuguese) 


16:28356 


NORADRENALINE 


Maintenance of NMR CFT 20 and XL 100 of the Engineering 
Military Institute (IME). 16:28359 (IA:BR:in Portuguese) 

Maintenance of NMR spectrometers: suggestions to reduce 
cost. 16:28358 (IA:BR:In Portuguese) 

NMR imaging: A ‘chemical’ microscope for coal analysis. 
16:25646 (R:US) 

NMR maintenance: difficulties and perspectives. 
(IA:BR:In Portuguese) 

Nuclear magnetic resonance in chemical department of the Ex- 
act Science Institute of the Minas Gerais Federal University. 
16:28352 (IA:BR:in Portuguese) 

Proposal for NMR maintenance. 16:28360 (IA:BR:in Portuguese) 

NOBELIUM COMPLEXES 

Study of the fast chemical separation of divalent actinides from 

nuclear reaction products, 16:27938 (IA;SU) 
NOBELIUM ISOTOPES 
Study of the fast chemical separation of divalent actinides from 
nuclear reaction products, 16:27938 (|A;SU) 
NOBLE GASES 
See RARE GASES 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NON-EQUILIBRIUM PLASMA 

Radiation temperature of non-equilibrium plasmas, 16:29361 

(R:US) 
NON-PROLIFERATION TREATY 

A geophysical database for Soviet nuclear test monitoring, 
16:27477 (RA;US) 

Data management and access at the Center for Seismic Stud- 
ies, 16:27473 (RA;US) 

GSE Field Station and National Data Center design, 16:27470 
(RA;US) 

Integrated analog-digital workstation for multi-treaty data man- 
agement, 16:27479 (RA:US) 

Integrating the management of structured and unstructured 
data, 16:27485 (RA:US) 

Intelligent Monitoring System: Construction of a data archive by 
separating gold from dross, 16:27472 (RA;US) 

Limited Test Ban Treaty amendment conference: Analysis of the 
conference and its outcome: Final report, 16:27465 (R;US) 

Modeling seismic archive access, 16:27474 (RA;US) 

Proceedings of the DOE/LLNL symposium on information man- 
agement systems for nuclear test treaty verification, 16:27469 
(R;US) 

Software design for the GSETT: Methods and applications, 
16:27471 (RA;US) 

The IRIS Data Management System, 16:27475 (RA;US) 

Verifying the CFE treaty: Any role for technology, 16:27468 
(R;US) 

NONAXIAL NUCLEI 
See DEFORMED NUCLEI! 
NONDESTRUCTIVE TESTING 

Proceedings of the 5. Pan Pacific conference on nondestructive 

testing, 16:28100 (R;CA) 
NONLINEAR PROBLEMS 
Analytical and numerical methods; advanced computer con- 
cepts: Final technical report, 16:29516 (R;US) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONLUMINOUS MATTER 

At LEP, a new Physics. The Dark matter, 16:28866 (R;FR;In 
FR, EN) 

Searches for dark matter particles, 16:28868 (RA;FR;In FR, EN) 

The dark matter: Bodies and Goods, 16:28867 (RA;FR;In French) 

NONRADIOACTIVE WASTES 

See also CHEMICAL WASTES 

DOE/EPA Site Demonstration, 16:27298 (R;US) 

Engineering-scale test 4: In situ vitrification of toxic metals and 
volatile organics buried in INEL soils, 16:25983 (R;US) 

Oak Ridge National Laboratory Nonradiological Wastewater 
Treatment Plant optimization report, 16:25980 (R;US) 

NORADRENALINE 

Dependence of °H-noradrenaline capture intensity by tissues on 

the severity of radiation injury, 16:28681 (IA;SU;In Russian) 


16:28361 
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NORADRENALINE 


Sympato-adrenal system under chronic and fractionated irradia- 
tion. 16:28789 (1A:SU:In Russian: 
NOREPINEPHRINE 
See NORADRENALINE 
NORTH ATLANTIC REGION 
See FEDERAL REGION | 
NOSE CONES 
Force reconstruction using the inverse of the mode-shape ma- 
trix. 16:28108 (R:US) 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOZZLES 
Nozzle development: Final report, 16:25715 (R:US) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NRU CANADA REACTOR 
See NRU REACTOR 
NRU REACTOR 
A calculational model for the NRU reactor, 16:26897 (1A;CA) 
A calculational model for the NRU reactor, 16:26903 (IA:CA) 
A probabilistic risk assessment of loss of fuel rod cooling in the 
NRU 135 MW research reactor, 16:26898 (IA:CA) 
Low enriched fuels for NRU: Developments in fabrication and ir- 
radiation, 16:26901 (IA:CA) 
Low enriched replacement fuels for NRU: Developments in fab- 
rication and irradiation, 16:26895 (IA;CA) 
NSLS 
First operation of the medical research facility at the NSLS for 
coronary angiography, 16:28611 (R;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTESTATION 
See PUBLIC RELATIONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DAMAGE 
Liability according to civii law regarding border-crossing nuclear 
damage, 16:27209 (R:NL:In Dutch) 
NUCLEAR DATA COLLECTIONS 
Nuclear Data Newsletter. Issue No. 15, 16:29570 (1;XA) 
NUCLEAR DEFORMATION 
Superdeformation: An experimental review, 16:29085 (R;US) 
NUCLEAR DISARMAMENT 
Application of safeguards technologies in support of a bilateral 
treaty to reduce nuclear warheads, 16:27486 (R;US) 
NUCLEAR ENERGY 
Annual Technical Report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1985, 16:29460 (1;BR;In Portuguese) 
Brazilian nuclear programme - energy in Brazil, 16:29466 
(1;BR;In Portuguese) 
Energy in the European Community: The growing contribution 
of nuclear, 16:26807 (IA;CA) 
General directives in the planning of the nuclear sector in Brazil, 
16:26804 (1;BR;in Portuguese) 
Historical overview, 16:26736 (IA;CA) 
Overview, 16:27249 (RA;US) 
Public opinion and nuclear issues, 16:27269 (IA;CA) 
The economics of coal versus nuclear power generation in Al- 
berta when social costs are included, 16:27267 (1A;CA) 
The emerging nations: The opportunities for nuclear power, 
16:27263 (IA:CA) 
The energy in developing countries and the role of nuclear en- 
ergy, 16:27258 (1;BR;In Portuguese) 
The first twenty-five years, 16:26599 (IA;CA) 
The future of nuclear power: A utility perspective, 16:27273 
(IA;CA) 
NUCLEAR ENERGY AGENCY 
See NEA 
NUCLEAR EXPLOSION DETECTION 


A geophysical database for Soviet nuclear test monitoring, 


16:27477 (RA;US) 
Comparison of noise reduction systems, 16:28454 (R;US) 
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Data management and access at the Center for Seismic Stud- 
ies. 16:27473 (RA:US) 

GSE Field Station and National Data Center design, 16:27470 
(RA:US) 

Integrating the management of structured and unstructured 
data. 16:27485 (RA:US) 

Intelligent Monitoring System: Construction of a data archive by 
separating gold from dross. 16:27472 (RA:US) 

Modeling seismic archive access, 16:27474 (RA:US) 

Neural network information systems for seismic treaty verifica- 
tion research. 16:27482 (RA:US) 

Particle velocity measurements near underground nuclear ex- 
plosions using axially symmetric magnetic gages, 16:28456 
(R:US) 

Software design for the GSETT: Methods and applications, 
16:27471 (RA:US) 

The IRIS Data Management System, 16:27475 (RA;US) 


NUCLEAR EXPLOSIONS 
Neural network information systems for seismic treaty verifica- 
tion research, 16:27482 (RA:US) 


NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
HOT LABS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Adapting digital video technology to the surveillance require- 
ments of the IAEA. 16:26192 (R;US) 
Containment and surveillance in international safeguards: The 
past — the present — the future, 16:26185 (R;US) 
Decision making for emergency situations, 16:27014 (RA;FR) 
Design for containment of hazardous materials, 16:26149 (R;US) 
Experimental Inventory Verification System: An application of 
image processing to nuclear safeguards, 16:26166 (R;US) 
General principles underlying the decommissioning of nuciear 
facilities, 16:26791 (R;CA;In English, French) 
Installation philosophy for sup(67)Ga processing, 16:29165 
(IA;BR;In Portuguese) 
Materials accounting software for evaluation of inventory differ- 
ences, 16:26161 (R;US) 
Off site emergency planning at national level in the United King- 
dom, 16:27009 (RA;FR) 
Policy on the decommissioning of nuclear facilities: Regulatory 
policy statement, 16:26796 (R;CA;In English, French) 
Proceedings of the geosciences workshop: Weldon Spring Site 
Remedial Action Project, 16:28498 (R;US) 
Report on Congress on abnormal occurrences: 1st quarter CY91, 
January—March 1991: Volume 14, No. 1, 16:27067 (R:US) 
Safeguards Summary Event List (SSEL): Pre-NRC through De- 
cember 31, 1990: Revision 17, 16:26169 (R;US) 

Sup(67)Ga processing cell equipment, 16:26209 (IA;BR;In Por- 
tuguese) 

The nuclear technical assistance organization, 16:27012 (RA;FR) 

The use of PSA numerical results in the regulation of nuclear 
safety in the UK, 16:27169 (RA;US) 


NUCLEAR FRAGMENTATION 
Fission and nuclear fragmentation of silver and bromine nuclei 
by photons of 1-6 GeV, 16:29049 (1;BR;in Portuguese) 


NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 


NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
MIXED CARBIDE FUELS 
SPENT FUELS 
Carbide fuels for nuclear thermal propulsion, 16:26927 (R;US) 
Effect of fuel geometry on the lifetime-temperature performance 
of advanced nuclear propulsion reactors, 16:26928 (R;US) 
Experimental and theoretical analysis of spent AVR fuels, 
16:26561 (RA;XA) 
Proceedings of the international conference on CANDU fuel, 
16:26746 (I;CA) 





NUCLEAR INDUSTRY 

CANDU - meeting the demand for energy self-sufficiency. 
16:26600 (IA:CA) 

Canada’s nuclear industry: Maturity, confidence and a continu- 
ing challenge, 16:27265 (IA;CA) 

Long-term decisions for nuclear industry success, 16:26810 
(IA:CA) 

Perspectives on civilian nuclear power in the U.S., 16:27264 
(IA:CA) 

Proceedings of the Canadian Nuclear Association 25th annual 
conference: Strategic opportunities for growth, 16:27262 (1;CA) 

Proceedings of the symposium on advanced nuclear services, 
16:26676 (1;CA) 

The CANDU suppliers - growing beyond Canada, 16:26601 
(IA;CA) 

The benefits of nuclear power to the United Kingdom, 16:26811 
(IA:CA) 

NUCLEAR MAGNETIC RESONANCE 

NMR in vivo-glucose metabolism in trypanosomatidis, 16:28630 
(IA:BR) 

Sup (89)Y-NMR study of hyperfine interactions in (R sub(x)Y 
sub(1-x))Fe sub(2), 16:27855 (R:BR) 

NUCLEAR MATERIALS MANAGEMENT 

Containment and surveillance in international safeguards: The 
past — the present — the future, 16:26185 (R;US) 

Defense in depth and resource optimization for safeguards, 
16:26165 (R:US) 

MC and A performance testing status: an OSE evaluation, 
16:26171 (R;US) 

NUCLEAR MATTER 

A Thomas-Fermi model of localization of proton impurities in 
neutron matter, 16:29125 (R;PL) 

Spin ordering in dense matter and magnetic fields of neutron 
stars, 16:29129 (R;PL) 

NUCLEAR MEDICINE 

See also RADIOLOGY 

Boron in nuclear medicine: New synthetic approaches to PET, 
SPECT, and BNCT agents: Comprehensive progress report, 
March 1, 1989—February 29, 1992, 16:28613 (R;US) 

Nuclear medicine and imaging research: Quantitative studies in 
radiopharmaceutical science: Comprehensive 3-year progress 
report, January 1, 1989—-December 31, 1991, 16:28614 (R:US) 

Report on Congress on abnormal occurrences: 1st quarter CY91, 
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OXIDASES 
See OXIDOREDUCTASES 
OXIDATION 
See also COMBUSTION 
16:28605 (PA;US) 
OXIDES 
See also ALUMINIUM OXIDES 
AMERICIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
BORON OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
ERBIUM OXIDES 
FLUORINE OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
MOLYBDENUM OXIDES 
NEPTUNIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
RHENIUM OXIDES 
RUTHENIUM OXIDES 
SAMARIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TERBIUM OXIDES 
THALLIUM OXIDES 
THORIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
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OXIDES 


URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

A novel process for methanol synthesis: Progress report, March 
1, 1991—May 31, 1991, 16:25604 (R:US) 

Formation of the oxide films on Inconel 718 for the IVHM grap- 
ple assembly, 16:26757 (R;US) 

Metal oxide solubility behavior in high temperature aqueous so- 
lutions, 16:27874 (R;US) 

OXIDOREDUCTASES 
See also HYDROGENASES 
HY DROXYLASES 
PEROXIDASES 

Change in glutamic acid metabolism under x- and laser radia- 
tion, 16:28669 (IA;SU;in Russian) 

Cloning of xylulokinase gene for improved xylose and xylulose 
fermentation, 16:26288 (RA;US) 

Realization of prooxidant activity of hypoxanthine- 
xanthinoxidase in cytolysis reaction of cortical thymocytes 
under irradiation, 16:28671 (IA;SU;In Russian) 

OXIRANS 

See EPOXIDES 
OXOPROPANE 

See ACETONE 
OXYGEN 

16:28605 (PA;US) 

On the mechanism of oxygen desorption in Fe:Y-Ba-Cu-O su- 
perconducting oxides, 16:27505 (R;BR) 

OXYGEN 16 REACTIONS 

A study of Bose-Einstein correlations in central O+Au and S+S 
collisions at a projectile energy of 200 GeV per nucleon, 
16:29069 (R:DE;in German) 

A study of transverse energy production and forward energy 
flow in '®O- and %2S-nucleus collisions at 60 and 200 
GeV/nucleon, 16:29090 (R;DE) 

Pre-equilibrium emission and mubltifragmentation in heavy-ion 
collisions, 16:29084 (R;SE) 

OXYGEN 18 

Hydrochemistry evolution of deep water in Mateus Leme region 
- MG, 16:28562 (|;BR;in Portuguese) 

Stable isotope fractionation in photosynthesis: Analysis of au- 
totrophic competence following transformation of the 
chloroplast genome of Chlamydomonas: Progress report, 15 
March 1989-15 June 1991, 16:26356 (R;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

RESPONSE MODIFYING FACTORS 

OXYGEN FLUORIDES 

See FLUORINE OXIDES 
OXYGEN HYDRIDES 

See WATER 
OXYGEN IONS 

Electron capture in very low energy collisions of multicharged 

ions with H and D in merged beams, 16:28881 (R;US) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 

Analytical solutions for ozone generation by point to plane 
corona discharge, 16:29231 (R;XA) 

1,2-ETHANEDIOL 

See GLYCOLS 

1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 

See TATB 


P 


P CODES 
Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Volume 2, User manual for 1990 version: Pulverized 
coal gasification and combustion 3-dimensional (90-PCGC-3): 
Final report, 16:25718 (R;US) 
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PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PADUCAH PLANT 

Proceedings of the information exchange workshop: Design ba- 
sis floods, March 20, 1990, Oak Ridge, Tennessee, 16:26129 
(R;US) 

Seismic hazard evaluation for the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky, 16:28844 (R;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 

Calculation of hydrogen concentration profile in nickel and palla- 
dium under proton irradiation at temperature gradient. 
16:27589 (IA;SU;In Russian) 

Large angle x-ray diffraction study of nanocrystalline Pd, 
16:27487 (R;US) 

PALLADIUM ALLOYS 

See also PALLADIUM BASE ALLOYS 

Electronic structure and magnetic properties of Pd sub(3)Fe, 
16:29195 (1;BR;ln Portuguese) 

Requirements for the observation of Fermi surfaces in disor- 
dered alloys, 16:27516 (R;US) 

PALLADIUM BASE ALLOYS 

Dynamic yield strength of a palladium alloy metallic glass, 

16:27632 (R;US) 
PANCREAS 

Character of structural and histochemical changes of endocrine 
glands and other organs of the organism subjected to low 
dose irradiation, 16:28776 (IA;SU;In Russian) 

Determination of the pancreatic glucagon basal levels in the hu- 
man plasma, 16:29461 (1;BR;in Portuguese) 

PANELS 

Development of new cell electricity storage systems.: Research 
on pilot plant test operations (1,000kW class zinc-bromine cell 
electric equipment), 16:27227 (IA;JP;ln Japanese) 

PANTEX PLANT 

Computer system security officer security plan addendum and 

inventory database for microcomputers, 16:29451 (RA;US) 
PAPER 

High-intensity drying processes: Impulse drying: Yearly report, 
16:27385 (R;US) 

Waste paper as a fuel. An environmental and economic assess- 
ment, 16:26296 (RA;US) 

PAPER INDUSTRY 

High-intensity drying processes: Impulse drying: Yearly report, 
16:27385 (R;US) 

New industrial heat pump applications to an integrated thermo- 
mechanical pulp and paper mill: Phase 1 final report, 
16:27393 (R;US) 

Process integration study Kraft and Magnefite pulp and paper 
mill: Phase 1 final report, 16:27386 (R;US) 

PARABOLIC DISH COLLECTORS 

Facet development for a faceted stretched-membrane dish by 
Solar Kinetics, Inc., 16:26440 (R;US) 

Parabolic dish photovoltaic concentrator development, 16:26439 
(R;US) 

PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARADOX BASIN 
Environmental assessment overview, Davis Canyon site, Utah, 
16:25883 (R;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

Performance of a benchmark implementation of the Van Slyke 
and Wets algorithm for stochastic programs on the Alliant 
FX/8, 16:29492 (R;US) 

Portable parallel programming, 16:29540 (R;US) 

Visualizing performance of parallel programs, 16:29551 (R;US) 

PARAMAGNETIC RESONANCE (NUCLEAR) 

See NUCLEAR MAGNETIC RESONANCE 

PARTIAL DIFFERENTIAL EQUATIONS 
See also MAXWELL EQUATIONS 
NAVIER-STOKES EQUATIONS 





POISSON EQUATION 
WAVE EQUATIONS 

A two-sided game for non local competitive systems with control 
on source terms, 16:29512 (R;US) 

Analytical solutions for ozone generation by point to plane 
corona discharge, 16:29231 (R;XA) 

PARTICLE BOOSTERS 

Design description of the SSC High Energy Booster, 16:28298 
(R;US) 

PARTICLE PRODUCTION 

See also MULTIPLE PRODUCTION 

Charm production yield from target nuclei filtering intrinsic pro- 
jectile charm, 16:28959 (R;BR) 

Heavy flavor production and top quark search at hadron collid- 
ers, 16:28922 (R;US) 

PARTICLE TRACKS 
Vertex reconstruction without track reconstruction (straight 
tracks), 16:28395 (RA;SU) 
PARTICLES 
See also DROPLETS 
PARTICULATES 

BRST quantization of relativistic spinning particles with a Chern- 
Simons term, 16:29027 (R:BR) 

Explosively driven missile trajectory parameters for various frag- 
ment materials and velocities, 16:28444 (R;US) 

PARTICULATES 

A climatological model for risk computations incorporating site- 
specific dry deposition influences, 16:28478 (R:US) 

Chemical characterization of aerosol particles by Raman spec- 
troscopy, 16:27797 (R;US) 

Research and development project of nonlinear photoelectronic 
materials.: Organic disperse system materials, 16:27744 
(IA;JP;In Japanese) 

PARTON MODEL 
Diquark contributions to the nucleon deep inelastic structure 
functions, 16:28946 (R;BR) 
PASSENGERS 
See OCCUPANTS 
PASTURES 

Rapid analysis of assessment of pasture contamination density 

with cesium radioisotopes, 16:28523 (IA;SU;In Russian) 
PATHOLOGICAL CHANGES 

Investigations for the quantification of injury to forest trees on 
the basis of spectral reflectance properties. Final report, 
16:28834 (i;DE;in German) 

PATIENTS 

CEC quality criteria for diagnostic radiographic images and pa- 

tient exposure trial, 16:28615 (R;FR) 
PATTERN RECOGNITION 

Track recognition in the central drift chamber of the SAPHIR de- 
tector at ELSA and first reconstruction of real tracks, 
16:28320 (R;DE;in German) 

PAULI EXCLUSION PRINCIPLE 

See PAULI PRINCIPLE 

PAULI PRINCIPLE 
Superficial violation of the Pauli principle due to the possible 
substructure of electrons, 16:29265 (R;JP) 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEAK LOAD 
Demonstration experiment for establishment of a load central- 
ized control system, 16:27213 (IA;JP;in Japanese) 
PEAK POWER 
See PEAK LOAD 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 

See also AVR REACTOR 

Evaluation of national and foreign design and application con- 
cepts for small-sized high-temperature reactors, 16:26559 
(1;DE;in German) 

PELLETS (FUEL) 
See FUEL PELLETS 


PERSONNEL 
Information 


PENNSYLVANIA 
The abandoned mine land emergency program in the anthracite 
coal fields of Pennsylvania, 16:25687 (RA;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDES 

See also POLYPEPTIDES 

Electrospray ionization mass spectrometry and tandem mass 
spectrometry for mixture analysis of proteins and oligopep- 
tides, 16:27845 (R;US) 

PERFORMANCE TESTING 

Development of a new cell electricity storage system.: Re- 
search of the pilot plant test operation (1,000kW class 
sodium-sulfur cell facility), 16:27223 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the assessment 
system for solar cells, 16:26375 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;in 
Japanese) 

Geothermal development and promotion survey.: Conceptual 
design of simplified medium and small scale geothermal de- 
velopment, 16:26461 (IA;JP;in Japanese) 

PERMANENT MAGNETS 

16:27623 (PA;US) 

PERMIAN BASIN 
Environmental assessment overview, Deaf Smith County site, 
Texas, 16:25881 (R;US) 

PERMUTIT (INORGANIC) 

See INORGANIC ION EXCHANGERS 
PERMUTIT (ORGANIC) 

See ORGANIC ION EXCHANGERS 
PEROVSKITE CRYSTAL STRUCTURE 

See CUBIC LATTICES 
PEROXIDASES 

Role of structural changes of enzyme protein components in 
case enzyme irradiation, 16:28743 (IA;SU;in Russian) 

PERSONAL COMPUTERS 

Computer system security officer security plan addendum and 
inventory database for microcomputers, 16:29451 (RA;US) 

The PVM system: Supercomputer level concurrent computation 
on a heterogeneous network of workstations, 16:29511 (R;US) 

PERSONNEL 
See also BUILDERS 
CONTRACTOR PERSONNEL 
MEDICAL PERSONNEL 
MILITARY PERSONNEL 
MINERS 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 
SECURITY PERSONNEL 
Demonstration Programs 
Improving managers’ effectiveness, 16:29490 (R;US) 
Dosimetry 

Hanford radiological protection support services annual report 
for 1990, 16:26144 (R;US) 

Technical basis for internal dosimetry at Hanford: Revision 1, 
16:26141 (R;US) 

Education 
Approach and institutions in France (Radiation Protection train- 
ing), 16:26999 (RA;FR) 
Feedback 
improving managers’ effectiveness, 16:29490 (R;US) 
Information 

Approach and institutions in Italy (Radiation Protection training), 
16:27005 (RA;FR) 

Courses and syllabus: the situation in Greece, 16:27003 (RA;FR) 

Identification and analysis of needs, 16:26995 (RA;FR) 

Participation of workers in radiation protection training and infor- 
mation, 16:26994 (RA;FR) 
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PERSONNEL 
Intormation 


United kingdom approach and institutions (Radiation Protection 
training). 16:26996 (RA:FR) 
Management 
Improving managers’ effectiveness, 16:29490 (R:US) 
Training 
Approach and institutions in Italy (Radiation Protection training), 
16:27005 (RA:FR) 

Courses and syllabus: the situation in Greece, 16:27003 (RA:FR) 

Courses and syllabus: the situation in Spain (Radiation Protec- 
tion Training), 16:26997 (RA:FR) 

Courses and syllabus: the situation in Switzerland (Radiation 
protection training), 16:27006 (RA;FR) 

Identification and analysis of needs, 16:26995 (RA;FR) 

Identification and analysis of needs: the situation in Ireland (Ra- 
diation Protection training), 16:27001 (RA;FR) 

Participation of workers in radiation protection training and infor- 
mation, 16:26994 (RA;FR) 

Radiation protection training and information for workers, 
16:29161 (R;FR) 

Training of qualified persons in radiation protection approach 
and institutions in the Netherlands, 16:27002 (RA;FR) 

United kingdom approach and institutions (Radiation Protection 
training), 16:26996 (RA;FR) 

PERSONNEL DOSIMETRY 
Cumulation in the exposure to sources of ionizing radiation, 
16:29174 (R;:NL:In Dutch) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 

The records of radiation control division, no. 26 (1989), 

16:29171 (R;JP;In Japanese) 
PERTURBATION THEORY 

On some new results of series summing of perturbation theory, 

16:28990 (R;SU;In Russian) 
PEST CONTROL 

Some peculiarities of pest and agricultural plant disease devel- 
opment in conditions of regional contamination, 16:28527 
(IA;SU;In Russian) 

PETROCHEMICAL FEEDSTOCKS 

See CHEMICAL FEEDSTOCKS 

PETROLEUM 

Effects of thermal diagenesis on the petrophysical properties of 
reservoir rock strata in Niedersachsen. Final report, 16:25732 
(l;DE;in German) 

International Energy Outlook 1991: A post-war review of energy 
markets, 16:27276 (R;US) 

International petroleum statistics report, July 1991, 16:25743 
(R;US) 

International petroleum statistics report, June 1991 (Contains 
glossary), 16:25742 (R;US) 

Novel application of oil agglomeration technology, 16:25545 
(RA;US) 

Petroleum marketing monthly, August 1991 (Contains glossary), 
16:25741 (R;US) 

Petroleum marketing monthly, July 1991 (Contains glossary), 
16:25740 (R;US) 

Petroleum supply monthly, July 1991, 16:25739 (R;US) 

Research and development project of hydroreforming of heavy 
oil and oil sand oil, 16:25738 (IA;JP;in Japanese) 

Research and development project of ultimate working robots.: 
Submarine oil production supporting robot, 16:28042 (IA;JP;in 
Japanese) 

Short-term energy outlook: Quarterly projections, Third quarter 
1991, 16:27284 (R;US) 

Sulfur and trace metals determination in crudes from the north- 
central region of Maracaibo lake, Venezuela, 16:27816 
(1;BR;In Spanish) 

Survey on co-processing development trend in foreign coun- 
tries.: Report of Result, 16:25641 (R;JP;in Japanese) 

US-Japan Energy Conference-Washington Conference, 
16:27235 (R;JP;in Japanese) 

PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
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PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
Greenland sector development over the next 5 years, 16:25735 
(IA;DK) 
PETROLEUM INDUSTRY 
Danish sector development over the next 5 years. 16:25748 
(1A;DK) 
Exploitation of world offshore markets: Scope for UK/Danish 
collaboration, 16:25746 (1;DK) 
The essence of collaboration, 16:25749 (IA;DK) 


PETROLEUM PRODUCTS 
See also DIESEL FUELS 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

Flow and demand/supply of petroleum products in Europe and 
America, 16:25745 (|;JP;In Japanese) 

International petroleum statistics report, July 1991, 16:25743 
(R:US) 

International petroleum statistics report, June 1991 (Contains 
glossary), 16:25742 (R;US) 

Petroleum marketing monthly, August 1991 (Contains glossary), 
16:25741 (R;US) 

Petroleum marketing monthly, July 1991 (Contains glossary), 
16:25740 (R;US) 

Petroleum supply monthly, July 1991, 16:25739 (R;US) 

Report to the Congress on the storage of refined petroleum prod- 
ucts and on regional supply interruptions: Executive summary: 
Submitted in response to the House report accompanying the 
bill enacted as the Department of the Interior and related agen- 
cies appropriations act for fiscal year 1991, 16:25744 (R;US) 

Short-term energy outlook: Quarterly projections, Third quarter 
1991, 16:27284 (R;US) 

Studies of multifrequency phase-resolved fluorescence spec- 
troscopy for spectral fingerprinting: Progress report, July 1, 
1988—December 31, 1991, 16:27801 (R;US) 


PETROLEUM REFINERIES 
New industrial heat pump applications to naphtha splitter and 
deisobutanizer column: Phase 1 final report, 16:27391 (R;US) 
PETROLEUM RESIDUES 
Selective measurements on isolated petroleum products and 
model substances (thermoanalytics). Final report, 16:25752 
(1;DE;in German) 


PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 


PH VALUE 
Effect of low dose x-irradiation on the system of intercellular ph- 
regulation in animal cells in vitro, 16:28763 (IA;SU;In Russian) 
PHANTOMS 
Phantom models for neutron capture therapy, 16:28618 (R:AU) 
Study of ultrasonographic equipment yeld with the use of im- 
ages simulators (Phantons), 16:29166 (IA;BR;In Portuguese) 
PHENIX REACTOR 
Phenix steam generator Na/H2O reaction incidents, 16:26767 
(RA;XA) 
PHENOLS 
Development of coal liquefaction technology.: Technologies for 
separating phenols from liquefied oil and purifying them, 
16:25638 (IA;JP;ln Japanese) 
PHENYL METHYL ETHER 
See ANISOLE 
PHONONS 
Electronic transport and lasing in microstructures: Progress re- 
port, 16:29184 (R;US) 
PHOSPHATASES 
See also ACID PHOSPHATASE 
Interactions between initial stages of glycolysis and glyconeoge- 
nesis at early periods of acute radiation sickness, 16:28679 
(IA;SU;In Russian) 
PHOSPHATE GLASS 
Thermal-mechanical and physical-chemical properties of phos- 
phate laser glasses, 16:27786 (R;US) 





PHOSPHATE ROCKS 

The distribution pattern of main and trace elements in phos- 
phatic laterites from Pirocaua Plateau (MA), 16:28504 
(I:BR;In Portuguese) 

PHOSPHOCREATINE 

Effect of ionizing radiation on creatin-phosphokinase system on 

cardiomyocyte energetic system, 16:28694 (IA;SU;In Russian) 
PHOSPHODIESTERASES 

See also RNA-ASE 

Effect of low dose irradiation on enzyme activity of c-amp sys- 
tem in chick thymocytes in ontogenesis, 16:28696 (IA;SU;In 
Russian) 

c-AMP metabolic enzymes in rat tissues at delayed periods fol- 
lowing +-irradiation, 16:28684 (IA;SU;in Russian) 

PHOSPHORIC ACID 

Uranium and other actinides behaviour in the process of phospho- 

ric acid purification with extragent PN-1200, 16:27994 (IA;SU) 
PHOSPHORS 

Photophysics and chemistry of ultra-fast ZnO and CdS phos- 
phors, 16:27887 (R;US) 

Tritium-field betacells, 16:26237 (R;US) 

PHOSPHORUS 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA;JP;in Japanese) 

Tooele NDE test report: LLNL 14-MeV Neutron Activation 
Group, 16:28415 (R;US) 

PHOTOACOUSTIC SPECTROMETERS 

Automation, development and performance of a photoacoustic 

spectrometer, 16:28381 (|;BR;ln Portuguese) 
PHOTOCHROMIC MATERIALS 
Absorption Spectra 

Research and development project of phto-reactive materials.: 
Advanced functional photochromic materials (association 
control of photochromic compounds), 16:27734 (IA;JP;In 
Japanese) 

Complexes 

Research and development project of photo reactive materials.: 
Advanced functional photochromic materials (function- 
separated photochromic materials), 16:27733 (lA;JP;In 
Japanese) 

Density 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (design and characterization of PHB 
materials), 16:27737 (IA;JP;in Japanese) 

Epitaxy 

Research and development project of phto-reactive materials.: 
Advanced functional photochromic materials (association 
control of photochromic compounds), 16:27734 (IA;JP;In 
Japanese) 

Holes 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (reactivity control for PHB materi- 
als), 16:27736 (IA;JP;in Japanese) 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (design and characterization of PHB 
materials), 16:27737 (IA;JP;In Japanese) 

Images 

Research and development project of photo reactive materials.: 
Advanced functional photochromic materials (function- 
separated photochromic materials), 16:27733 (IA;JP;In 
Japanese) 

Matrix Materials 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (improvement of functional stability 
for PHB materials), 16:27735 (IA;JP;In Japanese) 

Memory Devices 

Research and development project of photo reactive materials.: 
Advanced functional photochromic materials (function- 
separated photochromic materials), 16:27733 (IA;JP;In 
Japanese) 


PHOTOVOLTAIC CONVERSION 


Research and development project of photo-reactive materials.: 
Advanced PHB materials (design and characterization of PHB 
materials), 16:27737 (IA;JP;In Japanese) 

Nonlinear Problems 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
vapor phase method and impregnation into porous glass, 
16:27741 (IA;JP;in Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
sol-gel method and lower melting point glass method, 
16:27742 (IA;JP;In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
ultra-quenching method, 16:27743 (IA;JP;in Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Organic conjugated polymer films, 16:27740 
(IA;JP;In Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Organic low molecular weight materials, 16:27738 
(IA;JP;in Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Orientation-controlled crystal growth techniques, 
16:27739 (IA;JP;in Japanese) 

Research and development project of nonlinear photoelectronic 
materials.: Three-dimensional super structure thin films, 
16:27746 (IA;JP;in Japanese) 

Research-and development project of nonlinear phtoelectronic 
materials.: Super lattice organic materials, 16:27745 (IA;JP;In 
Japanese) 

Sensitivity 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (design and characterization of PHB 
materials), 16:27737 (IA;JP;In Japanese) 

Sensitizers 

Research and development project of photo reactive materials.: 
Advanced functional photochromic materials (function- 
separated photochromic materials), 16:27733 (IA;JP;In 
Japanese) 

Synthesis 

Research and development project of photo-reactive materials.: 
Advanced PHB materials (design and characterization of PHB 
materials), 16:27737 (IA;JP;in Japanese) 

Thin Films 

Research and development project of phto-reactive materials.: 
Advanced functional photochromic materials (association 
control of photochromic compounds), 16:27734 (IA;JP;In 
Japanese) 

PHOTOELECTROCHEMICAL CELLS 

Interfacial systems for photochemical energy conversion: 
Progress report, April 1, 1988—March 31, 1991, 16:27885 
(R;US) 

PHOTOGRAPHS 

See IMAGES 
PHOTOMAGNETIC EFFECT 

See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 
PHOTONS 

Determination of energy distribution for photon and neutron mi- 
crodosimetry, 16:28378 (|;BR;In Portuguese) 

PHOTOSYNTHESIS 

Electron microscopic investigations for judging the accumulation 
and effect of organic air pollutants in leaf organs. Final report, 
16:28835 (1;DE;in German) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Amorphous silicon deposition research with in situ diagnostics: 
Annual report, January 1, 1990—January 31, 1991, 16:26352 
(R;US) 

PHOTOVOLTAIC CONVERSION 

1991 DOE/Sandia crystalline photovoltaic technology project re- 

view meeting, 16:26383 (R;US) 
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PHOTOVOLTAIC CONVERSION 


Development of a commercial photovoltaic power generation 
system technology.: Sutdy on commercial amorphous solar 
cells (study on production technology of commercial amor- 
phous solar cells (high reliability production technology 
(multi-layer alloy cells))), 16:26370 (IA:JP;In Japanese) 

Development of commercial photovoltaic power generation sys- 
tem technology.: Sutdy on new commercial solar cells (study 
on production technology of thin solar cells (production tech- 
nology of cells with new junction and structure (NIP structure 
cells))), 16:26360 (IA;JP;In Japanese) 

Development of photovoltaic power generation system technol- 
ogy.: Development of new type solar cells of ordinary use 
(development of technologies for casting and slicing polycrys- 
talline ingots of silicon), 16:26379 (IA;JP;in Japanese) 

Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells. manufacturing tech- 
nology of new-connection structure cell (large area cell), 
16:26361 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA;JP;In 
Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
geality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies of the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)), 16:26367 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA:JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells high 
quality manufacturing technology 2-layer laminating element), 
16:26369 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA;JP;In Japanese) 

Photovoltaic energy: Contract list, fiscal year 1990, 16:26354 
(R;US) 

Photovoltaic energy: 
16:26353 (R;US) 


Program overview, fiscal year 1990, 


PHOTOVOLTAIC POWER PLANTS 
Cooperative promotion project.: Follow-up cooperation on pho- 
tovoltaic power generation system for a medium scale village, 
16:26420 (IA;JP;in Japanese) 
Cooperative research on photovoltaic power generation system 
and its follow-up in Indonesia, 16:26382 (IA;JP;In Japanese) 
Development of photovoltaic power generation system technol- 
ogy.: Development of utility power system (research and 
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development of centralized array type photovoltaic power 
generation system). 16:26381 (IA;JP;In Japanese) 
PHOTOVOLTAIC POWER SUPPLIES 
Atmospheric Precipitations 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;In Japanese) 


Augmentation 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;In Japanese) 

Auxiliary Systems 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26403 (IA;JP;in 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (research on the test and evaluation 
methods of the peripheral equipment), 16:26406 (IA;JP;In 
Japanese) 

Commercialization 

Photovoltaic energy supply to small-scale and medium-sized 

appliances, 16:26393 (IA;DE;In German) 
Cooling Systems 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;In Japanese) 

Cooperation 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (demonstration studies on the intercon- 
nected power control system), 16:26404 (IA;JP;In Japanese) 

Demand 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (research on utilization systems (research on analysis 
of commercialization)), 16:26417 (IA;JP;In Japanese) 

Demonstration Programs 

Photovoltaic energy conversion at Las Catas, Argentina, for im- 

proving the rural infrastructure, 16:26389 (IA;DE;In German) 


Desalination Plants 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;In Japanese) 


Dispersed Storage and Generation 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (research on utilization systems (research on analysis 
of commercialization)), 16:26417 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (desalination 
system using the brine water)), 16:26431 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 





peripheral technology (demonstration studies on the intercon- 
nected power control system), 16:26404 (IA:JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (disaster 
protection system)), 16:26414 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the large agriculture plant)), 16:26413 
(IA;JP;In Japanese) 

Documentation 

Projecting and implementation of a measuring and documenta- 
tion programme for photovoltaic demonstration plants (MUD 
programme), 16:26396 (IA;DE;In German) 


Dusts 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;In Japanese) 


Electric Batteries 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (disaster 
protection system)), 16:26414 (IA;JP;ln Japanese) 


Feasibility Studies 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (research on utilization systems (research on analysis 
of commercialization)), 16:26417 (IA;JP;ln Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;in Japanese) 

Field Tests 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the large agriculture plant)), 16:26413 
(IA;JP;In Japanese) 

Hybrid Systems 

Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 
the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)), 
16:26411 (IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;in Japanese) 

Interconnected Power Systems 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the centralized photovoltaic power generation 
utilization system (research and development of the centrally 
organized photovoltaic power generation system), 16:26418 
(IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (demonstration studies on the intercon- 
nected power control system), 16:26404 (IA;JP;In Japanese) 

Inverters 

Development of the technology for the cmmercialization of the 

photovoltaic power generation system.: Development of the 


PHOTOVOLTAIC POWER SUPPLIES 
Remote Areas 


peripheral technology (development of electric power conver- 
sion equipment used for photovoltaic power generation (high 
frequency insulation type 3kw class equipment used for the 
systems interconnection)), 16:26405 (IA:JP:In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (disaster 
protection system)), 16:26414 (IA;JP;In Japanese) 

Irrigation 

Theoretical and experimental study on solar cell use for irriga- 

tion, 16:26390 (IA:DE;In German) 


National Program Plans 
Implementation of a program for promoting photovoltaic com- 
pact systems, 16:26394 (IA:DE:in German) 
The Federal program for promoting photovoltaic solar energy 
conversion systems, 16:26395 (IA;DE;in German) 


Oftshore Operations 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;in Japanese) 


On-Site Power Generation 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the centralized photovoltaic power generation 
utilization system (research and development of the centrally 
organized photovoltaic power generation system), 16:26418 
(IA;JP;In Japanese) 

Photovoltaic power supply in autonomous systems, 16:26397 
(IA;DE:In German) 

Operation 

Projecting and implementation of a measuring and documenta- 
tion programme for photovoltaic demonstration plants (MUD 
programme), 16:26396 (IA;DE;in German) 

Optimization 

Development of the technoiogy for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the centralized photovoltaic power generation 
utilization system (research and development of the centrally 
organized photovoltaic power generation system), 16:26418 
(IA;JP;in Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (disaster 
protection system)), 16:26414 (IA;JP;in Japanese) 


Power Demand 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;in Japanese) 


Power Generation 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the centralized photovoltaic power generation 
utilization system (research and development of the centrally 
organized photovoltaic power generation system), 16:26418 
(IA;JP;in Japanese) 


Remote Areas 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;In Japanese) 
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PHOTOVOLTAIC POWER SUPPLIES 
Residential Buildings 


Residential Buildings 
Development of the technology for the cmmercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of electric power conver- 
sion equipment used for photovoltaic power generation (high 
frequency insulation type 3kw class equipment used for the 
systems interconnection)), 16:26405 (IA:JP:In Japanese) 
Roofs 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;In Japanese) 
Satellites 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;In Japanese) 
Site Characterization 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (Research on the utilization system (research on me- 
teorological data for construction of the utilization system)), 
16:26416 (IA;JP;in Japanese) 


Solar Cells 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the centralized photovoltaic power generation 
utilization system (research and development of the centrally 
organized photovoltaic power generation system), 16:26418 
(IA;JP:in Japanese) 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Development and 
research of the photo-thermo hybrid photovoltaic power gen- 
erating system (research of utilization technologies), 
16:26424 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the large agriculture plant)), 16:26413 
(IA;JP;In Japanese) 

Specifications 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (research on utilization systems (research on analysis 
of commercialization)), 16:26417 (IA;JP;In Japanese) 

Technology Utilization 

Implementation of a program for promoting photovoltaic com- 

pact systems, 16:26394 (IA;DE;in German) 
Tunnels 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (Research 
on the applied system (research on the integrated analysis of 
the applied systems)), 16:26415 (IA;JP;in Japanese) 

Uses 

Photovoltaic energy supply to small-scale and medium-sized 

appliances, 16:26393 (IA;DE;In German) 
Washing 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand alone and dispersed system (multi-hybrid type elec- 
tric power generation system)), 16:26408 (IA;JP;in Japanese) 


PHYSICAL METALLURGY 


Current programmes of Metallurgy Division (1991), 16:27496 
(R;IN) 

PHYSICAL PROTECTION DEVICES 

See also SECURITY SEALS 
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Robotics for physical security: The Remote Security Station 
(RSS), 16:26189 (R:US) 


PHYSICS 


See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 
Experimental and theoretical physics: Collection, 16:28848 
(1;SU:In Russian) 
Experimental and theoretical physics: Collection, 16:28849 
(1;SU:In Russian) 
JINR Rapid Communications: Collection, 16:28850 (R;SU:In 
Russian) 
JINR rapid communications: Collection, 16:28852 (R:SU) 
JINR rapid communications: Collection, 16:28851 (R:SU) 
The times of Albert Einstein, 16:29480 (1:XA) 


Pl-1016 RESONANCES 


See MESONS 


PICKERING-1 REACTOR 


A summary of the assessment of fuel behaviour. fission product 
release and pressure tube integrity following a postulated 
large loss-of-coolant accident, 16:26588 (R;CA) 

Large scale fuel channel replacement program: Unit prepara- 
tions for P1/P2, 16:26696 (IA;CA) 

Management of irradiated components from the Pickering units 
1/2 retube, 16:25841 (IA:CA) 

Nuclear plant care and maintenance during the retube outage, 
16:26637 (IA:CA) 

Nuclear plant care and maintenance during the retube outage, 
16:26711 (IA:CA) 

Pickering NGS - a large scale fuel channel replacement pro- 
gram retubing tool carrier (RTC), 16:26709 (IA:CA) 

Pickering NGS units 1 and 2 LSFCRP fuel channel reinstallation 
process, 16:26710 (IA;CA) 

Pickering large scale fuel channel replacement separation of 
pressure tube rolled joints by rapid induction heating, 
16:26707 (IA:CA) 

Pickering large scale fuel channel replacement site facilities for 
tool proving and training, 16:26698 (IA;CA) 

Radiation shielding equipment for in-vault use during the retub- 
ing of Pickering units 1 and 2, 16:26708 (IA;CA) 

Upgrading the operator-machine interface, 16:26864 (IA;CA) 

Vacuum drying of the Pickering A units 1 and 2 primary heat 
transport systems, 16:26656 (IA:CA) 

Vacuum drying of the Pickering A units 1 and 2: Primary heat 
transport systems, 16:26731 (IA;CA) 


PICKERING-2 REACTOR 


Current status of fuel channel examinations following the P2 
G16 failure in August 1983, 16:26694 (IA;CA) 

Large scale fuel channel replacement program: Process, orga- 
nization and status overview, 16:26612 (1A;CA) 

Man-REM management for the Pickering NGS P1/P2 large scale 
fuel channel replacement project (Retubing.), 16:26613 (IA;CA) 

Measurement of hydrogen and deuterium in CANDU pressure 
tubes, 16:26659 (1A;CA) 

Nuclear plant care and maintenance during the retube outage, 
16:26711 (IA:CA) 

Pickering G.S.A. units 1 and 2. Pickering large scale fuel chan- 
nel replacement program: Process, organization and status 
overview, 16:26695 (iA;CA) 

Pickering NGS decontaminations, 16:26697 (IA;CA) 

Pickering NGS large scale fuel channel replacement program 
retubing tool carrier (RTC) design, 16:26635 (IA;CA) 

Pickering NGS units 1 and 2 LSFCRP fuel channel reinstallation 
process, 16:26636 (IA;CA) 

Pickering large scale fuel channel replacement program, 
16:26680 (IA;CA) 

Radiation shielding equipment for in-vault use during the retub- 
ing of Pickering units 1 and 2, 16:26634 (IA;CA) 

The effect of the Can-Decon decontamination process on the 
surface oxides on Pickering units 1 and 2 feeder pipes, 
16:26727 (IA;CA) 

Unit preparations for P1/P2 LSFCRP (Pickering units 1 and 2 large 
scale fuel channel replacement program.), 16:26614 (IA;CA) 





Vacuum drying of the Pickering A units 1 and 2: Primary heat 

transport systems, 16:26731 (IA;CA) 
PICKERING-5 REACTOR 

Fuel management studies for the Pickering NGS B reactor with 

reduced adjuster loading. 16:26590 (IA:CA) 
PICKERING-7 REACTOR 
Garter spring repositioning in Pickering and Bruce reactors, 
16:26611 (IA;CA) 

PIGE ANALYSIS 

See PROTON REACTIONS 
PIGMENT CELLS 

See ANIMAL CELLS 
PILES 

See FOUNDATIONS 
PILOT PLANTS 

See also WIPP 

Australia 

Development of brown coal liquefaction technology.: Advance 
in the project carried on in Australia, 16:25637 (IA;JP;In 
Japanese) 

Bcl Process 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Research 
on support for pilot plant (research on optimum operating con- 
ditions, reaction equipment, and its characteristics; research 
on prevention of operating troubles; and analysis and evalua- 
tion of distillates, and research on relation b, 16:25623 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50t/d pilot plant), 
16:25622 (IA;JP;in Japanese) 

Bench-Scale Experiments 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on 1t/d process supporting unit (PSU)), 16:25617 
(IA;JP;In Japanese) 

Bituminous Coal 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on 1t/d process supporting unit (PSU)), 16:25617 
(IA; JP;in Japanese) 

Building Materials 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;In Japanese) 

Buildings 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;In 
Japanese) 

Coal Liquefaction 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on 1t/d process supporting unit (PSU)), 16:25617 
(IA;JP;In Japanese) 

Construction 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;In 
Japanese) 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Development and 
construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA;JP;in Japanese) 


PILOT PLANTS 
Hydrogenation 


Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Engineering, construction and operation of 150t/d coal lique- 
faction pilot plant. 16:25616 (IA;JP;In Japanese) 

Corrosive Eftects 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;in Japanese) 

Deashing 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50t/d pilot plant), 
16:25622 (IA;JP;in Japanese) 

Depressurization 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
power generation system (support study), 16:27317 (IA;JP;in 
Japanese) 

Design 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;in 
Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Engineering, construction and operation of 150t/d coal lique- 
faction pilot plant, 16:25616 (IA;JP;in Japanese) 

Desulturization 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Development and 
construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA;JP;in Japanese) 

Emplacement 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;in 
Japanese) 

Foundations 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;In 
Japanese) 

Furnaces 

Development of technology for entrained flow coal gasification 
combined cycle power generation.. Development and 
construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA:JP;in Japanese) 

Heat Exchangers 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50t/d pilot plant), 
16:25622 (IA;JP;in Japanese) 

Hydrocarbon Fuel Cells 
Full-size stack design, 16:27306 (RA;US) 
Hydrogen Production 

Development of coal based hydrogen production technology: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;in Japanese) 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP;In 
Japanese) 

Development of coal-based hydrogen production technology.: 
Progress of the construction of the pilot plant, 16:26251 
(IA;JP;in Japanese) 

Hydrogenation 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50vd pilot plant), 
16:25622 (IA;JP;in Japanese) 
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PILOT PLANTS 
Installation 


installation 

Development of coal based hydrogen production technology.: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA:JP;In 
Japanese) 

Maintenance 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA:JP:in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50t/d pilot plant), 
16:25622 (IA;JP;In Japanese) 

Operation 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Engineering, construction and operation of 150t/d coal lique- 
faction pilot plant, 16:25616 (IA;JP:In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Study 
operation by pilot plant (development of a 50t/d pilot plant), 
16:25622 (IA;JP;in Japanese) 

Optimization 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Development and 
construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA;JP;in Japanese) 

Packed Bed 

Development of technology for entrained flow coal gasification 
combined cycle power generation.: Development and 
construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA:JP;in Japanese) 

Pertormance 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Research 
on support for pilot plant (research on optimum operating con- 
ditions, reaction equipment, and its characteristics; research 
on prevention of operating troubles; and analysis and evalua- 
tion of distillates, and research on relation b, 16:25623 
(IA:JP;in Japanese) 

Planning 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Engineering, construction and operation of 150t/d coal lique- 
faction pilot plant, 16:25616 (IA;JP;in Japanese) 

Process Development Units 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Research 
on support for pilot plant (research on optimum operating con- 
ditions, reaction equipment, and its characteristics; research 
on prevention of operating troubles; and analysis and evalua- 
tion of distillates, and research on relation b, 16:25623 
(IA:JP;In Japanese) 

Residues 

Development of coal based hydrogen production technology.: 
Research on support for design and operation.of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;in Japanese) 

Schedules 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Engineering, construction and operation of 150t/d coal lique- 
faction pilot plant, 16:25616 (IA;JP;ln Japanese) 

Service Life 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(development and evaluation of materials for slagging gasi- 
fiers), 16:26250 (IA;JP;in Japanese) 

Slags 

Development of technology for entrained flow coal gasification 

combined cycle power generation.. Development and 
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construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA;JP;In Japanese) 

Specifications 

Design of a uranium recovery pilot plant. 16:28050 (1:BR:In Por- 
tuguese) 

Development of coal based hydrogen production technology: 
Study by a pilot plant (design and construction of a pilot plant 
for coal based hydrogen production), 16:26248 (IA;JP:In 
Japanese) 

Victoria 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Research 
on support for pilot plant (research on optimum operating con- 
ditions, reaction equipment, and its characteristics; research 
on prevention of operating troubles; and analysis and evalua- 
tion of distillates, and research on relation b, 16:25623 
(IA;JP;In Japanese) 

Waste Disposal 

Development of technology for entrained flow coal gasification 
combined cycle power generation: Development and 
construction of a 200t/d pilot plant for entrained flow coal gasi- 
fication combined cycle power generation technology, 
16:25633 (IA;JP;in Japanese) 

PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS 

On search for cryptoexotic baryons as resonances in direct 

channels for some exclusive reactions, 16:28965 (R;SU) 
PION PLUS-PROTON INTERACTIONS 

On search for cryptoexotic baryons as resonances in direct 

channels for some exclusive reactions, 16:28965 (R;SU) 
PIONIC ATOMS 

High-resolution spectroscopy of deeply-bound pionic atoms in 
heavy nuclei by pion-transfer reactions of inverse kinematics 
using the GSI cooler ring ESR, 16:29132 (R:JP) 

Metastable exotic atoms of extreme quantum numbers, 
16:28980 (R:JP) 

PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 

High momentum transfer hadron pair production in proton- 
nuclear collisions at 70 GeV, 16:29046 (R;SU) 

Theoretical nuclear physics: Progress report, July 1, 1990—June 
30, 1991, 16:29105 (R;US) 

PIONS MINUS 

Clusterization in process of multiple particle production on nuclei 
and its connection with cumulative production of hadrons, 
16:29068 (RA;SU;In Russian) 

Inclusive cross sections of cumulative «~-meson production in 
aC interactions at 40 GeV/c as functions of kinetic and 
transverse enegy, 16:28936 (R;SU;In Russian) 

PIONS NEUTRAL 

Fermilab polarized beam experiments: x° and 7 production re- 

sults, 16:28918 (R;US) 
PIONS PLUS 

Clusterization in process of multiple particle production on nuclei 
and its connection with cumulative production of hadrons, 
16:29068 (RA;SU;In Russian) 

PIPELINES 
Pipelines, 16:25759 (IA;DK) 
PIPES 

Analytical simulation of nonlinear response to seismic test exci- 
tations of HDR-VKL piping system, 16:26932 (R;US) 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 1, 16:25969 (R;US) 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 2, 16:25970 (R;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

Evaluation of seismic margins for an in-plant piping system, 
16:26931 (R;US) 





IEA district heating: Summary of research activities 1983-1987 
16:27405 (R:SE) 
On the validity of fracture assessment methods for flawed large- 
scale pressure vessels, 16:27078 (RA:US) 
Prediction of the failure stress from Japanese carbon steel pipe 
fracture experiments, 16:27073 (RA:US) 
Predictions of failure for some of the international pipe tests us- 
ing the R6 method, 16:27075 (RA:US) 
Structural integrity investigations of feeder pipe ice plugging pro- 
cedures, 16:28107 (R;CA) 
Summary of the status of pipe fracture predictions, 16:27076 
(RA;US) 
Tests on thick section steel to determine fracture toughness and 
a comparison with conventional assessment methods. 
16:27079 (RA;US) 
The testing of an in-situ district heating and cooling pipe inspec- 
tion method: Final report, 16:27407 (R;US) 
PISTONS 
Integrated modeling of ring pack performance, 16:27432 (RA;US) 
PITCHES 
Research and development project of advanced super environ- 
ment resistant materials, 16:27732 (IA:JP;in Japanese) 
PITTSBURGH ENERGY TECHNOLOGY CENTER 
An update on the DOE/PETC coal preparation process research 
facility, 16:25544 (RA;US) 
PIXE ANALYSIS 
International Atomic Energy Agency consultants’ meeting on 
Analytical Quality Control Services, Vienna, 17-19 September 
1990, 16:27813 (R;XA) 
PLANT BREEDING 
Genetic activity of various ~-radiation doses in induction of 
maize mutations stable to smut, 16:28641 (IA;SU;in Russian) 
Mutation Breeding Newsletter. No. 37, 16:28634 (I;XA) 
PLANT DISEASES 
Some peculiarities of pest and agricultural plant disease devel- 
opment in conditions of regional contamination, 16:28527 
(IA;SU;In Russian) 
PLANT GROWTH 
Experimental study of growth in irradiated vegetating plants, 
16:28802 (IA;SU;In Russian) 


PLANT STEMS 
Global models for the biomechanics of green plants: 1, 
16:29235 (R;XA) 
PLANTS 
See also FUNGI 
SHRUBS 
TREES 
VEGETABLES 
Reaction to irradiation and concept of physiological homology in 
the plants, 16:28798 (IA;SU;In Russian) 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 
ROTATING PLASMA 
A new variational formulation of kinetic plasma theory and the 
application of moving finite elements, 16:29338 (R;US) 
Analytical calculation of neutral transport and its effect on ions, 
16:29285 (R;US) 
Direct visual observation of powder dynamics in RF plasma- 
assisted deposition, 16:29341 (R;CH) 
Tokamak plasma interaction with limiters, 16:29271 (R;CA) 
W7AS contributions 1990 to 13th international conference on 
plasma physics and controlled nuclear fusion research in 
Washington, October 1-6, 1990; 17th EPS conference on 
controlled fusion and plasma heating in Amsterdam, June 25- 
29, 1990: 9th international conference on plasma surface 
interaction in controlled fusion devices in Bournemouth, May 
28-, 16:29295 (R;DE) 


PLASMA SWITCHES 


PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA DENSITY 
Correlation dimension of density fluctuations in TBR-1. 
16:29288 (R:BR) 
PLASMA DIAGNOSTICS 
End on soft x-ray imaging of FRCs on the FRX-C/LSM experi- 
ment. 16:29319 (RA:US) 
Neutron measurements in the FRX-C/LSM magnetic compres- 
sion experiment, 16:29326 (RA:US) 
Observations and modeling of electron density on the Maryland 
Spheromak, 16:29334 (RA:US) 
Plasma diagnostics using line intensity ratios, 16:29357 (RA:JP) 
Polarization plasma spectroscopy, 16:29351 (RA;JP) 
Possible influence of edge density fluctuations on the proposed 
fast ion and alpha particle diagnostic for JET, 16:29363 (R:DK) 
Tomographic observation of two-dimensional profile of FIX 
plasma, 16:29328 (RA;US) 
PLASMA FURNACES 
DOE/EPA Site Demonstration, 16:27298 (R;US) 
DOE/EPA site demonstration: DOE Health and Safety Plan, 
16:27244 (R:US) 
Environmental assessment for Retech, Inc.'s Plasma Centrifu- 
gal Furnace Evaluation, 16:27243 (R;US) 
PLASMA GUNS 
Design of a spheromak compressor driven by high explosives, 
16:29425 (RA:US) 
Plasma and electrical diagnostics for Procyon experiments, 
16:26236 (R:US) 
X-ray production experiments on the RACE Compact Torus Ac- 
celerator, 16:28449 (RA;US) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
lon temperature gradient instability and anomalous transport, 
16:29281 (R;US) 
PLASMA MACROINSTABILITIES 
See also TILTING INSTABILITY 
WHISTLER INSTABILITY 
Excitation of magnetohydrodynamic modes by energetic trapped 
particles in reactive and dissipative systems, 16:29277 (R;SE) 
Stabilization of rotational instability in FRC by an axial current, 
16:29317 (RA:US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 
A 0.1 TW gas-breakdown plasma-anode ion diode, 16:29331 
(RA;US) 
Computational simulation of compact toroidal plasma formation, 
16:29337 (RA;US) 
PLASMA SCRAPE-OFF LAYER 
Heavy Neutral Beam Probe for edge plasma analysis in toka- 
maks: Annual progress report, December 1, 1990—November 
30, 1991, 16:29284 (R;US) 
Impurity and neutral effects on the dissipative drift wave in toka- 
mak edge plasmas, 16:29286 (R;US) 
Model of divertor biasing and control of scrape-off layer and di- 
vertor plasmas, 16:29435 (R;JP) 
Operating conditions of the BPX divertor, 16:29445 (R;US) 
PLASMA SIMULATION 
A new variational formulation of kinetic plasma theory and the 
application of moving finite elements, 16:29338 (R;US) 
An interparticle collision model for electromagnetic hybrid simu- 
lations of high density plasmas, 16:29339 (R;US) 
Electromagnetic PIC simulations using finite elements on un- 
structured grids, 16:29365 (R;US) 
FALCON - a program for fast analysis of local confinement in 
JET, 16:29309 (R;GB) 
Towards a realistic plasma simulation code, 16:29366 (R;US) 
PLASMA SWITCHES 
Computation of broadband, high-power electromagnetic pulse 
generation from an air gas avalanche switch, 16:28151 (R:US) 
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PLASMA SWITCHES 


Computational simulations of plasma flow switches and implod- 
ing loads. 16:26235 (R:US) 

Gaseous prebreakdown processes that are important for pulsed 
power switching. 16:28147 (R:US) 

Low-cost 3 KV. triggered. stripline. surface-discharge switch. 
16:28143 (R:US) 

Plasma and electrical diagnostics for Procyon experiments 
16:26236 (R:US) 

PLASMA WAVES 

Particle trajectories in cross-field acceleration by an electrostatic 
wave transverse to uniform magnetic field, 16:29362 (R:JP) 

Project of experimental study on plasma waves and plasma tur- 
bulence, 16:29294 (R:BR;In Portuguese) 

PLASTIC FOAMS 

Radar-cross-section measurement errors caused by test object 
interaction with low-dielectric-constant supports. 16:28109 
(R:US) 

Steady-state and transient results on insulation materials, 
16:27711 (R:US) 

The cure of rigid polyurethane encapsulating foam, 16:27777 
(R:US) 

PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

A train of JRB 401 scintillation monitors, 16:28385 (IA;CS;In 
Slovak) 

Studies on the construction of a vertex detector of scintillation 
fibers and a multi-channel photomultiplier XP 4702, 16:28322 
(R;DE;in German) 

PLATES 

Electroforming thin channel heat exchangers, 16:28098 (R;US) 

The use of high velocity launchers for scientific and engineering 
studies, 16:27631 (R:US) 

PLATINUM 

The conversion of lignin model compounds into phenolic prod- 
ucts using MoS. and Pt on acidic supports, 16:26292 (RA:US) 

Ultraviolet reflector materials for solar detoxification of haz- 
ardous waste, 16:26386 (R;US) 

PLATINUM ALLOYS 

X-ray dichroism and Faraday effect studies in ordered and dis- 

ordered Fe3Pt, 16:27488 (R;US) 
PLATINUM COMPOUNDS 

Effects of doping on hybridization gapped materials, 16:27607 

(R;US) 
PLUMES 
An atmospheric dispersion modelling system for nuclear emer- 
gency response, 16:28471 (IA;CA) 
PLUTO REACTOR 
Insights from two parallel PRA’s, 16:27179 (RA;US) 
PLUTONIC ROCKS 

See also GRANITES 

Geochronology of metaplutonics and the evolution of supracrustal 
belts in the Borborema province, NE Brazil, 16:27819 (1;BR) 

PLUTONIUM 
Chemical State 
Forms of occurrence of plutonium in soils, 16:28518 (IA;SU) 
Detection 
A new approach to performing holdup measurements on glove 
box exhausts, 16:26172 (R;US) 
Electronic Structure 
Surface electronic structure of plutonium, 16:27930 (IA;SU) 
Electrostatic Separation 
Test plan for electrostatic curtain studies, 16:25891 (R;US) 
Isotope Ratio 

Further development of IDGS: Isotope dilution gamma-ray spec- 

trometry, 16:25832 (R;US) 
Materials Recovery 

Improving the cleanup of stubborn hazardous wastes: CEPOD, 

16:28495 (RA;US) 
Nondestructive Analysis 

Comparison between calorimeter and HLNC errors, 16:28402 

(R;US) 
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On-Line Control Systems 

Remote analytical control in FBR fuel experimental reprocess- 

ing at pilot plants. 16:25828 (lA:SU) 
Potentiometry 

Plutonium estimation in the process solutions and oxide dis- 
solved audit samplers by potentiometry using memo titrator, 
16:27796 (R:IN) 

Precipitation 

Actinides in intermediate-level liquid waste: removal by oxalic 
acid precipitation followed by cement incorporation and char- 
acterization of the final product. 16:25925 (R:FR) 

Homogeneous precipitations for separations and waste treat- 
ment. 16:25810 (R:US) 

Production 

200 Areas Monthly report, January, 1951, 16:25787 (R;US) 

[200 Area monthly reports for January—December 1953], 
16:25781 (R:US) 

Quantitative Chemical Analysis 

Manual of analytical test methods for nuclear materials. Ill, 
16:27851 (R:CS:In Czech) 

Plutonium estimation in .the process solutions and oxide dis- 
solved audit samplers by potentiometry using memo titrator, 
16:27796 (R;IN) 

Radiochemical determination of *59+24°Pu in samples of atmo- 
spheric fallout. 16:27827 (IA;CS;In Slovak) 

Radiation Absorption Analysis 

Remote analytical control in FBR fuel experimental reprocess- 

ing at pilot plants, 16:25828 (IA;SU) 
Radioassay 

Elaboration and characterisation of plutonium waste reference 
materials, 16:27809 (RA;FR) 

Fully automated laboratory for the assay of plutonium in wastes 
and recoverable scraps, 16:27811 (RA:FR) 

Nondestructive determination of residual fuel on leached hulls 
and dissolver sludges from LWR fuel reprocessing, 16:27812 
(RA:FR) 

On the effects of the spatial distribution of plutonium in waste 
matrices by passive neutron assay, 16:25903 (RA;FR) 

Study of a passive neutron system for the determination of Pu in 
220 | waste barrels, 16:27808 (RA;FR) 

The development of passive neutron and passive gamma mea- 
surement techniques for the assay of plutonium in solid 
wastes, 16:25908 (RA;:FR) 

Radionuclide Migration 

The Chernobyl plutonium migration in soils, 16:28519 (IA;SU) 
Recovery 

Incineration and incinerator ash processing, 16:25964 (R;US) 
Soils 

Forms of occurrence of plutonium in soils, 16:28518 (IA;SU) 

The Chernobyl plutonium migration in soils, 16:28519 (IA;SU) 
Waste Management 

Safe handling of plutonium and a method of disposing radioac- 
tive wastes: Experience at Japan Atomic Energy Research 
Institute, 16:27900 (RA;JP;in Japanese) 

PLUTONIUM 236 

Possibilities of 2°Pu and 297 Pu production using charged parti- 

cle accelerators, 16:26223 (IA;SU) 
PLUTONIUM 237 

Possibilities of 29Pu and 297Pu production using charged parti- 
cle accelerators, 16:26223 (IA;SU) 

Production of plutonium-237, 16:27937 (IA;SU) 

PLUTONIUM 238 

Plutonium isotopic analysis system for plutonium samples en- 
riched in 28Pu in EP 60/61 containers: Volume 2, Hardware 
manual, 16:26195 (R;US) 

Plutonium isotopic analysis system for plutonium samples en- 
riched in Pu in EP 60/61 containers: Volume 1, Users 
manual, 16:26194 (R;US) 

Radiation-induced amorphization in complex silicates, 16:27696 
(R;US) 

PLUTONIUM 239 

A range of non-destructive assay systems for transuranic waste 

using pulsed neutron techniques, 16:25905 (RA;FR) 





Determination of actinides in Czechoslovak mountain snow in 
1985-1988, 16:28516 (IA;CS;In Czech) 

Determination of alpha activity and fissile mass content in solid 
waste by systems using neutron interrogation, 16:25904 
(RA;FR) 

Determination of plutonium in environmental samples by con- 
trolled valence in anion exchange, 16:27849 (R;DK) 

Development of active neutron interrogation techniques at Har- 
well, 16:27806 (RA;FR) 

Main principles determining the behaviour of transuranium ele- 
ments in natural formations, 16:28517 (IA:SU) 

Photonuclear reactions of U-233 and Pu-239 near threshold in- 
duced by thermal neutron capture gamma rays, 16:29099 
(|;BR;In Portuguese) 

Radiochemical determination of 2°9+240Pu in samples of atmo- 
spheric fallout, 16:27827 (IA;CS;In Slovak) 

Remote analytical control in FBR fuel experimental reprocess- 
ing at pilot plants, 16:25828 (IA;SU) 

Unfolding of an integrated instrumental and control system for 
measurements carried out on waste drums, 16:25906 (RA;FR) 


PLUTONIUM 239 TARGET 
Analysis of 2°°Pu prompt fission neutron spectra, 16:29095 
(RA;XA) 
PLUTONIUM 240 
Determination of actinides in Czechoslovak mountain snow in 
1985-1988, 16:28516 (IA;CS;In Czech) 
Determination of plutonium in environmental samples by con- 
trolled valence in anion exchange, 16:27849 (R;DK) 
Integrated five station nondestructive assay system for the sup- 
port of decontamination and decommissioning of a former 
plutonium mixed oxide fuel fabrication facility, 16:26154 
(RA;FR) 
Radiochemical determination of 2°°+24°Pu in samples of atmo- 
spheric fallout, 16:27827 (IA;CS;in Slovak) 


PLUTONIUM ALLOYS 
Influence of room temperature self-irradiation of crystal struc- 
tures of PusGagz and 6-PuGa3 compounds, 16:27587 (IA:SU) 
Thermodynamic properties of plutonium intermetallic com- 
pounds, 16:27583 (IA;SU) 


PLUTONIUM CARBIDES 
The effect of fission product elements dissolved in (U,Pu)C on 
the thermal conductivity, 16:27684 (IA;SU) 


PLUTONIUM COMPLEXES 

Actinide extraction from nitric acid solutions by ion flotation, 
16:27974 (IA:SU) 

Actinides complexes in solvent extraction. The amide type of ex- 
tractants, 16:27993 (IA;SU) 

Determination of composition of compounds formed in ex- 
traction system H2O0-HNO ;-diluent-TBP  (TIAP)-DBP 
(DIAP)-Pu(4), 16:27985 (IA;SU) 

Extraction of Am(3) by di- 
alkyl(diaryl)dialkylcarbamoyimethylphosphine oxides solutions 
in mixed and fluorocontaining solvents, 16:27992 (IA;SU) 

Kinetics aspects of actinide extraction and separation in extrac- 
tion process, 16:28023 (IA;SU) 

Possibilities of 29°Pu and *5” Pu production using charged parti- 
cle accelerators, 16:26223 (IA;SU) 

Potentiometric studies on the aqueous fluoride complexes of ac- 
tinides, 16:27960 (IA;SU) 

Some features of formation and dissolution of a series of Pu(4) 
and Zr alkyl- and butylalkyiphosphates in the system TBP-n- 
dodecane-nitric acid-water, 16:27987 (IA;SU) 

The study of isolation and separation processes of the transplu- 
tonium elements by solid extractants from nitric acid media, 
16:28010 (IA:SU) 

The thermodynamic of sorption of some actinides by anion ex- 
changers, 16:27951 (IA;SU) 


PLUTONIUM COMPOUNDS 
See also PLUTONIUM CARBIDES 
PLUTONIUM FLUORIDES 
PLUTONIUM NITRATES 
PLUTONIUM OXIDES 
PLUTONIUM TELLURIDES 


PLUTONIUM FLUORIDES 


Absorption Spectra 

Spectroscopic study and crystal field analysis of Pu** in the 

thorite ThSiO, matrix, 16:27955 (IA;SU) 
Chemical Properties 

Electronic structure and properties of the divalent plutonium 

halides, 16:27920 (IA;SU) 
Chemisorption 

Sorption of actinide elements by inorganic sorbents, 16:27981 

(1A;SU) 
Decomposition 

Behaviour of molybdates of some elements in sodium hydroxide 

and nitric acid solutions, 16:27964 (IA;SU) 
Dissolution 

Behaviour of molybdates of some elements in sodium hydroxide 

and nitric acid solutions, 16:27964 (IA;SU) 
Electrolysis 

Flow electrolysis technique for production and stabilization of 
neptunium and plutonium in certain oxidation states, 
16:28019 (IA;SU) 

Electronic Structure 

Electronic structure and properties of the divalent plutonium 
halides, 16:27920 (IA;SU) 

Spectroscopic study and crystal field analysis of Pu*+ in the 
thorite ThSiO, matrix, 16:27955 (IA;SU) 

Extraction Chromatography 

Flow electrolysis technique for production and stabilization of 
neptunium and plutonium in certain oxidation states, 
16:28019 (IA;SU) 

Multi-Element Separation 

Americium-241 process technology, 16:27936 (IA;SU) 

Membrane extraction of transuranium elements from the solu- 
tions of inorganic complex-forming agents, 16:27972 (IA;SU) 

Oxidation 

Flow electrolysis technique for production and stabilization of 
neptunium and plutonium in certain oxidation states, 
16:28019 (IA;SU) 

Radiation chemistry of actinides, 16:25826 (IA;SU) 

The influence of ultrasound on redox reactions of actinide ions 
in aqua solution, 16:28017 (IA;SU) 

The study of kinetics of O- reactions with plutonium (6) and 
americium (6) ions in aqueous solutions by pulse radiolysis 
method, 16:27895 (IA;SU) 

Radiolysis 

Radiation chemistry behaviour of plutonium, neptunium and ura- 
nium in organic solutions of extractions systems, 16:25827 
(IA;SU) 

Radiation chemistry of actinides, 16:25826 (IA;SU) 

The study of kinetics of O~- reactions with plutonium (6) and 
americium (6) ions in aqueous solutions by pulse radiolysis 
method, 16:27895 (IA;SU) 

Reduction 

Radiation chemistry behaviour of plutonium, neptunium and ura- 
nium in organic solutions of extractions systems, 16:25827 
(IA;SU) 

Radiation chemistry of actinides, 16:25826 (IA;SU) 

The influence of ultrasound on redox reactions of actinide ions 
in aqua solution, 16:28017 (IA;SU) 

The reduction reaction of neptunium and plutonium ions in the 
presence of solid phase catalysts, 16:28018 (IA;SU) 

Solvent Extraction 

Reprocessing of high burn-up (100 GWd/t) short cooled fuel, 

16:25820 (IA;SU) 
X-Ray Diftraction 

X-ray diffraction data for plutonium compounds: Volume 3, Plu- 

tonium ternary compounds, 16:28031 (R;US) 
PLUTONIUM DIOXIDE 

Quality control provisions applied in the preparation and charac- 

terization of Pu-bearing PERLA standards, 16:26156 (R;FR) 
PLUTONIUM FLUORIDES 

Effect of the surface coverage on the isosteric heat of PuF, ad- 
sorption on PuF,, 16:27948 (IA;SU) 

On adsorption of fluorine and plutonium hexafluoride on pluto- 
nium tetrafluoride, 16:27949 (IA;SU) 
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PLUTONIUM FLUORIDES 


Radiolysis of plutonium hexafluoride physically adsorbed on 
PuF,, 16:27891 (IA;SU) 
Vibronic structures of plutonium hexafluoride in the visible spec- 
tral region, 16:27929 (IA;SU) 
PLUTONIUM IONS 
Electronic structure in the actinides: 
16:27875 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 236 
PLUTONIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
Distribution of 2°7Np, Pu isotopes and °4'Am in lake and sea 
sediments, 16:28575 (IA:SU) 
Evolution of radiometric instrumentation systems on operating 
reprocessing and waste handling facilities, 16:25902 (RA;FR) 
PLUTONIUM NITRATES 
Semiempirical methods for evaluating molecular and energy pa- 
rameters of some actinide complexes, 16:27944 (IA;SU) 
PLUTONIUM OXIDES 
See also PLUTONIUM DIOXIDE 
Defect structures in actinide oxides correlated with bulk, thermo- 
physical and thermodynamic properties, 16:27682 (IA;SU) 
PLUTONIUM RECYCLE 
Characteristics and management of waste produced by the 
MOxX fuel cycle in light-water reactors, 16:25921 (R;FR) 
PLUTONIUM TELLURIDES 
Compression studies up to 55 GPa on NaCl type compounds 
AnX: An=Np, Pu and X=Sb, Te, 16:27755 (IA;SU) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 


Three cases studies, 


PNL 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT LEPREAU-1 REACTOR 

Point Lepreau, 16:26747 (1;CA;In English, French) 


POINT LEPREAU-2 REACTOR 
Nuclear power in New Brunswick, 16:26814 (1;CA) 
Recent developments in Canadian nuclear power plant licens- 
ing practices, 16:26732 (IA;CA) 
POISEUVILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POISSON EQUATION 
Empirical results of a hybrid Monte Carlo method for the solution 
of Poisson's equation, 16:29547 (R;US) 
POLARIZATION 
Polarization measurement of an atomic hydrogen beam spin- 
exchanged with optically oriented sodium atoms, 16:28279 
(RA;JP) 
Polarization of atomic beams and targets by optical pumping, 
16:28305 (RA;JP) 
POLARIZED BEAMS 
Intense polarized proton source with charge-exchange at 
Moscow INR, 16:28261 (RA;JP) 
Investigation of polarized beams and targets at Fudan Univer- 
sity, 16:29138 (RA;JP 
LNA laser for polarized “He ion source based on optical pump- 
ing, 16:28277 (RA;JP) 
Present results on the polarized proton and deuteron source at 
Saturne (LNS-Saclay), 16:28265 (RA;JP) 
Present status of the Michigan-MIT: Ultra-cold polarized hydro- 
gen jet, 16:28274 (RA;JP) 
Recent development of the University of Washington crossed 
beams polarized ion source, 16:28263 (RA;JP) 
Recent progress on cold atomic beam type of polarized ion 
sources, 16:28260 (RA;JP) 
Status of the BNL cold atomic beam and its focusing magnets, 
16:28264 (RA;JP) 
Status of the optically pumped polarized ion source at INR in 
Moscow, 16:28272 (RA;JP) 
The LAMPF optically pumped polarized ion source, 16:28269 
(RA;JP) 
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The laser system of the optically pumped ion source at TRI- 

UMF, 16:28270 (RA;JP) 
POLARIZED TARGETS 

A technique for measurement of vector and tensor polarization 
in solid spin one polarized targets, 16:29057 (R:US) 

Investigation of polarized beams and targets at Fudan Univer- 
sity, 16:29138 (RA;JP) 

Polarization reversal of proton spins in solid-state targets by su- 
perradiance effects, 16:29178 (R;DE;In German) 

Polarized gas jet target development at CERN, 16:28308 (RA;JP) 

Results from the polarized *He target cell at TRIUMF, 16:28276 
(RA:JP) 

Storage cell target for polarized proton and antiproton rings, 
16:28304 (RA:JP) 

POLLEN 

Radiation reaction of sporophyte to spraying with gamma- 

irradiated pollen, 16:28773 (IA;SU;In Russian) 
POLLUTANTS 

Electron microscopic investigations for judging the accumulation 
and effect of organic air pollutants in leaf organs. Final report, 
16:28835 (1;DE;in German) 

Mesoscale modeling of precipitation scavenging by a col- 
frontal squall line, 16:28480 (R;US) 

Preliminary screening analysis of the off-site environment down- 
stream of the US Department of Energy Oak Ridge 
Reservation, 16:26013 (R;US) 

Quality assurance of field screening, 16:28532 (R;US) 

Remedial investigation work plan for Bear Creek (Y02-S600) at 
the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 16:26152 
(R;US) 

Research and development project of total water recycle sys- 
tem.: Membrane materials, 16:28547 (IA;JP;In Japanese) 

The effect of soil mineral phases on the abiotic degradation of se- 
lected organic compounds: Progress report, 16:28499 (R;US) 

Water quality of the TVA fixed-station monitoring network, 
16:26303 (R;US) 

POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLLUTION CONTROL 

See also AIR POLLUTION CONTROL 

Cost growth for treatment technologies at NPL sites, 16:27246 
(R;US) 

POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 

Evaluation of the TCE catalytic oxidation unit at Wurtsmith Air 
Force Base, 16:28460 (R:US) 

X-701B Interim Measures Plan, 16:28585 (R;US) 

POLONIUM 
Special irradiations report for January 1953, 16:27542 (R;US) 
POLONIUM 218 
Electrical and diffusive properties of *'®Po, 16:28030 (RA;JP) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYVINYLS 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 


POLYATOMIC MOLECULES 
Obtaining structural information from electrospray ionization- 
mass spectrometry at the large molecule limit, 16:27840 (R;US) 
POLYCARBONATES 
The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 7, March 15, 1989—June 14, 1989, 16:25588 (R;US) 
The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
9, September 15, 1989-December 14, 1989, 16:25590 (R;US) 
The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
10, December 15, 1989—March 14, 1990, 16:25591 (R;US) 





The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 11, March 15, 1990—June 14, 1990, 16:25592 (R:US) 


POLYCRYSTALS 

See also BICRYSTALS 

Development of photovoltaic power generation system technol- 
ogy.: Development of new type solar cells of ordinary use 
(development of technologies for casting and slicing polycrys- 
talline ingots of silicon), 16:26379 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA:JP:In Japanese) 

Large angle x-ray diffraction study of nanocrystalline Pd, 
16:27487 (R;US) 


POLYCYCLIC AROMATIC HYDROCARBONS 

Mechanisms of interaction of radiation with matter: Research 
progress report, July 1, 1988—June 30, 1991, 16:27865 (R;US) 

Multi-centred study aimed at the development and validation of 
methods for the biological monitoring of the influences of PAH 
on humans. Related investigations into the carcinogenicity of 
fractions of sidestream smoke condensate using the lung im- 
plantation test in rats, 16:28833 (1;DE;In German) 


POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 

16:27766 (PA;US) 

Assessment of conducting polymer applications in power equip- 
ment technology, 16:27761 (R;US) 

Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989—June 24, 1991, 
16:27881 (R;US) 

Compatibility of polymeric materials with the radiosterilization of 
disposable medical products, 16:28635 (l;AR;In Spanish) 

Determination and characterization of terminal groups in poly- 
mers by NMR techniques, 16:29194 (iA;BR) 

Improved vacuum surface flashover performance of polymer in- 
sulators by the use of unique triple junction designs, 16:27215 
(R;US) 

Laser desorption/postionization mass spectrometry of polymer 
additives by TOF analysis, 16:27795 (R;:US) 

Proton and carbon-13 high resolution NMR spectroscopy of high 
polymers, 16:29193 (IA;BR) 

Research and development project of advanced crystalline poly- 
mer materials, 16:27731 (IA;JP;in Japanese) 

Research and development project of conductive polymer mate- 
rials, 16:27730 (|A;JP;In Japanese) 

Ultraviolet reflector materials for solar detoxification of haz- 
ardous waste, 16:26386 (R;US) 

Water transport properties of fuel cell ionomers, 16:27323 (R;US) 


POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 


POLYPEPTIDES 
See also GLUCAGON 
GLUTATHIONE 
Thermally induced dissociation of large ions from electrospray 
ionization, 16:27844 (R;US) 


POLYSACCHARIDES 
See also CELLULOSE 
GLYCOGEN 
LIGNIN 
Production of organic chemicals via bioconversion: A review of 
the potential, 16:26262 (R;US) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 


POLYURETHANES 
The cure of rigid polyurethane encapsulating foam, 16:27777 
(R;US) 


POLYVINYLS 
Permeability of protective coatings to tritium, 16:28101 (R;CA) 


POWER DISTRIBUTION 


POPULATION DYNAMICS 

Models of plant populations and communities: 

overview, 16:28494 (R:US) 
POPULATIONS 

See also HUMAN POPULATIONS 

Individual-based modeling: Summary of a workshop, 16:28596 
(R:US) 

[Development of paradigms for the dynamics of structured pop- 
ulations}: Technical progress report, 16:28597 (R;US) 

PORPHYRINS 

See also CHLOROPHYLL 

Catalytic hydrogenation of carbon monoxide: Technical 
progress report, December 15, 1990—December 14, 1991, 
16:27859 (R:US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Holdup data analysis for Portsmouth Building X705, 16:26167 
(R:US) 

Seismic hazard evaluation for the Portsmouth Gaseous Diffu- 
sion Plant, Portsmouth, Ohio, 16:25830 (R:US) 

POSITION SENSITIVE DETECTORS 

Studies on the construction of a vertex detector of scintillation 
fibers and a multi-channel photomultiplier XP 4702, 16:28322 
(R;DE:In German) 

POSITRONIUM 

Annihilation of slow e*e~-pair and positronium width, 16:28981 

(R:SU) 
POSITRONS 

Application of positron annihilation technique on study of radia- 
tion influence on superconductors, 16:28366 (IA;BR;In 
Portuguese) 

Measurement of positron life time in steel samples implanted 
with helium, 16:27558 (IA;BR;In Portuguese) 

Utilization of PF POSFIT program for measuring positron life- 
time in steel samples implanted with He, 16:28364 (IA;BR;In 
Portuguese) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM BROMIDES 

X-ray and --ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1990—October 1991, 
16:27802 (R:US) 

POTASSIUM CARBIDES 
New high-T. benchmarks for organic and fullerene superconduc- 
tors, 16:27784 (R;:US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM BROMIDES 
POTASSIUM CARBIDES 
POTASSIUM FLUORIDES 
POTASSIUM PHOSPHATES 

A novel process for methanol synthesis: Progress report, March 

1, 1991—May 31, 1991, 16:25604 (R;US) 
POTASSIUM FLUORIDES 

On the ionic equilibrium between complexes in molten fluoroalu- 

minates, 16:27868 (R;XA) 
POTASSIUM PHOSPHATES 

Optical and environmentally protective coatings for potassium 
dihydrogen phosphate (KDP) harmonic converter crystals, 
16:29444 (R;US) 

POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POWDERS 

Direct visual observation of powder dynamics in RF plasma- 

assisted deposition, 16:29341 (R;CH) 
POWER CONDITIONING CIRCUITS 

Benefits of load conditioners to both utility and customer sides..: 
Development of a 10kWh class load conditioner, 16:27221 
(R:JP;in Japanese) 

POWER CONDITIONING SYSTEMS 

See POWER CONDITIONING CIRCUITS 
POWER DEMAND 

The future - a utility's view, 16:26809 (IA;CA) 
POWER DISTRIBUTION 

BWR stability investigation in Ringhals 1 measurement data 
from October 26, 1989, 16:26966 (RA;FR) 
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POWER DISTRIBUTION 


Calculational methods of power distribution in the HTTR and 
verifications. 16:26565 (RA:XA) 

Examination of nuclear thermal hydraulic oscillation modes in 
BWR core, 16:26968 (RA:FR) 

RAMONA-3B and TRAB assessment using oscillation data from 
TVO I. 16:26970 (RA:FR) 

POWER DISTRIBUTION SYSTEMS 

Impact of steep-front short-duration impulse on electric power 
system insulation: Phase 2. Laboratory evaluation of selected 
power system components. 16:27217 (R:US) 

POWER GENERATION 

See also COGENERATION 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the centralized photovoltaic power generation 
utilization system (research and development of the centrally 
organized photovoltaic power generation system), 16:26418 
(IA:JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the isolated island)), 16:26407 (IA;JP;In 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (development 
of the stand-alone and dispersed system (dispersed system 
which works when overloaded)), 16:26409 (IA;JP;In Japanese) 


POWER PLANTS 
See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Research and development project of interconnecting dis- 
tributed database system, 16:29567 (IA;JP;in Japanese) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER RANGE 10-100 MW 
Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on a slow response superconductive generator), 16:28128 
(IA;JP;in Japanese) 
POWER REACTORS 
See also AVR REACTOR 
ANGRA-1 REACTOR 
BN-800 REACTOR 
BELOYARSK-3 REACTOR 
BOHUNICE A-1 REACTOR 
BRAIDWOOD-1 REACTOR 
BRAIDWOOD-2 REACTOR 
BRUCE-1 REACTOR 
BRUNSBUETTEL REACTOR 
BYRON-1 REACTOR 
BYRON-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
CHINON-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CONNECTICUT YANKEE REACTOR 
DODEWAARD REACTOR 
DUKOVANY V-2 REACTOR 
EBR-2 REACTOR 
FORSMARK-1 REACTOR 
GARIGLIANO REACTOR 
GENTILLY REACTOR 
GUNDREMMINGEN-2 REACTOR 
GUNDREMMINGEN-3 REACTOR 
HATCH-1 REACTOR 
HUNTERSTON-A REACTOR 
HUNTERSTON-B REACTOR 
JATR REACTOR 
KRUEMMEL REACTOR 
LA SALLE COUNTY-2 REACTOR 
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LINGEN REACTOR 
MILLSTONE-1 REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 
MONJU REACTOR 
OKG-3 REACTOR 
PHENIX REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-5 REACTOR 
PICKERING-7 REACTOR 
RWE-BAYERNWERK REACTOR 
RINGHALS-1 REACTOR 
RIVER BEND-1 REACTOR 
RIVER BEND-2 REACTOR 
SNR REACTOR 
SAN ONOFRE-1 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SHIPPINGPORT REACTOR 
SPACE POWER REACTORS 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
TVO-1 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TORNESS REACTOR 
TROJAN REACTOR 
VOGTLE-1 REACTOR 
WAGR REACTOR 
WWER-3 REACTOR 
Nuclear reactor built, being built, or planned, 16:26507 (R;US) 

POWER SUPPLIES 

See also PHOTOVOLTAIC POWER SUPPLIES 

A novel current and voltage regulated energy discharge power 
supply 200 A, 600 V, 16:28218 (R;US) 

Guiding magnetic field 20 ms flat-top formation for the EhKU-6 
synchrotron slow-extraction, 16:28256 (RA;SU;in Russian) 

Method for controlling a multi-phase power supply using digital 
computer techniques, 16:28069 (R;US) 

POWER SYSTEMS 

See also INTERCONNECTED POWER SYSTEMS 

EMP research on electric power systems: Program update, 
16:27216 (R;US) 

Reliability pertormance of standby equipment with periodic test- 
ing, 16:26483 (R;CA) 

PRASEODYMIUM 
A simple localized-itinerant model for PrAls: crystal field and ex- 
change effects, 16:27504 (R;BR) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREFERRED ORIENTATION 
See GRAIN ORIENTATION 
PRESSURE TUBES 
Bending 

An experimental investigation into the development of pressure 
tube/calandria tube contact and associated heat transfer un- 
der LOCA conditions, 16:26717 (IA;CA) 

An experimental investigation into the development of pressure- 
tube/calandria-tube contact and associated heat transfer 
under LOCA conditions, 16:26646 (IA;CA) 

Candu Type Reactors 

Measurement of hydrogen and deuterium in CANDU pressure 

tubes, 16:27831 (IA;CA) 
Computerized Simulation 

AMPTRACT: an algebraic model for computing pressure tube 
circumferential and steam temperature transients under strati- 
fied channel coolant conditions, 16:26673 (IA;CA) 

Development of the MINI-SMARTT code for fuel ele- 
ment/pressure tube contact, 16:26671 (IA;CA) 

Simulation methodology for pressure tube integrity analysis and 
comparison with experiments, 16:26670 (IA;CA) 

Validation of the computer code NUBALL for simulation of pres- 
sure tube asymmetric ballooning behaviour, 16:26672 (IA;CA) 





Creep 

Effect of axially non-uniform pressure tube diametral creep on 
mass and enthalpy imbalance for a 37-element bundle, 
16:26642 (IA:CA) 

Effect of axially non-uniform pressure tube diametral creep on 
mass and enthalpy imbalance for a 37-element bundle, 
16:26716 (IA:CA) 

Crevice Corrosion 

Elimination of crevice corrosion of pressure tubes in CANDU re- 

actors: Effect of bearing pad geometry, 16:26594 (IA;CA) 
Deformation 

An experimental investigation of the creep sag of pressure 

tubes under LOCA conditions, 16:26595 (IA;CA) 
Dry Storage 

Management of irradiated components from the Pickering units 

1/2 retube, 16:25841 (1A;CA) 
Failures 

Current status of fuel channel examinations following the P2 

G16 failure in August 1983, 16:26694 (IA;CA) 
Fracture Properties 

A summary of the assessment of fuel behaviour, fission product 
release and pressure tube integrity following a postulated 
large loss-of-coolant accident, 16:26588 (R;CA) 

Heating 

Wastage and overheating effects - code development supported 

by experimental results, 16:26773 (RA;XA) 
Inspection 

CIGAR - a remote inspection system: Part 1: fuel channel in- 

spection systems; part 2: delivery system, 16:26863 (IA;CA) 
Leak Detectors 

Analytical developments in the dew point model for predicting 
annulus gas system response, 16:26597 (IA;CA) 

Annulus gas system flow tests: Experiment and analysis, 
16:26658 (IA;CA) 

Leaks 

An analysis of main processes at small water-into-sodium leaks 
in the BN-350 and BN-600 NPP steam generators, 16:26765 
(RA:XA) 

Annulus gas system flow tests: 
16:26728 (IA;CA) 

Leak before break experience in CANDU reactors, 16:26582 
(R;CA) 

Manipulators 

Robotic systems for reactor servicing and repair, 16:26688 

(IA;CA) 
Mechanical Properties 

MECTUB: A thermomechanical model for overheating studies of 
LMFBR Steam Generator tubes during a sodium/water reac- 
tion, 16:26772 (RA;XA) 

Reactor Maintenance 

Pickering NGS - a large scale fuel channel replacement pro- 

gram retubing tool carrier (RTC), 16:26709 (IA;CA) 
Remote Handling 

Pickering G.S.A. units 1 and 2. Pickering large scale fuel chan- 
nel replacement program: Process, organization and status 
overview, 16:26695 (IA;CA) 

Pickering large scale fuel channel replacement separation of 
pressure tube rolled joints by rapid induction heating, 
16:26707 (IA;CA) 

Radiation shielding equipment for in-vault use during the retub- 
ing of Pickering units 1 and 2, 16:26708 (IA;CA) 

Remote Handling Equipment 

Pickering NGS units 1 and 2 LSFCRP fuel channel reinstallation 

process, 16:26710 (IA;CA) 
Repair 

Separation of pressure tube rolled joints by rapid induction heat- 

ing, 16:26633 (IA;CA) 
Ruptures 

An analysis of main processes at small water-into-sodium leaks 
in the BN-350 and BN-600 NPP steam generators, 16:26765 
(RA;XA) 

Analysis of the pressure tube failure at Pickering NGS A unit 2, 
16:26596 (IA;CA) 


Experiment and analysis, 


PRIMARY COOLANT CIRCUITS 
Drying 


Current status of fuel channel examinations following the P2 
G16 failure, 16:26610 (IA;CA) 

Modelling of full-scale pressure tube rupture experiments, 
16:26644 (IA:CA) 

Modelling of full-scale pressure tube rupture experiments, 
16:26718 (IA:CA) 

Thermal Stresses 

SMARTT - a computer code to predict fuel and pressure tube 
temperature gradients under asymmetric coolant conditions, 
16:26713 (IA;CA) 

Wear 

Wastage and overheating effects - code development supported 

by experimental results, 16:26773 (RA;XA) 
PRESSURE VESSELS 

Accelerated irradiation test of gundremmingen reactor vessel 
trepan material, 16:27143 (RA;US) 

Bottom head failure program plan, 16:27124 (RA;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

Ductile fracture analysis of low upper-shelf tearing experiment 
V-8A, 16:27081 (RA;US) 

Experimental and theoretical investigations of crack initiation 
and crack propagation in heavy section hollow cylinders un- 
der pressurized thermal shock loading, 16:27080 (RA;US) 

Fracture analysis of a thick-walled pressure vessel under 
pressurized-thermal-shock loading (PTSE-2), 16:27077 
(RA;US) 

Heavy Section Steel Technology program fracture issues, 
16:27139 (RA;US) 

Heavy-Section Steel Irradiation Program summary, 16:27140 
(RA;US) 

Power Reactor Embrittlement Data Base, 16:27142 (RA;US) 

TMI-2 reactor vessel metallurgical sampling project, 16:27122 
(RA;US) 

Use of J/Jy-R curves in assessing the fracture behavior of low 
upper shelf toughness materials, 16:27141 (RA;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 

Survey on incentive regulations of public utility rate, 16:27240 

(R;JP;in Japanese) 
PRICING REGULATIONS 

Survey on incentive regulations of public utility rate, 16:27240 

(R;JP;in Japanese) 
PRIMARY BATTERIES 

Technology assessment of ambient temperature rechargeable 
lithium batteries for electric vehicle applications, 16:27231 
(R;US) 

PRIMARY COOLANT CIRCUITS 
See also COOLANT CLEANUP SYSTEMS 
Decontamination 

Pickering NGS decontaminations, 16:26615 (IA;CA) 

Pickering NGS decontaminations, 16:26697 (IA;CA) 

Recent experience with dilute chemical decontamination, 
16:26683 (IA;CA) 

The Canadian decontamination program, 16:26682 (IA;CA) 

The effect of the Can-Decon decontamination process on the 
surface oxides on Pickering units 1 and 2 feeder pipes, 
16:26727 (IA;CA) 

Deposits 

The effect of the CAN-DECON decontamination process on the 
surface oxides on Pickering Units 1 and 2 feeder pipes, 
16:26657 (IA;CA) 

Depressurization 

Mitigation of direct containment heating by intentional reactor 

coolant system depressurization, 16:27117 (RA;US) 
Drying 

Vacuum drying of the Pickering A units 1 and 2 primary heat 
transport systems, 16:26656 (IA;CA) 

Vacuum drying ot the Pickering A units 1 and 2: Primary heat 
transport systems, 16:26731 (IA;CA) 


ERA Vol. 16, No. 10 861 





PRIMARY COOLANT CIRCUITS 
Fracture Mechanics 


Fracture Mechanics 

Environmentally assisted cracking in light water reactors, 

16:27158 (RA:US) 
Functional Models 

Scaling laws for simulating the CANDU heat transport system, 

16:26662 (IA;CA) 
Intergranular Corrosion 

Hydrogen water chemistry for BWRs: A status report on the 

EPRI development program, 16:27154 (RA;US) 
Mathematical Models 

French experience in thermohydraulics calculations of gas 
cooled reactors, 16:26562 (RA;XA) 

Progress and problems in modelling HTR core dynamics: The 
TINTE code tested at AVR power transients, 16:26563 (RA;XA) 

Nondestructive Testing 

NDE reliability and advanced NDE technology validation, 

16:27152 (RA:US) 
Oscillations 
The application of nodal kinetics to the analysis of coupled neu- 
tronic/thermohydraulic phenomena, 16:26591 (IA;CA) 
Seismic Eftects 
The High Level Vibration Test program, 16:27135 (RA;US) 
Simulation 

A study of natural circulation cooling using a flow visualization 

rig, 16:26619 (IA;CA) 
Steam Generators 

Assessment of PWSCC damage in PWR steam generator 

tubes, 16:27164 (RA;US) 
Stress Corrosion 

Hydrogen water chemistry for BWRs: A status report on the 

EPRI development program, 16:27154 (RA;US) 
Two-Phase Flow 

The effect of scale on the behaviour of centrifugal pumps in 
steam-water flow, 16:26837 (IA;CA) 

The effect of tube size and length on the flooding phenomena 
and correlations in vertical two-phase counter current flow, 
16:26836 (IA;CA) 

Valves 

Results of gate valve flow interruption tests in the RWCU line 

environment, 16:27089 (RA;US) 
Water Chemistry 

Environmentally assisted cracking in light water reactors, 
16:27158 (RA;US) 

Hydrogen water chemistry for BWRs: A status report on the 
EPRI development program, 16:27154 (RA;US) 

PRINTED CIRCUITS 

Determination of aqueous processable photoresist in tin-lead 
plating solutions, 16:27837 (R;US) 

Liquid honing evaluation: Final report, 16:28138 (R;US) 

Printed wiring board solderability improvement: Final report, 
16:28137 (R;US) 

PROCESS DEVELOPMENT UNITS 

Calderon coal gasification process development unit design and 
test program, 16:25563 (RA;US) 

Research and development of coal liquefaction technology (de- 
velopment of brown coal liquefaction technology).: Research 
on support for pilot plant (research on optimum operating con- 
ditions, reaction equipment, and its characteristics; research 
on prevention of operating troubles; and analysis and evalua- 
tion of distillates, and research on relation b, 16:25623 
(IA;JP;In Japanese) 

PROCESS HEAT REACTORS 
See also SLOWPOKE-WNRE REACTOR 
The secure reactor concepts, 16:26547 (IA;CA) 
PROCESSING 
See also DATA PROCESSING 
FOOD PROCESSING 
IMAGE PROCESSING 
ORE PROCESSING 
REFINING 
WASTE PROCESSING 

Survey on co-processing development trend in foreign coun- 

tries.: Report of Result, 16:25641 (R;JP;in Japanese) 
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PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTION REACTORS 
Nuclear reactor built, being built, or planned, 16:26507 (R;US) 
[P Department daily reports October 5, 1944—December 31, 
1948]: Part 6, 16:26910 (R;US) 
[P Department daily reports: October 5, 1944—December 31, 
1948}: Part 8, 16:26912 (R;US) 
[P Department daily reports: Part 7, January 1, 1948—June 30, 
1948], 16:26911 (R;US) 
PRODUCTIVITY 
Effect of low dose irradiation on intensity and trend of 
metabolism in agricultural plants, 16:28770 (IA;SU:In Russian) 
Simulated effects of a doubling of carbon dioxide on corn produc- 
tion in portions of the central US: Final report, 16:28831 (R;US) 
PROFESSIONAL PERSONNEL 
See also SCIENTIFIC PERSONNEL 
Energy and technology review: Science and math education, 
16:29456 (R;US) 
The qualities of a high performance building operator, 16:27328 
(RA;US) 
PROGRAMMING 
See also DATA-FLOW PROCESSING 
PARALLEL PROCESSING 
GOOSE, a generalized object-oriented simulation environment 
for developing and testing reactor models and control strate- 
gies, 16:26833 (R;US) 
Research and development project of interconnecting dis- 
tributed database system, 16:29567 (IA;JP;ln Japanese) 
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Proceedings of the REXX Symposium for developers and users, 
16:29561 (R;US) 
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16:29423 (RA;US) 
Recent progress on the HESS experiment, 16:29424 (RA;US) 
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The effects of HMX particle size and binder stiffness on the 
burning mechanism and regression rate of a series of fast 
burning propellants, 16:28447 (R;US) 
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See MECHANICAL PROPERTIES 
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JSN 401 proportional neutron detector as a monitor of natural n- 
fluxes, 16:28384 (IA;CS;In Slovak) 
PROPULSION REACTORS 
See also SHIP PROPULSION REACTORS 
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A review of the Los Alamos effort in the development of nuclear 
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Adenylatecyclase activation by prostaglandin E, in blood cells of 
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Russian) 
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tion injury and under protection, 16:28698 (IA:SU:in Russian) 
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See also MECHANICAL HEART 
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A comparison of techniques for the metallographic preparation 
of thermal sprayed samples, 16:27698 (R;US) 

Reliability of interfaces in newly designed ceramic-ceramic and 
metal-ceramic systems. Brite final report, 16:27749 (R;DE) 
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trospray ionization, 16:27846 (R;US) 
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Research and development of an application technology of 
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Determination of yields and decay schemes for short half-life fis- 
sion products in sup(238)U fission by protons, 16:29098 
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On the theory of proton beam multiturn extraction with bent sin- 
gle crystal, 16:28220 (R;SU) 
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Evaluated cross-sections used as proton beam monitors, 
16:29066 (R;XA) 

High momentum transter hadron pair production in proton- 
nuclear collisions at 70 GeV, 16:29046 (R;SU) 

Isomer ratio of sup(89)Nb from sup(90)Zr(p,2n), 16:29076 
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Isomer reactions of sup(89) of sup(90)Zr(p,2n) reaction, 
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suring level density in scattering chamber of the physics 
institute/UFRJ, 16:28365 (IA;BR;In Portuguese) 
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Narrow structures observed in the p-p analyzing power. 
16:28937 (RA:JP) 
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(R:US) 
Yield calculation of zinc-65 production. 16:26210 (IA:BR:in Por- 
tuguese) 
PROTON-ANTIPROTON INTERACTIONS 
Analysis of possible free quarks production process at hadron 
colliders. 16:28934 (R:SU) 
Elastic p-bar p scattering at 1.8 TeV and the geometric formal- 
ism. 16:29111 (R:BR) 
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How to look for free quarks at high energy colliding beams, 
16:28966 (R:SU) 
Jets in CDF, 16:28931 (R:US) 
Phenomenological approach to elastic pp and p-bar p scattering 
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Direct photon production in polarized pp collisions, 16:28916 
(R:US) 
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How to look for free quarks at high energy colliding beams, 
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Development of the technology for the commercialization of the 
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tric power generation system)), 16:26408 (IA;JP;in Japanese) 
PUBLIC OPINION 
Public opinion and nuclear issues, 16:27271 (IA;CA) 
PUBLIC RELATIONS 
The public acceptance of nuclear power in France, 16:27260 
(IA;HU) 
PUBLIC UTILITIES 
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Survey on incentive regulations of public utility rate, 16:27240 
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See LUNGS 
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Fast pulsars. variational bound. other facets of compact stars. 
16:28871 (R:US) 
Nuclear and particle astrophysics. 16:28870 (R:US) 
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Short-pulse glass slab amplifier, 16:28126 (R:US) 
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Accidents 
Evaluation of upper limit of accident probability in a nuclear re- 
actor in Brazil. 16:26531 (I:BR:In Portuguese) 
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Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making. 
16:27190 (RA:US) 
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Summary of ROSA-4 LSTF first phase test program and station 
blackout (TMLB) test results, 16:27149 (RA:US) 


Computerized Simulation 
Multi-rate integration methods and table lookup techniques used 
in high speed dynamic simulation of nuclear power plants, 
16:29534 (IA;CA) 
Proceedings of the 2. international conference on simulation 
methods in nuclear engineering, 16:29523 (1;CA) 


Containment 
Application of containment and release management to a PWR 
ice-condenser plant, 16:26880 (R:US) 
Hydrogen combustion, control, and value-impact analysis for 
PWR dry containments, 16:27206 (R;US) 


Containment Systems 
Application of containment and release management to a PWR 
ice-condenser plant, 16:26880 (R;US) 
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dent loadings, 16:27134 (RA;US) 


Control Rooms 
Research study on the effects of illumination on performance of 
control room tasks, 16:27103 (RA;US) 


Electric Cables 
Loss-of-coolant accident (LOCA) testing of aged cables for nu- 
clear plant life extension, 16:27157 (RA;US) 


Emergency Plans 
An approach toward estimating the safety significance of normal 
and abnormal operating procedures in nuclear power plants, 
16:27104 (RA;US) 
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A systems engineered approach towards improved safety and 
performance of valves, 16:27090 (RA;US) 

Comprehensive aging assessment of circuit breakers and relays 
for nuclear plant aging research (NPAR) program Phase 2, 
16:27159 (RA;US) 

Effects of Fire Protection System Actuation on Safety Related 
Equipment, Generic Issue 57, 16:27093 (RA;US) 

Evaluation of check valve monitoring methods, 16:27085 (RA;US) 
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degradation of valve internals, 16:27088 (RA;US) 
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Overview and status of EPRI MOV Test Program, 16:27087 
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tion, 16:27107 (RA;US) 

Evacuation 

Parametric studies to determine the evacuation conditions, 

16:26529 (1;BR;in Portuguese) 
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Reactivity accidents: A reassessment of the design-basis 

events, 16:27114 (RA;US) 
Fission Products 

Transmutation analysis considering and explicit fission product 
treatment based on a coupled Hammer-Technion and Cinder- 
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Fluid Poison Control 

Preliminary analysis of daily load follow characteristics of highly 
passive safe PWR, SPWR with engineering simulator for nu- 
clear ship, 16:26866 (R;JP;in Japanese) 

Fuel Pellets 

Proposed joint irradiation testing program of PWR type fuel ele- 
ments, between NUCLEBRAS, KFA and KWU, 16:26552 
(R:BR) 

Fuel Rods 

BR-3 cycle 4D2 irradiation data—Task 3: High Burnup Effects 
Program, 16:26526 (R;US) 

NDT examinations of six fuel rods irradiated for two or three cy- 
cles in BR-3—Task 3: High Burnup Effects Program, 
16:26519 (R;US) 

Performance comparison of plane and cylindrical forms of sin- 
tered uranium dioxide for use in pressurized water reactors, 
16:26533 (1;BR;In Portuguese) 
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Application of containment and release management to a PWR 

ice-condenser plant, 16:26880 (R;US) 
Meetings 

Proceedings of the 2. international conference on simulation 

methods in nuclear engineering, 16:29523 (1;CA) 
Meltdown 

Fission product chemistry in severe nuclear reactor accidents, 

16:27025 (R;FR) 
Mockup 

Simplified experimental two loop facility for code assessment: 
Final report for the period 15 December 1987 - 28 February 
1991, 16:26527 (R;XA) 

Neutron Flux 

Calculation of intense localized perturbation with the pseudo- 

harmonics method, 16:26524 (R;BR) 
Power Demand 

Response of pressurized water reactor (PWR) to network power 

generation demands, 16:26532 (1;BR;In Portuguese) 
Pressure Vessels 

Bottom head failure program plan, 16:27124 (RA;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

Ductile fracture analysis of low upper-shelf tearing experiment 
V-8A, 16:27081 (RA;US) 

Experimental and theoretical investigations of crack initiation 
and crack propagation in heavy section hollow cylinders un- 
der pressurized thermal shock loading, 16:27080 (RA;US) 

Fracture analysis of a thick-walled pressure vessel under 
pressurized-thermal-shock loading (PTSE-2), 16:27077 
(RA;US) 

Heavy Section Steel Technology program fracture issues, 
16:27139 (RA;US) 

Heavy-Section Steel Irradiation Program summary, 16:27140 
(RA;US) 

Power Reactor Embrittlement Data Base, 16:27142 (RA;US) 

Use of J/Jy-R curves in assessing the fracture behavior of low 
upper shelf toughness materials, 16:27141 (RA;US) 

Primary Coolant Circuits 

Assessment of PWSCC damage in PWR steam generator 
tubes, 16:27164 (RA;US) 

Environmentally assisted cracking in light water reactors, 
16:27158 (RA;US) 

NDE reliability and advanced NDE technology validation, 
16:27152 (RA;US) 

The High Level Vibration Test program, 16:27135 (RA;US) 

The SECURE reactor concepts, 16:26535 (IA;CA) 

Radioactive Effluents 

Offsite dose calculation manual guidance: Standard radiological 
effluent controls for pressurized water reactors: Generic Let- 
ter 89-01, Supplement No. 1, 16:26878 (R;US) 

Reactor Accidents 

Assessment of candidate accident management strategies, 
16:27115 (RA;US) 

Evaluation of strategies for severe accident prevention and miti- 
gation, 16:27116 (RA;US) 
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Fission product and aerosol behaviour within the containment, 
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Framework for accident management, 16:27112 (RA:US) 

Hydrogen combustion, control, and value-impact analysis for 
PWR dry containments. 16:27206 (R;US) 

Responding to emergencies: How organization and manage- 
ment make a difference, 16:27111 (RA:US) 

Revised Severe Accident Research Program Plan, 16:27119 
(RA;US) 

Status of cooperative efforts on the VICTORIA code for fission 
product release and transport, 16:27126 (RA;US) 

US nuclear industry perspective on accident management, 
16:27118 (RA;US) 

Reactor Components 

Cast stainless steel aging: Mechanisms and predictions, 
16:27155 (RA;US) 

GOOSE, a generalized object-oriented simulation environment 
for developing and testing reactor models and control strate- 
gies, 16:26833 (R;US) 

Risk-based configuration control system: Analysis and ap- 
proaches, 16:27108 (RA;US) 

The use of NPAR results in plant inspection activities, 16:27163 
(RA;US) 

Reactor Control Systems 

Human factors survey of advanced instrumentation and con- 
trols, 16:27096 (RA;US) 

Improving safety through an integrated approach for advanced 
control room development, 16:27099 (RA;US) 

The effects of local control station design variation on plant risk, 
16:27100 (RA;US) 

Reactor Cooling Systems 

Aging risk assessment methodology: Demonstration study on a 
PWR AFWS, 16:27156 (RA;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

On the validity of fracture assessment methods for flawed large- 
scale pressure vessels, 16:27078 (RA;US) 

Prediction of the failure stress from Japanese carbon steel pipe 
fracture experiments, 16:27073 (RA;US) 

Predictions of failure for some of the international pipe tests us- 
ing the R6 method, 16:27075 (RA;US) 

Summary of the status of pipe fracture predictions, 16:27076 
(RA;US) 

Tests on thick section steel to determine fracture toughness and 
a comparison with conventional assessment methods, 
16:27079 (RA;US) 

Reactor Core Disruption 

Comparison of analytical models and calculated results of 
source term evaluation codes, 16:27187 (RA;US) 

Current status, uses, and limitations of probabilistic accident 
progression analyses and source term analyses, 16:27191 
(RA;US) 

Fuel-coolant interactions and vapor explosions; Recent results 
and related issues, 16:27125 (RA;US) 

Hydrogen mixing experiments in the HDR-facility, 16:27121 
(RA;US) 

Safety goals and functional performance criteria, 16:27200 
(RA;US) 

Reactor Instrumentation 

Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making, 
16:27190 (RA;US) 

Instrument air system - Aging impact on system availability, 
16:27161 (RA;US) 

Reactor Maintenance 

Extending the evaluation of MAPPS: Results of user participa- 

tion, 16:27110 (RA;US) 
Reactor Materials 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, Apri+-September 1990: Volume 
5, No. 2, 16:26521 (R;US) 

Reactor Operation 

Licensee Event Report (LER) compilation for month of May 

1991: Volume 10, No. 5, 16:26802 (R;US) 
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Reactor Operation 


Office for Analysis and Evaluation of Operational Data 1990 an- 
nual report: Volume 5, No. 1, Power reactors, 16:27070 (R;US) 


Reactor Protection Systems 

Resolution of Generic Issue 115, Enhancement of the Reliability 
of Westinghouse Solid-State Protection System, 16:27091 
(RA;US) 


Reactor Safety 

Aging effects in component failure and downtime data and im- 
pacts on plant risk, 16:27162 (RA;US) 

Beyond Design Basis Accidents in Spent Fuel Pools, Generic 
Issue 82, 16:27092 (RA;US) 

Cast stainiess steel aging: Mechanisms and predictions, 
16:27155 (RA;US) 

Code improvements based on results from the 2D/3D activities, 
16:27146 (RA;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

Comprehensive aging assessment of circuit breakers and relays 
for nuclear plant aging research (NPAR) program Phase 2, 
16:27159 (RA;US) 

Development and integration of programmatic performance indi- 
cators, 16:27109 (RA;US) 

Ductile fracture analysis of low upper-shelf tearing experiment 
V-8A, 16:27081 (RA;US) 

Effects of Fire Protection System Actuation on Safety Related 
Equipment, Generic Issue 57, 16:27093 (RA;US) 

Environmentally assisted cracking in light water reactors, 
16:27158 (RA;US) 

Evaluation of check valve monitoring methods, 16:27085 (RA;US) 

Experimental and theoretical investigations of crack initiation 
and crack propagation in heavy section hollow cylinders un- 
der pressurized thermal shock loading, 16:27080 (RA;US) 

Extending the evaluation of MAPPS: Results of user participa- 
tion, 16:27110 (RA;US) 

Feedback control of primary circulation pump of PIUS-Type re- 
actor, 16:27064 (R;JP;in Japanese) 

Fracture analysis of a thick-walled pressure vessel under 
pressurized-thermal-shock loading (PTSE-2), 16:27077 
(RA;US) 

Future plans for NRC thermal-hydraulic research, 16:27148 
(RA;US) 

GI-113, Dynamic Qualification and Testing of Large Bore Hy- 
draulic Snubbers, 16:27094 (RA;US) 

Generalizing human error rates: A taxonomic approach, 
16:27106 (RA;US) 

Great earthquake potential in Oregon and Washington: An 
overview of recent coastal geologic studies and possible seg- 
mentation of the central Cascadia subduction zone, 16:27132 
(RA;US) 

Heavy Section Steel Technology program fracture issues, 
16:27139 (RA;US) 

Heavy-Section Steel Irradiation Program summary, 16:27140 
(RA;US) 

Human factors survey of advanced instrumentation and con- 
trols, 16:27096 (RA;US) 

Improving check valve reliability through research regarding 
degradation of valve internals, 16:27088 (RA;US) 

Improving safety through an integrated approach for advanced 
control room development, 16:27099 (RA;US) 

Improving the reliability of service water systems at nuclear 
power plants, 16:27097 (RA;US) 

Instrument air system - Aging impact on system availability, 
16:27161 (RA;US) 

Loss-of-coolant accident (LOCA) testing of aged cables for nu- 
clear pliant life extension, 16:27157 (RA;US) 

NDE reliability and advanced NDE technology validation, 
16:27152 (RA;US) 

NPAR approach to controlling aging in nuclear power piants, 
16:27165 (RA;US) 

Nuclear Safety Research Review Committee, 16:27084 (RA;US) 

On the validity of fracture assessment methods for flawea large- 
scale pressure vessels, 16:27078 (RA;US) 

Organizational learning in high risk technologies: Evidence from 
the nuclear power industry, 16:27105 (RA;US) 
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Overview of NRC’s Human Factors Regulatory Research Pro- 
gram, 16:27098 (RA:US) 

Overview of the NRC earth sciences research, 16:27129 (RA;US) 
Paleoliquefaction investigations along the Atlantic Seaboard im- 
plications for long-term seismic hazard, 16:27130 (RA;US) 
Paleoseismic history of the Meers fault, southwestern Okla- 
homa, and implications for evaluations of earthquake hazards 

in the central and eastern United States, 16:27131 (RA;US) 

Performance of containment penetrations under severe acci- 
dent loadings, 16:27134 (RA;US) 

Personal views on some issues related to nuclear energy, 
16:27083 (RA:US) 

Power Reactor Embrittlement Data Base, 16:27142 (RA;US) 

Prediction of the failure stress from Japanese carbon steel pipe 
fracture experiments, 16:27073 (RA;US) 

Predictions of failure for some of the international pipe tests us- 
ing the R6 method, 16:27075 (RA;US) 

Reactivity accidents: A reassessment of the design-basis 
events, 16:27114 (RA;US) 

Reactor Safety Commission Code of Practice for Pressurized 
Water Reactors, 16:26554 (R;GB) 

Research in nuclear safety and the budget squeeze, 16:27082 
(RA;US) 

Research study on the effects of illumination on performance of 
control room tasks, 16:27103 (RA;US) 

Resolution of Generic Issue 115, Enhancement of the Reliability 
of Westinghouse Solid-State Protection System, 16:27091 
(RA;US) 

Safety goal¥ and functional performance criteria, 16:27200 
(RA;US) 

Severe accident Zircaloy oxidation/hydrogen generation behav- 
ior noted from in-pile test data, 16:27120 (RA;US) 

Summary of ROSA-4 LSTF first phase test program and station 
blackout (TMLB) test results, 16:27149 (RA;US) 

Summary of the status of pipe fracture predictions, 16:27076 
(RA;US) 

Tests on thick section steel to determine fracture toughness and 
a comparison with conventional assessment methods, 
16:27079 (RA;US) 

The 1886 Charleston earthquake - an overview of geological 
studies, 16:27128 (RA;US) 

The November 25, 1988 Saguenay earthquake in Quebec 
Province and its implications for seismic hazard, 16:27133 
(RA;US) 

The UK contribution to improvements in TRAC and RELAPS, 
16:27145 (RA;US) 

The effects of local control station design variation on plant risk, 
16:27100 (RA;US) 

The secure reactor concepts, 16:26547 (IA;CA) 

The use of NPAR results in plant inspection activities, 16:27163 
(RA;US) 

Use of J/Jy-R curves in assessing the fracture behavior of low 
upper shelf toughness materials, 16:27141 (RA;US) 


Reactor Safety Experiments 


Investigation of PWR accident transients with the Bethsy facility, 
16:27147 (RA;US) 

MIST program: Risk Dominant Transient testing, 16:27151 
(RA;US) 

Multi-compartment hydrogen deflagration experiments in the 
Battelle-Frankfurt model containment, 16:27123 (RA;US) 

Relay testing at Brookhaven National Laboratory, 16:27136 
(RA;US) 

The High Level Vibration Test program, 16:27135 (RA;US) 

UMCP MIST counter-part test, 16:27150 (RA;US) 


Reactor Vessels 


Cladding flaw detection and sizing by horizontally polarized 
shear wave ultrasonic EMAT transducers, 16:28431 (R;FR) 
Ultrasonic testing results of fatigue cracks in PWR mock-up, 

16:26523 (R;FR;In French) 


Recommendations 


Reactor Safety Commission Code of Practice for Pressurized 
Water Reactors, 16:26554 (R;GB) 





Risk Assessment 

A method to integrate human factors expertise into the PRA pro- 
cess, 16:27101 (RA:US) 

Accident sequence frequency analysis - Perspectives and limi- 
tations, 16:27185 (RA;US) 

Aging risk assessment methodology: Demonstration study on a 
PWR AFWS, 16:27156 (RA:US) 

Application of PSA for optimization of systems design and back- 
fitting at Siemens/KWU, 16:27180 (RA:US) 

Application of probabilistic safety analysis to licensing in Japan, 
16:27178 (RA:US) 

Bounding probabilistic safety assessment probabilities by real- 
ity, 16:27188 (RA:US) 

Common cause failure analysis: Where do we go from here?, 
16:27184 (RA;US) 

Common problems in the elicitation and analysis of expert opinion 
affecting probabilistic safety assessments, 16:27194 (RA;US) 

Comparison of analytical models and calculated results of 
source term evaluation codes, 16:27187 (RA:US) 

Current status, uses, and limitations of probabilistic accident 
progression analyses and source term analyses, 16:27191 
(RA;US) 

Future developments in probabilistic safety assessment, 
16:27202 (RA;US) 

Impact of parametric and modelling uncertainties and scope lim- 
itations on numerical PSA results, 16:27199 (RA;US) 

Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making, 
16:27190 (RA;US) 

Insights of PSA studies made for operating nuclear power sta- 
tions in Finland, 16:27170 (RA;US) 

Limitation and further development of seismic PSA in the view 
points of design human error and failure of safety-related logi- 
cal system, 16:27181 (RA;US) 

Main results of German risk study, Phase B, in the light of 
methodological problems, 16:27172 (RA;US) 

Modeling errors of commission for the ISLOCA Research Pro- 
gram, 16:27193 (RA;US) 

NRC regulatory uses of PSA, 16:27177 (RA;US) 

New aspects of the PSA methodology for the passive safety 
plants, 16:27175 (RA;US) 

Practice and trends of the living PSA, 16:27192 (RA;US) 

Probabilistic safety assessments at EDF, 16:27174 (RA;US) 

Recent results of level 1 PSA for nuclear power plants in Japan, 
16:27171 (RA;US) 

Risk-based configuration control system: Analysis and ap- 
proaches, 16:27108 (RA;US) 

Safety system function trend indicator: Theory and test applica- 
tion, 16:27107 (RA;US) 

Seismic PRA methods: Insights and limitations, 16:27182 
(RA;US) 

Severe accident risks: An assessment for five US nuclear 
power plants. Where do we go from here?, 16:27167 (RA;US) 

Showing compliance with probabilistic safety criteria and objec- 
tives, 16:27186 (RA;US) 

The French 900 MWe PWR PSA results and specificities, 
16:27173 (RA;US) 

The acquisition of expert judgment in public policy risk assess- 
ment, 16:27196 (RA;US) 

The activities of the OECD Nuclear Energy Agency in risk as- 
sessment, 16:27166 (RA;US) 

The cognitive environment simulation as a tool for modeling hu- 
man performance and reliability, 16:27102 (RA;US) 

The influence of methodological PSA limitations on the uncer- 
tainty of results, 16:27201 (RA;US) 

The use of P.S.A. results in France by safety authorities, 
16:27183 (RA;US) 

Use of cut-off values as meaningfuiness limits in probabilistic 
studies and its effect on NPPs risk assessment and safety im- 
provement, 16:27195 (RA;US) 

Utilization of PSA method for nuclear power plant in Japan, 
16:27197 (RA;US) 


Scale Models 

Concept of scaled test facility for simulating the PWR thermalhy- 
draulic behaviour. 16:26530 (1:BR:In Portuguese) 

Investigation of PWR accident transients with the Bethsy facility. 
16:27147 (RA:US) 

Secondary Coolant Circuits 

Aging assessment of auxiliary feedwater systems, 16:27160 
(RA:US) 

Improving the reliability of service water systems at nuclear 
power plants. 16:27097 (RA:US) 

Seismic Eftects 

DEMT experimental and analytical studies on seismic isolation, 
16:26955 (RA;US) 

Recent progress and development of building vibration control 
systems in Japan, 16:26944 (RA;US) 

Seismic isolation of nuclear power plants - EDF's philosophy, 
16:26942 (RA;US) 

Utilities/industries joint study on seismic isolation systems for 
LWR: Part |. Experimental and analytical studies on seismic 
isolation systems, 16:26948 (RA:US) 

Utilities/industries joint study on seismic isolation systems for 
LWR: Part Il. Observed behaviors of base-isolated general 
buildings under real earthquakes, 16:26949 (RA;US) 

Shock Absorbers 

DEMT experimental and analytical studies on seismic isolation, 
16:26955 (RA;US) 

Recent progress and development of building vibration control 
systems in Japan, 16:26944 (RA;US) 

Seismic isolation of nuclear power plants - EDF's philosophy, 
16:26942 (RA;US) 

Utilities/industries joint study on seismic isolation systems for 
LWR: Part |. Experimental and analytical studies on seismic 
isolation systems, 16:26948 (RA;US) 

Utilities/industries joint study on seismic isolation systems for 
LWR: Part ll. Observed behaviors of base-isolated general 
buildings under real earthquakes, 16:26949 (RA;US) 

Spent Fuel Storage 
Beyond Design Basis Accidents in Spent Fuel Pools, Generic 
Issue 82, 16:27092 (RA;US) 
Spent Fuels 
A worldwide perspective on actinide burning, 16:25812 (R;US) 
Steam Generators 

GVTRAN-PC-a steam generator transient simulator, 16:26550 
(R;BR) 

Improved eddy-current inspection for steam generator tubing, 
16:27153 (RA;US) 

Replacement steam generators for pressurized water reactors, 
16:26546 (1A;CA) 

Transients 

Response of pressurized water reactor (PWR) to network power 

generation demands, 16:26532 (1;BR;In Portuguese) 


PYRIDINE 


Mechanism of hydrodenitrogenation: Part 6, Hydrodenitrogena- 
tion of pyridine over acidic molybdenum catalysts: Sixth 
quarter report, January 1—March 31, 1991, 16:25602 (R;US) 


PYRITE 


Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Technical progress report, March 1991—June 1991, 
16:25600 (R;US) 


PYRITES 


See PYRITE 


PYROLYTIC GASES 


Development of technology for entrained flow coal gasification 
combined cycle power generation.: Support research for the 
development of 200t/d entrained flow coal gasification com- 
bined cycle power generation pilot plant, 16:25634 (IA;JP;In 
Japanese) 


PYROPHOSPHATES 


Site isolation in vanadium phosphorus oxide alkane oxidation, 
16:27771 (R;US) 


PZT 


Aspects of fatigue and rapid depolarization in the film PZT ca- 
pacitors, 16:28145 (R;US) 
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QUADRUPOLE LINACS 


Q 


QUADRUPOLE LINACS 

On the projet of 15 MeV deuteron RFQ linac being an injector 
for superconducting cyclotron complex: Calculated physical 
parameters of accelerating focusing channel. 16:28163 
(R:SU:In Russian) 

QUADRUPOLES 
Measurements of magnetization multipoles in four centimeter 
quadrupoles for the SSC. 16:28291 (R:US) 
QUALITY ASSURANCE 
Process control for survival. 16:29484 (R:US) 
QUANTUM CHROMODYNAMICS 

Determination of the strong coupling constant in the e*e~ anni- 
hilation into hadrons and leptons in the range of the Z° 
resonances, 16:28939 (R:DE;in German) 

Non-perturbative supersymmetry anomaly in supersymmetric 
QCD. 16:29019 (R:XA) 

Nonlocal renormalization stopping the running gauge, 16:29033 
(R:SU) 

Reconstruction of approximate chiral symmetry in QCD, as a 
consequence of screening of chromoelectric and chromomag- 
netic fields, 16:28976 (IA:SU;In Russian) 

The constraint of Newton’s constant in wormhole, 16:29018 
(R:XA) 

QUANTUM ELECTRODYNAMICS 
Nonlocal renormalization stopping the running gauge, 16:29033 
(R;SU) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 

Another treatment of the relation between classical and quan- 
tum mechanics, 16:29031 (R;PL) 

Renormalization in p-adic quantum field theory, 16:29032 (R;SU) 

QUANTUM GRAVITY 
The role of event horizons in quantum gravity, 16:29252 (R;BR) 
QUANTUM MECHANICS 

State vector reduction - 1: Dynamical reduction theories; chang- 
ing quantum theory so the statevector represents reality, 
16:29241 (R;XA) 

State vector reduction - 2: Elements of physical reality, nonlo- 
cality and stochasticity in relativistic dynamical reduction 
models, 16:29242 (R;XA) 

The quantum limit for information transmission, 16:29248 (R;BR) 

QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 

Physics and experiments at RHIC, 16:28160 (R;US) 

Quark matter with pion condensate in an effective chiral model, 
16:29124 (R;PL) 

QUARK PLASMA 

See QUARK MATTER 
QUARK SEA 

See QUARK MATTER 
QUARK-GLUON PLASMA 

See QUARK MATTER 
QUARKS 

Analysis of possible free quarks production process at hadron 
colliders, 16:28934 (R;SU) 

How to look for free quarks at high energy colliding beams, 
16:28966 (R;SU) 

QUEBEC 

The November 25, 1988 Saguenay earthquake in Quebec 
Province and its implications for seismic hazard, 16:27133 
(RA;US) 


R 


R CODES 
Assessment and application of the RAMONA three-dimensional 
transient code to BWR stability, 16:26980 (RA;FR) 
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Assessment of RAMONA-3B methodology with FRIGG dynamic 
tests. 16:26982 (RA:FR) 

Atmospheric methane concentrations—the NOAA/CMDL global 
cooperative flask sampling network. 1983-1988, 16:28474 
(R:US) 

RAMONA-3B calculations of core-wide and regional power/flow 
oscillations - comparison with Oskarshamn 3 natural circula- 
tion test data. 16:26981 (RA:FR) 

RGENDF: interface program between NJOY code and codes 
which use multigroup cross sections, 16:29514 (R;BR:In Por- 
tuguese) 

Thermocouple placement and hot spots in radioactive waste 
tanks, 16:26010 (R:US) 

R MATRIX 

Four-state solution of the Yang-Baxter equation, 16:29255 (R;SU) 
R-1650 RESONANCES 

See MESONS 
RADAR 

Abstracts of papers presented at the first Los Alamos sympo- 
sium on ultra-wideband radar, 16:28433 (R:US) 

Radar-cross-section measurement errors caused by test object 
interaction with low-dielectric-constant supports, 16:28109 
(R:US) 

RADIANT HEAT TRANSFER 

Comparison of heat transfer modeling with experimental results 

for residential attics, 16:27347 (R;US) 
RADIATION ACCIDENTS 

A probabilistic model for estimating the waiting time until the si- 
multaneous collapse of two contingencies, 16:26196 (R;US) 

Information and assistance in case of a nuclear accident in the 
framework of the IAEA, 16:27023 (RA:FR) 

Lessons learned from the accident in Goiania, Brazil, 16:27020 
(RA;FR) 

Management of Goiania accident, 16:26240 (1;BR;In Portuguese) 

Medical response to a nuclear accident, 16:27015 (RA;FR) 

RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CURING 
Construction of apparatus for curing by electron irradiation and 
its characteristics, 16:26234 (R;JP;In Japanese) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
CORONA COUNTERS 
DIELECTRIC TRACK DETECTORS 
DIRECTIONAL RADIATION DETECTORS 
ELECTRON MULTIPLIER DETECTORS 
EMANOMETERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SHOWER COUNTERS 

A computerized gamma camera for prompt location of radiologi- 
cal sources, 16:28388 (IA;CA) 

Dosimetry of high doses of gamma radiation and electron by 
glass detectors, 16:28348 (1;BR;In Portuguese) 

Nuclear instrumentation, 16:28369 (1;BR;In Portuguese) 

Production and measurement of flash x-ray dose rates in ex- 
cess of 10’ rad (CaF2)/s, 16:29159 (R;US) 

Stability of alpha radiation detectors, 16:28350 (I;BR;In Por- 
tuguese) 

The Programmable Clever Counter, TL-16, 16:28333 (R;US) 

RADIATION DOSES 

Computational model design specification for Phase 1 of the 
Hanford Environmental Dose Reconstruction Project, 
16:26142 (R;US) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials at the Elza Gate site, Oak Ridge, 
Tennessee, 16:26116 (R;US) 





Selection of dominant radionuclides for Phase 1 of the Hanford 
Environmental Dose Reconstruction Project, 16:28477 (R:US) 

The determination of radiation doses from the intake of tritium 
gas: Regulatory policy statement, 16:29169 (I;CA;In English, 
French) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See CHEMICAL RADIATION EFFECTS 
RADIATION HAZARDS 

A review of experimental animal radon health effects data, 
16:28822 (R;US) 

Fusion reactors and the environment, 16:29368 (R:GB) 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INDUCED MUTANTS 

Anatomical characteristic of stem leave structure and leave epi- 
deemis in maize radiomutants, 16:28643 (IA;SU;In Russian) 

Effect of increased gamma-radiation doses on forming of quali- 
tative symptoms of thin-fibred cotton, 16:28800 (IA;SU;In 
Russian) 

Microelement content of maize 
(IA:SU;In Russian) 

RADIATION MONITORS 
See also NEUTRON MONITORS 
SURFACE CONTAMINATION MONITORS 

A waste characterization monitor for low-level radioactive waste 
management, 16:28389 (IA;CA) 

Calibration and energy response of the Bitt RM10/RS02 gamma 
radiation detectors, 16:28410 (R;NL;In Dutch) 

RADIATION PROTECTION 

Identification and analysis of needs (Radiation protection train- 

ing), 16:27004 (RA;FR) 
Canada 

Philosophy, qualifications and training in Canada, 16:26992 

(RA;FR) 
Education 

Approach and institutions in France (Radiation Protection train- 
ing), 16:26999 (RA;FR) 

Educational aids, 16:26993 (RA;FR) 

European Communities 

Proceedings of standing conference on health and safety in the 
nuclear age: Second meeting: Informing the public on im- 
provements in emergency preparedness and nuclear accident 
management, 16:27007 (R;FR) 

Information 

Approach and institutions in Italy (Radiation Protection training), 
16:27005 (RA;FR) 

Courses and syllabus: the situation in Greece, 16:27003 (RA;FR) 

Identification and analysis of needs, 16:26995 (RA;FR) 

Participation of workers in radiation protection training and infor- 
mation, 16:26994 (RA;FR) 

United kingdom approach and institutions (Radiation Protection 
training), 16:26996 (RA;FR) 

information Dissemination 
Information transmission strategy, 16:26991 (RA;FR) 
Lectures 

Concepts in atomic and nuclear physics, 16:29155 (R;NL;In 
Dutch) 

Course on radiation protection, autumn 1988: Elaboration of 
problems and exercises of concepts in atomic- and nuclear 
physics, 16:29156 (R;NL;In Dutch) 

Many-Dimensional Calculations 
Default values, 16:26203 (I;CA;In English, French) 
Medicine 

Courses and syllabus (Radiation Protection training), 16:27000 
(RA;FR) 

Identification and analysis of needs (Radiation Protection train- 
ing), 16:26998 (RA;FR) 

Meetings 

Concepts in atomic and nuclear physics, 16:29155 (R;NL;In 

Dutch) 


radiomutants, 16:28804 


RADIATIVE CORRECTIONS 


Course on radiation protection. autumn 1988: Elaboration of 
problems and exercises of concepts in atomic- and nuclear 
physics, 16:29156 (R:NL;In Dutch) 

Implementation of current NCRP and ICRP guidance and re- 
vised 10 CFR Part 20: Proceedings, 16:28650 (R;US) 

Program Management 
[Weekly and monthly reports for 1950], 16:26867 (R:US) 
Research Programs 

Radiation protection research and training programme review 
radiation protection programme 1960-89 synopsis of results 
1985-89, 16:28653 (R;FR) 

Radiation protection research and training programme, radiation 
protection programme revision 1988-89, post-Chernoby! ac- 
tions executive summaries, 16:27028 (R;FR) 

Radiological Sciences Department monthly section reports, Au- 
gust 1956, 16:26121 (R;US) 

Radiological Sciences Department monthly section reports, 
June 1956, 16:26119 (R;US) 

Radiological Sciences Department report for month of August 
1956, 16:26122 (R:US) 

Reviews 

The ICRU dose equivalence quantities in radiation protection, 

16:29173 (R;NL;In Dutch) 
Training 

Approach and institutions in Italy (Radiation Protection training), 
16:27005 (RA:FR) 

Courses and syllabus: the situation in Greece, 16:27003 (RA;FR) 

Courses and syllabus: the situation in Spain (Radiation Protec- 
tion Training), 16:26997 (RA;FR) 

Courses and syllabus: the situation in Switzerland (Radiation 
protection training), 16:27006 (RA;FR) 

Identification and analysis of needs (Radiation Protection train- 
ing), 16:26998 (RA;FR) 

Identification and analysis of needs, 16:26995 (RA;FR) 

Identification and analysis of needs: the situation in Ireland (Ra- 
diation Protection training), 16:27001 (RA;FR) 

Participation of workers in radiation protection training and infor- 
mation, 16:26994 (RA;FR) 

Radiation protection training and information for workers, 
16:29161 (R:FR) 

Training of qualified persons in radiation protection approach 
and institutions in the Netherlands, 16:27002 (RA;FR) 

United kingdom approach and institutions (Radiation Protection 
training), 16:26996 (RA;FR) 

RADIATION PROTECTION GUIDES 

See RECOMMENDATIONS 

RADIATION PROTECTION LAWS 
Radiation Protection Legislation in the Nordic Countries, 
16:29577 (R;SE) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

A new generation of intense radiation sources, 16:26231 (IA;CA) 

Definition of the dose(tempo)-distribution in the biological 
irradiation-facility of the RIVM, 16:28826 (R;NL;In Dutch) 

Samarium-145 used for cancer treatment: Photon activation 
therapy, 16:26225 (RA;US) 

RADIATION STREAMING 

DUCT-II and SHINE-II : simple design code for duct-streaming 

and skyshine, 16:26844 (R;JP;in Japanese) 
RADIATION SYNDROME 

Effect of ionizing radiation on the central and peripheral sections 
of animal and man immunity system, 16:28719 (IA;SU;In Rus- 
sian) 

Medical response to a nuclear accident, 16:27015 (RA;FR) 

Pathogenetic substantiation of bone marrow syndrome develop- 
ment in conditions of constant action of low dose irradiation 
on the animals, 16:28712 (IA;SU;In Russian) 

RADIATIVE CORRECTIONS 

Theoric introduction to radiative corrections in the standard 

model, 16:28971 (RA;FR;In French) 
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RADIATIVE DECAY 


RADIATIVE DECAY 
Radioactive decay properties of Bruce 'A’ CANDU™ UO, fuel 
and fuel recycle waste, 16:26580 (R;CA) 


RADICALS 
Energy transfer processes in solar energy conversion: Progress 
report, March 1, 1990—February 28, 1991, 16:26355 (R;US) 


RADIOACTIVE AEROSOLS 
Inhalation of airborne particles and mechanisms for induction of 
biological effects, 16:28818 (R:JP;In Japanese) 
Peculiarities of radiation and physico-chemical characteristics of 
radioactive fallout formed as a result of Chernobylsk accident, 
16:27058 (IA;SU;In Russian) 


RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 


RADIOACTIVE CLOUDS 
An atmospheric dispersion modelling system for nuclear emer- 
gency response, 16:28471 (IA:CA) 


RADIOACTIVE EFFLUENTS 

Atmospheric transport and dispersion modeling for the Hanford 
Environmental Dose Reconstruction Project, 16:28476 (R;US) 

Computational model design specification for Phase 1 of the 
Hanford Environmental Dose Reconstruction Project, 
16:26142 (R;US) 

Load capacity of sanded gypsum concrete stemming platforms 
at the Nevada Test Site, 16:28455 (R;US) 

Monthly Fish Laboratory and aquatic biology reports covering 
periods December 1946 thru December 1950 (Hanford 
Reservation), 16:26060 (R;US) 

Selection of dominant radionuclides for Phase 1 of the Hanford 
Environmental Dose Reconstruction Project, 16:28477 (R;US) 


RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

An application of neural networks to process and materials con- 
trol, 16:26163 (R;US) 

Browns Ferry Nuclear Plant annual radiological environmental 
operating report, 1990, 16:28483 (R;US) 

Materials balance area Custodian Performance Evaluation Pro- 
gram at PNL, 16:25989 (R;US) 

Monthly Fish Laboratory and aquatic biology reports covering 
periods December 1946 thru December 1950 (Hanford 
Reservation), 16:26060 (R;US) 

Motor carrier evaluation program plan: Revision 1, 16:25849 
(R;US) 

Passive nondestructive assay of nuclear materials, 16:26170 
(R;US) 

Sequoyah Nuclear Plant annual radiological environmental op- 
erating report, 1990, 16:28485 (R;US) 

Structural testing of the Los Alamos National Laboratory Heat 
Source/Radioisotopic Thermoelectric Generator shipping con- 
tainer, 16:28070 (R;US) 

Transportation Emergency Preparedness Program (TEPP): 
Strategy plan, 16:25838 (R;US) 

Watts Bar Nuclear Plant annual radiological environmental mon- 
itoring report, 1990, 16:28484 (R;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 

Interim guidelines on performance constraints for nuclear waste 

disposal in crystalline rock, 16:25866 (R;US) 
Backfilling 

Backfill formulations for a nuclear fuel waste disposal vault, 

16:25859 (R;CA) 
Clays 

Study of the behaviour of clay by frequency analysis of the seis- 

mic wave, 16:25895 (R;FR;In French) 


Cyclotrons 
Irradiated materials disposal, 16:25943 (IA;BR;In Portuguese) 
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Engineered Safety Systems 

Elemental. mineralogical, and pore-solution compositions of se- 

lected Canadian clays, 16:25861 (R;CA) 
Ethical Aspects 

Decisions in the face of uncertainty. A report from a seminar on 
decisions in the face of uncertainty in connection with nuclear 
waste, 16:27274 (R:SE;In Swedish) 

Reducing the potential for conflict between proponents and the 
public regarding the risks entailed by radioactive waste man- 
agement facilities, 16:27259 (IA;CA) 

Geochemistry 

Chemval project report on stage 2: application of speciation 
models to laboratory and field data sets, 16:25923 (R;FR) 

Correcting for ionic strength effects in the Chemval thermody- 
namic database, 16:25915 (R;FR) 


H Codes 
HARPHRQ: a geochemical speciation program based on 
PHREEQE, 16:25973 (R;GB) 
Hearings 
Public comments and responses to the 1989 Hanford cleanup 
five-year plan, 16:26016 (R;US) 
Human Intrusion 
Estimation of long-term probabilities for inadvertent intrusion 
into radioactive waste management areas: A review of meth- 
ods, 16:25940 (R;CA) 
Intermediate-Level Radioactive Wastes 
Colloids related to low level and intermediate level waste, 
16:25875 (R;GB) 
Low-Level Radioactive Wastes 
Colloids related to low level and intermediate level waste, 
16:25875 (R;GB) 
Marine Disposal 
Civil nuclear discharges into north european waters, 16:28552 
(RA;FR) 
Meetings 
Decisions in the face of uncertainty. A report from a seminar on 
decisions in the face of uncertainty in connection with nuclear 
waste, 16:27274 (R;SE;In Swedish) 
Proceedings of the Canadian Nuclear Society fifth annual con- 
ference, 16:26589 (|;CA) 
Program Management 
Office of Crystalline Repository Development FY 83 technical 
project plan, 16:25865 (R;US) 
Radiation Protection 
Irradiated materials disposal, 16:25943 (IA;BR;in Portuguese) 


Radionuclide Migration 

CEC project Mirage - second phase on migration of radionu- 
clides in the geosphere. Third (and final) summary progress 
report (work period 1989), 16:25898 (R;FR) 

CHEMVAL project: report on stages 3 and 4: Testing of coupled 
chemical transport models, 16:25877 (R:GB) 

Fracture detection and groundwater flow characterization in 
poorly exposed ground using helium and radon in soil gases: 
Final report, 16:25887 (R;GB) 

Surface diffusion of sorbed radionuclides, 16:25876 (R;GB) 

The roie of colloids in the transport of radionuclides in geological 
formations, 16:28497 (R;GB) 

Uranium series disequilibrium studies at the Broubster analogue 
site, 16:25864 (R;GB) 

Regulations 

Proposed extensions of United States fundamental and derived 
standards for high-level and transuranic radioactive waste 
disposal, 16:27247 (R;US) 

Research Programs 

Status of the Canadian nuclear fuel waste management pro- 

gram, 16:25953 (IA;CA) 
Risk Assessment 

Safety assessment of uranium mill tailings: The national ura- 

nium tailings program, 16:25954 (IA;CA) 
Rock-Fiuid Interactions 

HARPHRQ: a geochemical speciation program based on 

PHREEQE, 16:25973 (R;GB) 





Sateguards 
Safeguards for long-term management of radioactive waste, 
16:25968 (R;US) 


Safety 
Results of the preliminary environmental and safety assessment 
of the Canadian nuclear fuel waste management concept: 
Pre-closure phase, 16:25945 (IA;CA) 
Use of artificial barriers in a site for surface storage of radioac- 
tive waste, 16:25896 (R;FR;In French) 


Salt Deposits 
Metropol: A computer code for the simulation of transport of 
contaminants with groundwater, 16:25920 (R;FR) 


Underground Disposal 
Safe, permanent disposal of nuclear fuel waste, 16:25957 (IA;CA) 


RADIOACTIVE WASTE FACILITIES 

See also ASSE SALT MINE 

GORLEBEN SALT DOME 
WIPP 

Environmental assessment overview, Davis Canyon site, Utah, 
16:25883 (R;US) 

Environmental assessment overview, Deaf Smith County site, 
Texas, 16:25881 (R;US) 

Environmental assessment overview, Reference repository lo- 
cation, Hanford site, Washington, 16:25882 (R;US) 

Environmental assessment overview, Yucca Mountain site, 
Nevada Research and Development Area, Nevada, 16:25884 
(R;US) 

Environmental assessment, Deaf Smith County site, Texas: Vol- 
ume 2, 16:25879 (R;US) 

Environmental assessment, Richton Dome site, Mississippi: 
Volume 2, 16:25880 (R;US) 

Experience with radioactive waste incineration at Chalk River 
Nuclear Laboratories, 16:25860 (R;CA) 

Exploration of cystalline rocks for nuclear waste repositories: 
Some strategies for area characterization, 16:26003 (R;US) 
Feasibility study for a transportation operations system cask 

maintenance facility, 16:25845 (R;US) 

Staff technical position on regulatory considerations in the de- 
sign and construction of the exploratory shaft facility, 
16:25975 (R;US) 

The NRC/SNL [Nuclear Regulatory Commission)/[Sandia Na- 
tional Laboratory] performance assessment methodology for 
low-level radioactive waste facilities, 16:25995 (R;US) 


RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

Liquid low level waste management expert system, 16:25871 
(R;US) 

Nuclear Safety Research Review Committee, 16:27084 (RA;US) 

Personal views on some issues related to nuclear energy, 
16:27083 (RA;US) 

Project Quality Assurance Plan for research and development 
services provided by Oak Ridge National Laboratory in 
support of the Westinghouse Materials Company of Ohio Op- 
erable Unit 1 Stabilization Development and Treatability 
Studies Program, 16:29489 (R;US) 

Radioactive waste management system: 
Schedule: Revision 1, 16:25888 (R;US) 

Social attitudes and radioactive waste management, 16:25892 
(RA;FR) 

Status of the Canadian nuclear fuel waste management pro- 
gram, 16:25949 (IA;CA) 

The acquisition of expert judgment in public policy risk assess- 
ment, 16:27196 (RA;US) 

The social and political aspects of nuclear fuel waste manage- 
ment, 16:27266 (IA;CA) 


RADIOACTIVE WASTE PROCESSING 
Actinides in intermediate-level liquid waste: removal by oxalic 
acid precipitation followed by cement incorporation and char- 
acterization of the final product, 16:25925 (R;FR) 
Annual report 1990: Chemistry laboratory, 16:27848 (R;CH;in 
German, English) 


Project Decision 


RADIOACTIVE WASTES 
Meetings 


Characterisation and modelling of blended cements and their ap- 
plication to radioactive waste immobilisation. 16:27727 (R:GB) 

Composite inorganic-organic ion exchangers. their application 
to the monitoring of radioactive water contamination and to 
the purification of radioactive waste waters. 16:25959 
(IA:CS;in Czech) 

Decontamination of radioactive waters making use of biological 
processes, 16:25960 (IA:CS:In Czech) 

Hulls and structural material waste conditioning by high pres- 
sure compaction, 16:25926 (R;FR;In German) 

Immobilization of cladding waste by press compaction and 
conditioning for final disposal by encapsulation in a lead con- 
tainer, 16:25919 (R;FR) 

Incineration ashes conditioning by isostatic pressing and mek- 
ing, 16:25917 (R;FR;In French) 

Off gas condenser performance modelling: The performance of 
ruthenium tetroxide and nitrogen oxides in off-gas con- 
densers, 16:25886 (R;GB) 

Potential approaches to international safeguards at spent nu- 
clear fuel consolidation facilities, 16:26158 (R:US) 

Progress report for 1988/89 from the Waste Treatment and Dis- 
posal Working Party covering joint funded work, 16:25885 
(R;GB) 

Project Quality Assurance Plan for research and development 
services provided by Oak Ridge National Laboratory in 
support of the Westinghouse Materials Company of Ohio Op- 
erable Unit 1 Stabilization Development and Treatability 
Studies Program, 16:29489 (R;US) 

Proposed construction and operation of a Low Level Radioac- 
tive Waste Metal Melting Facility affecting TVA Tract No. 
XWBR-688IE, Watts Bar Reservoir for Scientific Ecology 
Group, Inc., Oak Ridge, Tennessee: Final supplemental envi- 
ronmental assessment, 16:26109 (R;US) 

RADIOACTIVE WASTE STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Design of a system for monitoring and decontamination of 
drums, 16:25942 (1;BR;in Portuguese) 

Management of irradiated components from the Pickering units 
1/2 retube, 16:25841 (IA;CA) 

Thermocouple placement and hot spots in radioactive waste 
tanks, 16:26010 (R;US) 

Waste tank properties and contents program plan: Waste Tank 
Safety Program, 16:26005 (R;US) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Activity Levels 

Activity of waste from VVER-1000 spent fuel reprocessing, 

16:25962 (IA;SU) 
Aging 

Aging of metal waste prior to uranium recovery in the TBP piant. 

16:25937 (R;US) 
Cements 

Some aspects about the Portland cement utilization as a matrix 
for radioactive waste immobilization, 16:25941 (I;BR;In Por- 
tuguese) 

Combustion 
DOE/EPA Site Demonstration, 16:27298 (R;US) 
Criticality 

Potential criticality accident at the General Electric Nuclear Fuel 
and Component Manufacturing Facility, May 29, 1991, 
16:26133 (R;US) 

Cutting 

Underwater plasma arc cutting, 16:25924 (R;FR;In French) 
Encapsulation 

16:25982 (PA;US) 
Inventories 

Recent developments in waste characterization at Chalk River 
Nuclear Laboratories, 16:25863 (R;CA) 

Meetings 
Non-destructive assay of radioactive waste, 16:27805 (R;FR) 
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RADIOACTIVE WASTES 
Neutron Activation Analysis 


Neutron Activation Analysis 

Development of active neutron interrogation techniques at Har- 

well, 16:27806 (RA:FR) 
Nondestructive Analysis 

Control of radioactive waste packages for disposal using activity 
scaling factors, 16:25911 (RA:FR) 

Determination of the radionuclide inventory for waste packages 
using gamma-ray-detectors of low beam widths, 16:25900 
(RA:FR) 

Development of a non destructive experimental method for the 
quantification of gamma emitter radionuclides in packages, 
16:25901 (RA:FR) 

Non-destructive assay of radioactive waste, 16:27805 (R:FR) 

Nondestructive measurements of nuclear wastes: validation 
and industrial operating experience, 16:25913 (RA;FR) 

On the effects of the spatial distribution of plutonium in waste 
matrices by passive neutron assay, 16:25903 (RA;FR) 

Operational experience of NDA techniques at Dounreay in solid 
waste measurement from reprocessing 13t FBR fuel, 
16:27810 (RA:FR) 

Study of a passive neutron system for the determination of Pu in 
220 | waste barrels, 16:27808 (RA;FR) 

Quality Control 

Unfolding of an integrated instrumental and control system for 

measurements carried out on waste drums, 16:25906 (RA;FR) 
Radiation Monitoring 

Evolution of radiometric instrumentation systems on operating 

reprocessing and waste handling facilities, 16:25902 (RA; FR) 
Radioactive Waste Processing 

The utilization of uranium industry technology and relevant 
chemistry to leach uranium from mixed-waste solids, 
16:25870 (R;US) 

Radioactivity 

Activity of waste from VVER-1000 spent fuel reprocessing, 

16:25962 (IA;SU) 
Radiometric Analysis 

Calibration and operation of the PNL Barrel Assayer, 16:28406 

(R;US) 
Remote Handling 

Robot development for nuclear material processing, 16:28079 
(R;US) 

Risk Assessment 

Estimation of long-term probabilities for inadvertent intrusion 
into radioactive waste management areas: A review of meth- 
ods, 16:25940 (R;CA) 

Road Transport 

Motor carrier evaluation program procedure: 
16:25850 (R;US) 

Radiological impact caused by the radioactive waste transporta- 
tion from Abadia (Goiania, BR) to a candidate area, 16:26126 
(I;BR;In Portuguese) 

Sampling 

Development of sampling and assay methods for WAGR rad- 

waste, 16:27029 (R;FR) 
Temperature Etftects 

Modeling hydrothermal flow in variably saturated, fractured, 
welded tuff during the prototype engineered barrier system 
field test of the Yucca Mountain Project, 16:26002 (R;US) 

Transmutation 

Accelerator-driven sub-critical target concept for transmutation 
of nuclear wastes, 16:25868 (R;US) 

Advanced high brightness ion rf accelerator applications in the 
nuclear energy, 16:25967 (R;US) 

Proposed partitioning and transmutation of long-lived nuclear 
wastes, 16:25867 (R;US) 

Underground Disposal 

Design considerations for sealing the shafts of a nuclear fuel 

waste disposal vault, 16:25979 (R;CA) 
Vitrification 

Improved treatment/disposal of reactive metals: Phase 2, Tech- 
nical research and development, 16:25878 (R;US) 

Recycle stream impacts on feed treatment flowsheets and glass 
formulation for the Hanford Waste Vitrification Plant, 16:26011 
(R;US) 
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Waste Disposal 

Hanford federal facility agreement and consent order quarterly 
progress report for the period ending March 31, 1991, 
16:26017 (R:US) 

Waste Processing 

Environmental assessment for Retech, Inc.'s Plasma Centrifu- 

gal Furnace Evaluation, 16:27243 (R;US) 
Waste Transportation 

Irradiated fuel transportation shock and vibration program: 

Phase Il summary. 16:25842 (R:CA) 
RADIOACTIVITY 

See also NATURAL RADIOACTIVITY 

Investigation into radioactivity in airborne particles in De Bilt (The 
Netherlands): Results over 1989, 16:28482 (R;NL;In Dutch) 

Investigation on radioactivity of deposition: Results over 1988, 
16:28535 (R:NL:In Dutch) 

Investigation on radioactivity of deposition: Results over 1989, 
16:28534 (R:NL:In Dutch) 

Teaching about radioactivity and risk, 16:29476 (IA;HU) 

RADIOACTIVITY TRANSPORT 
Status of cooperative efforts on the VICTORIA code for fission 
product release and transport, 16:27126 (RA;US) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASSAY 

Elaboration and characterisation of plutonium waste reference 

materials, 16:27809 (RA;FR) 
RADIOBIOLOGY 

On training improvement of doctors of various specialities on ra- 
diobiology, 16:28761 (IA;SU;in Russian) 

Programme and abstracts of contributions presented at the na- 
tional radiobiology conference, 16:28663 (I;CS;in Slovak, 
Czech) 

RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOCHEMISTRY 

See also HOT ATOM CHEMISTRY 

Annual technical report - Nuclear Engineering Institute/Dept. of 
Physics (IEN/DEFI) 1986, 16:28154 (1;BR;in Portuguese) 

Progress report 1987-1988. Reactor Chemistry Department, 
16:29459 (R;AR;!n Spanish) 

RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 

RADIOECOLOGICAL CONCENTRATION 

Accumulation of radium and uranium by aquatic macrophytes in 

the Ploucnice river basin, 16:28571 (IA;CS;in Czech) 
RADIOECOLOGY 

Morphological peculiarities of eyebright leaves in the regions 
with increased level of radiation, 16:28799 (IA;SU;In Russian) 

Radioactivity in the Canadian aquatic environment, 16:28578 
(R;CA) 

RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOINDUCED REACTIONS 

See CHEMICAL RADIATION EFFECTS 
RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
RADIOISOTOPES 

See also ELEMENT 104 ISOTOPES 

NEUTRON-RICH ISOTOPES 





Bioaccumulation of radionuclides and metals by microorganisms 
Potential role in the separation of inorganic contaminants and 
for the in situ treatment of the subsurface. 16:28623 (R:US) 

Effect of pH on the release of radionuclides and chelating 
agents from cement-solidified decontamination ion-exchange 
resins collected from operating nuclear power stations, 
16:25976 (R;US) 

Environmental radioactivity in Canada 1985: Radiological moni- 
toring annual report, 16:28462 (R;CA) 

Investigation on radioactivity of deposition: Results over 1988, 
16:28535 (R;:NL;In Dutch) 

Investigation on radioactivity of deposition: Results over 1989, 
16:28534 (R:NL;In Dutch) 

Radionuclides and ionizing radiation in water management, 
16:26872 (|;CS;In Czech, Slovak) 

Recent development in rapid 
16:27935 (IA;SU) 

RADIOLOGICAL PERSONNEL 

Courses and syllabus (Radiation Protection training), 16:27000 
(RA;FR) 

Effect of low dose irradiation on some immunity factors, 
16:28734 (IA;SU;In Russian) 

Identification and analysis of needs (Radiation Protection train- 
ing), 16:26998 (RA;FR) 

RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
See also BIOMEDICAL RADIOGRAPHY 
Radiology, 16:28621 (R;SE;ln Swedish) 
RADIOMETERS 
Small satellite radiometric measurements, 16:28421 (R;US) 
RADIOMETRIC ANALYSIS 

Determination of insoluble and soluble forms of selected ra- 
dionuclides in large-volume surface water samples, 16:28566 
(IA;CS;In Slovak) 

Recent developments in waste characterization at Chalk River 


radiochemical separation, 


Nuclear Laboratories, 16:25863 (R;CA) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 


RADIONUCLIDE KINETICS 
Change in the concentration of ionized Ca** in erythrocyte cy- 
tosole of the irradiated sheep, 16:28737 (IA;SU;In Russian) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 


RADIONUCLIDE MIGRATION 

Atmospheric transport and dispersion modeling for the Hanford 
Environmental Dose Reconstruction Project, 16:28476 (R;US) 

Atmospheric transport modeling and input data for Phase 1 of 
the Hanford Environmental Dose Reconstruction Project, 
16:28820 (R;US) 

CHEMVAL project: report on stages 3 and 4: Testing of coupled 
chemical transport models, 16:25877 (R;GB) 

Effect of improvement of natural mowing and pastures on ra- 
dionuclide migration in the system of soil-plant, 16:27057 
(1A;SU;In Russian) 

Inventory, on behalf of the Information Documentation Centre, 
of the models, available in The Netherlands, for real-time cal- 
culations on the dispersion in the air of radioactive materials, 
16:28481 (R;NL;In Dutch) 

METROPOL: A computer code for the simulation of groundwa- 
ter flow and radionuclide migration, 16:28586 (R;NL;In Dutch) 

METROPOL: A computer code for the simulation of transport of 
contaminants with groundwater, 16:28587 (R;NL) 

Necessary work to be performed before experimental, geo- 
chemical results can be applied to transport calculations for a 
long-term safety analysis of a repository. Strategy paper on 
geochemical modelling, 16:25935 (R;DE;in German) 

One-dimensional human intrusion analysis of the paleozoic 
aquifer, as part of the site suitability effort at Yucca Mountain, 
Nevada, 16:25987 (R;US) 

Surface diffusion of sorbed radionuclides, 16:25876 (R;GB) 


RADON 


The influence of fracture mineral/groundwater interaction in the 
mobility of U, Th, REE and other trace elements. 16:28538 
(R;SE) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 

RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 


RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

16:28032 (PA;US) 

Boron in nuclear medicine: New synthetic approaches to PET, 
SPECT, and BNCT agents: Comprehensive progress report, 
March 1, 1989—February 29, 1992. 16:28613 (R:US) 

Centralized radiopharmacy: production of technetium-99m tar- 
get kits (Tc-99m), 16:27906 (IA:BR;in Portuguese) 

Nuclear medicine and imaging research: Quantitative studies in 
radiopharmaceutical science: Comprehensive 3-year progress 
report, January 1, 1989-December 31, 1991, 16:28614 (R;US) 


RADIOPOLYMERIZATION 
See CHEMICAL RADIATION EFFECTS 
RADIOPROTECTIVE SUBSTANCES 
See also GLUTATHIONE 
Radioprotective action of endoneous and exogenous natural 
compounds, 16:28815 (R;BR;In Portuguese) 


RADIORESISTANCE 
See RADIOSENSITIVITY 


RADIOSENSITIVITY 

Effect of acute neurogenic stress on individual animal radiosen- 
Sitivity, 16:28676 (IA;SU:In Russian) 

Evaluation of different in vitro assays of inherent sensitivity as 
predictors of radiotherapy response, 16:28610 (R:US) 

Immunity role in radiation induced pathological changes, 
16:28723 (IA;SU;iIn Russian) 

Low dose irradiation as a factor to increase resistivity of genetic 
structures of plant cells to subsequent irradiation, 16:28782 
(IA;SU;In Russian) 

Thermoinduction of radiostability in birds enbryos to low dose ir- 
radiation, 16:28783 (IA;SU;in Russian) 


RADIUM 
Accumulation of radium and uranium by aquatic macrophytes in 
the Ploucnice river basin, 16:28571 (IA;CS;In Czech) 


RADIUM 226 

Determination of radium-226 in water and upgrading of instru- 
mentation of water management radiochemical laboratories, 
16:28574 (IA:CS;in Czech) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials at the Elza Gate site, Oak Ridge, 
Tennessee, 16:26116 (R;US) 

Results of the radiological survey at the Jessop Steel Company 
Site, 500 Green Street, Washington, Pennsylvania (JSP001): 
Environmental Restoration and Waste Management Non- 
Defense Programs, 16:26135 (R;US) 

Tree density on a vegetated uranium mill tailings site and asso- 
ciated estimates of Ra-226 in above ground biomass, 
16:25948 (IA;CA) 

RADIUM A 
See POLONIUM 218 


RADIUM D 
See LEAD 210 


RADON 

A review of experimental animal radon health effects data, 
16:28822 (R;US) 

Environmental radioactivity in Canada 1985: Radiological moni- 
toring annual report, 16:28462 (R;CA) 

Measurement of radon with scintillation chambers and determi- 
nation of radon daughter products in air with instruments of 
TESLA - Research Institute of Nuclear Instrumentation, 
16:28472 (IA;CS;In Czech) 
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RADON 222 


RADON 222 
Demands on reduction in radon-222 content with respect to 
Czechoslovak State Standard No. 75 7111, 16:28573 
(IA:CS:In Czech) 
Microdosimetry of radon progeny 
ment. 16:28821 (R:US) 
Study on radon concentrations in Antarctica’s instrumentation 
and analysis. 16:28473 (R:BR:In Portuguese) 
RADON ISOTOPES 
See also RADON 222 
Methodology and monitoring of radon, thoron and their daugh- 
ters. 16:29172 (R:CA) 
RADON MONITORS 
See EMANOMETERS 
RADURIZATION 
Consumer studies acceptability on irradiated food, 16:28633 
(IA:AR;In Spanish) 
RAHYD PROCESS 
See REPROCESSING 
RAIL TRANSPORT 
Significant factors in rail freight accidents: A statistical analysis 
of predictive and severity indices in the FRA accident/incident 
data base. 16:27369 (R;US) 
RAILGUN ACCELERATORS 
The use of high velocity launchers for scientific and engineering 
studies, 16:27631 (R;US) 
RARE EARTH ADDITIONS 
Contribution to the theoretical study of metallic systems contain- 
ing rare earths: hyperfine interactions and exchange 
coupling, 16:28886 (|;BR;In Portuguese) 
RARE EARTH ALLOYS 
See also NEODYMIUM ALLOYS 
RARE EARTH ADDITIONS 
TERBIUM ALLOYS 
Evaluation of the thermodynamic properties of actinides and 
lanthanides liquid alloys, 16:27582 (IA;SU) 
RARE EARTH COMPLEXES 
See also EUROPIUM COMPLEXES 
GADOLINIUM COMPLEXES 
YTTERBIUM COMPLEXES 
Chemical Preparation 
Formation of thiocyanate complexes of tervalent americium, cal- 
ifornium and lanthanides, 16:27961 (IA;SU) 
Functionalized ligands for the selective separation of f-metal 
ions, 16:27969 (IA;SU) 
Crystal Structure 
Laser excited fluorescence spectroscopy of probe ions for the 
characterization of crystal site symmetries in lanthanide and 
actinide compounds, 16:27934 (IA;SU) 
Dissociation 
Aggregation and dissociation of the thorium, uranium(6) and rare 
earth elements compounds with tri-n-octylalkylammonium 
salts in organic solvents, 16:27999 (IA;SU) 
Electronic Structure 
Delocalization of 5f and 4f orbitals in complexes and solid com- 
pounds of actinides and lanthanides, 16:27915 (IA;SU) 
Extraction Chromatography 
On the group separation of transplutonium and rare-earth 
elements by di-(2-ethylhexyl)phosphoric acid, contained com- 
plexing agent, 16:28001 (IA;SU) 
Radiochemical separation of transplutonium elements in heavy 
ion reactions with actinide targets, 16:27939 (IA;SU) 
F States 
Delocalization of 5f and 4f orbitals in complexes and solid com- 
pounds of actinides and lanthanides, 16:27915 (IA;SU) 
Fluorescence Spectroscopy 
Laser excited fluorescence spectroscopy of probe ions for the 
characterization of crystal site symmetries in lanthanide and 
actinide compounds, 16:27934 (IA;SU) 
lon Exchange 
Radiochemical separation of transplutonium elements in heavy 
ion reactions with actinide targets, 16:27939 (IA;SU) 
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Molecular Structure 
Functionalized ligands for the selective separation of f-metal 
ions, 16:27969 (IA:SU) 


Separation Processes 

Actinide separations by supported liquid membranes, 16:27971 

(IA:SU) 
Solvent Extraction 

Effect of the reagents structure and the substituents na- 
ture at phosphorus atoms on_ actinide extraction 
by bis{dialkyl(diaryl)phosphorylmethyl]benzenes, 16:27990 
(1A:SU) 

Formation of thiocyanate complexes of tervalent americium, cal- 
ifornium and lanthanides, 16:27961 (IA:SU) 

On the group separation of transplutonium and rare-earth 
elements by di-(2-ethylhexyl)phosphoric acid, contained com- 
plexing agent. 16:28001 (IA;SU) 

Some aspects of americium extraction separation from radioac- 
tive solutions of lanthanoides, 16:27996 (IA:SU) 

The modelling of actinides and lanthanides extraction with 
amines and tributylphosphate. 16:27995 (IA:SU) 

The pitzer equation application for TPE circumscription of the 
rare earths and the extraction by the chlorinated cobalt dicar- 
bolyde solutions, 16:28008 (IA;SU) 

Total extraction of transplutonium and rare earth elements from 
waste solutions of PUREX-process by phosphonate, 
16:25822 (IA:SU) 

Use of unsaturated heteropolyanions for isolation of trivalent 
transplutonium and rare earth elements by extraction, 
16:27998 (IA;SU) 


RARE EARTH COMPOUNDS 
See also CERIUM COMPOUNDS 
EUROPIUM COMPOUNDS 
GADOLINIUM COMPOUNDS 
SAMARIUM COMPOUNDS 
Divalent actinides and lanthanides with the f"-'d" electron con- 
figuration, 16:27922 (IA;SU) 

Electromigration studies of individual ion mobilities of trivalent f 
elements in aqueous electrolyte solutions, 16:27975 (IA;SU) 
lon-exchange behaviour and separation of transplutonium ele- 

ments in unusual oxidation states in mineral acid solutions, 
16:27977 (1A:;SU) 
Sup (89)Y-NMR study of hyperfine interactions in (R sub(x)Y 
sub(1-x))Fe sub(2), 16:27855 (R;BR) 
RARE EARTHS 
See also CERIUM 
GADOLINIUM 
PRASEODYMIUM 
TERBIUM 
16:27627 (PA;US) 
Factorial and cluster analysis in geochemistry discrimination of 
quartzkeratophyre from Sauerland. Renania massif, Federal 
Republic of German, 16:28508 (|;BR;In Portuguese) 


RARE GASES 
See also HELIUM 
RADON 
Time-dependent studies of high-order harmonic generation, 
16:28904 (R;US) 
RATEMETERS (DOSE) 
See DOSE RATEMETERS 
RATS 
Sympato-adrenal system under chronic and fractionated irradia- 
tion, 16:28789 (IA;SU;In Russian) 
RAW MATERIALS 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies of the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)), 16:26367 (IA;JP;ln Japanese) 
RAYLEIGH-TAYLOR INSTABILITY 
Planar Rayleigh-Taylor experiments on Nova, 16:29446 (R;US) 
RDF 
See REFUSE DERIVED FUELS 





REACTIVITY 


A validated methodology for evaluating burnup credit in spent 
fuel casks, 16:25833 (R;US) 
REACTOR ACCIDENTS 
See also ATWS 
DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Chernobylsk-4 Reactor 

Effect of improvement of natural mowing and pastures on ra- 
dionuclide migration in the system of soil-plant, 16:27057 
(IA:SU;In Russian) 

Containment Systems 

Hydrogen combustion, control, and value-impact analysis for 

PWR dry containments, 16:27206 (R;US) 
Emergency Plans 

Assessment of candidate accident management strategies, 
16:27115 (RA;US) 

Contributions of the OECD Nuclear Energy Agency to the im- 
provement of accident management in member countries, 
16:27022 (RA;FR) 

Evaluation of strategies for severe accident prevention and miti- 
gation, 16:27116 (RA;US) 

Framework for accident management, 16:27112 (RA;US) 

Information and assistance in case of a nuclear accident in the 
framework of the IAEA, 16:27023 (RA;FR) 

Information of the public affected by the countermeasures: 
Problems and proposals, 16:27016 (RA;FR) 

Lessons learned and evaluation of the impact from the Cher- 
nobyl accident, 16:27018 (RA;FR) 

Mitigation of direct containment heating by intentional reactor 
coolant system depressurization, 16:27117 (RA;US) 

Rapid and reliable predictions of the radiological consequences 
of accidents as an aid to decisions on countermeasures, 
16:27013 (RA;FR) 

Responding to emergencies: How organization and manage- 
ment make a difference, 16:27111 (RA;US) 

Revised Severe Accident Research Program Plan, 16:27119 
(RA;US) 

US nuclear industry perspective on accident management, 
16:27118 (RA;US) 

Environmental Impacts 

Cooperation at community level in accident management, 
16:27021 (RA;FR) 

Dose estimation after a nuclear accident, 16:27017 (RA:FR) 

Lessons learned and evaluation of the impact from the Cher- 
nobyl accident, 16:27018 (RA:FR) 

Rapid and reliable predictions of the radiological consequences 
of accidents as an aid to decisions on countermeasures, 
16:27013 (RA;FR) 

Whole body measurements after Chernobyl, 16:27019 (RA;FR) 

Fission Product Release 

Behaviour of short-lived fission products under fuel accident 
conditions: Chalk River studies, 16:27045 (IA:CA) 

Fission product and aerosol behaviour within the containment, 
16:26525 (R;FR) 

Source terms for emergency planning in Ontario, 16:27052 
(IA;CA) 

Status of cooperative efforts on the VICTORIA code for fission 
product release and transport, 16:27126 (RA;US) 

Heat Transfer 

Investigation of PWR accident transients with the Bethsy facility, 

16:27147 (RA;US) 
Hydraulics 

Investigation of PWR accident transients with the Bethsy facility, 

16:27147 (RA;US} 
Mathematical Models 

Modelling transient fission product release from UOz2 fuel, 
16:27046 (IA;CA) 

Uncertainties in the analysis of water ingress accident for the 
HTGR cores, 16:26573 (RA;XA) 


REACTOR COMPONENTS 
Seismic Eftects 


Mitigation 
MIST program: Risk Dominant Transient testing, 16:27151 
(RA;US) 
Public Information 
Advance and permanent public information, 16:27011 (RA;FR) 
Radiation Doses 
An atmospheric dispersion modelling system for nuclear emer- 
gency response, 16:28471 (IA;CA) 
Radioactivity Transport 
Status of cooperative efforts on the VICTORIA code for fission 
product release and transport, 16:27126 (RA;US) 
Research Programs 
Revised Severe Accident Research Program Plan, 16:27119 
(RA:US) 
Source Terms 
Analysis of the source term in the Chernobyl-4 accident, 
16:27024 (R:FR) 
Source terms for emergency planning in Ontario, 16:27037 
(IA;:CA) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR EXPERIMENTAL FACILITIES 
Aging 
Aging effects in component failure and downtime data and im- 
pacts on plant risk, 16:27162 (RA;US) 
Analyses of component degradation to evaluate maintenance 
effectiveness and aging effects, 16:26832 (R;US) 
Cast stainless steel aging: Mechanisms and predictions, 
16:27155 (RA;US) 
NPAR approach to controlling aging in nuclear power plants, 
16:27165 (RA;US) 
The use of NPAR results in plant inspection activities, 16:27163 
(RA;US) 
Availability 
Risk-based configuration control system: Analysis and ap- 
proaches, 16:27108 (RA;US) 
Failures 
Analyses of component degradation to evaluate maintenance 
effectiveness and aging effects, 16:26832 (R;US) 
Common cause failure analysis: Where do we go from here?, 
16:27184 (RA;US) 
Fluid-Structure Interactions 
An overview of seismic-induced hydrodynamic phenomena in 
LMR reactor tanks, 16:26937 (R;US) 
G Codes 
GOOSE, a generalized object-oriented simulation environment 
for developing and testing reactor models and control strate- 
gies, 16:26833 (R;US) 
Inspection 
The use of NPAR results in plant inspection activities, 16:27163 
(RA;US) 
Meetings 
NDT in Canada - the next 20 years: Proceedings of the fifth Cana- 
dian conference on nondestructive testing, 16:28099 (R;CA) 
Nondestructive Testing 
NDT in Canada - the next 20 years: Proceedings of the fifth Cana- 
dian conference on nondestructive testing, 16:28099 (R;CA) 
Physical Radiation Eftects 
Cast stainless steel aging: Mechanisms and predictions, 
16:27155 (RA;US) 
Reliability 
Aging effects in component failure and downtime data and im- 
pacts on plant risk, 16:27162 (RA;US) 
Seismic Effects 
An overview of seismic-induced hydrodynamic phenomena in 
LMR reactor tanks, 16:26937 (R;US) 
Seismic fragility of nuclear power plant components (Phase 2): 
A fragility handbook on eighteen components: Volume 4, 
16:27204 (R;US) 
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REACTOR COMPONENTS 
Seismic Isolation 


Seismic Isolation ; 
Responses of an isolation system with distinct multiple frequen- 
cies, 16:26935 (R;US) 
System response analyses of base-isolated structures to earth- 
quake ground motions, 16:26933 (R;US) 


Stresses 
The advanced liquid metal reactor: Towards component protec- 
tion based automatic control, 16:26852 (R;US) 


REACTOR CONTROL RODS 
See CONTROL ELEMENTS 


REACTOR CONTROL SYSTEMS 

Dynamic modelling of KMRR and its application to setback sim- 
ulation, 16:26890 (RA:CA) 

Human factors survey of advanced instrumentation and con- 
trols, 16:27096 (RA:US) 

Improving safety through an integrated approach for advanced 
control room development, 16:27099 (RA;US) 

Robust control design verification using the modular modeling 
system, 16:26853 (R:US) 

Supervisory control: Conceptual design and testing in ORNL’s 
advanced controls research facility, 16:26854 (R;US) 

The effects of local control station design variation on plant risk, 
16:27100 (RA;US) 

The plant dynamics analysis code ASURA for the High Temper- 
ature Engineering Test Reactor (HTTR), 16:26566 (RA;XA) 


REACTOR CONTROL THEORY 
See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 

A dynamic model of the reactor coolant system flow for KMRR 
plant simulation, 16:26888 (RA;CA) 

Aging risk assessment methodology: Demonstration study on a 
PWR AFWS, 16:27156 (RA;US) 

Comparisons between finite-element analysis predictions and 
pipe fracture experiments, 16:27074 (RA;US) 

On the validity of fracture assessment methods for flawed large- 
scale pressure vessels, 16:27078 (RA;US) 

Prediction of the failure stress from Japanese carbon steel pipe 
fracture experiments, 16:27073 (RA;US) 

Predictions of failure for some of the international pipe tests us- 
ing the R6 method, 16:27075 (RA;US) 

Summary of the status of pipe fracture predictions, 16:27076 
(RA;US) 

Tests on thick section steel to determine fracture toughness and 
a comparison with conventional assessment methods, 
16:27079 (RA;US) 

The analysis of the functional role of man and machine in the con- 
trol of a notional auxiliary feedwater system, 16:26834 (R;FR) 


REACTOR CORE DISRUPTION 

Assessment of ex-vessel steam pressure spikes in BWR Mark 2 
containments, 16:27127 (RA;US) 

Comparison of analytical models and calculated results of 
source term evaluation codes, 16:27187 (RA;US) 

Current status, uses, and limitations of probabilistic accident 
progression analyses and source term analyses, 16:27191 
(RA;US) 

Fuel-coolant interactions and vapor explosions; Recent results 
and related issues, 16:27125 (RA;US) 

Future developments in probabilistic safety assessment, 
16:27202 (RA;US) 

Hydrogen mixing experiments in the HDR-facility, 16:27121 
(RA;US) 

Main results of German risk study, Phase B, in the light of 
methodological problems, 16:27172 (RA;US) 

Recriticality in a BWR following a core damage accident, 
16:27113 (RA;US) 

Safety goals and functional performance criteria, 16:27200 
(RA;US) 

Severe accident Zircaloy oxidatior/hydrogen generation behav- 
ior noted from in-pile test data, 16:27120 (RA;US) 
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REACTOR CORES 

A review of reactor physics uncertainties and validation require- 
ments for the modular high-temperature gas-cooled reactor, 
16:26572 (RA;XA) 

Automated differentiation of computer models for sensitivity 
analysis, 16:26827 (RA;XA) 

Effects of the fuel elements pebble bed structural non-uniformity 
on the HTGR physical and thermophysical characteristics, 
16:26568 (RA; XA) 

Present HTR physics calculational methods at the Paul Scherrer 
Institute, 16:26576 (RA;XA) 

Uncertainties in HTGR neutron-physical characteristics due to 
computational errors and technological tolerances, 16:26577 
(RA;XA) 

Uncertainties in calculations of nuclear design code system for 
the high temperature engineering test reactor (HTTR), 
16:26569 (RA;XA) 

REACTOR DECOMMISSIONING 

Methodology for assessing suitable systems for management of 
reactor decommissioning wastes, 16:25894 (R;FR) 

Report on waste burial charges: Escalation of decommissioning 
waste disposal costs at low-level waste burial facilities: Revi- 
sion 2, 16:27071 (R;US) 

REACTOR EXPERIMENTAL FACILITIES 

See also EXPERIMENTAL CHANNELS 

Scaling requirements for an experimental facility to study the ther- 
mosyphoning behaviour of a CANDU reactor, 16:26617 (IA;CA) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELING 
Automated fuel scheduling experience at Gentilly-2, 16:26655 
(IA;CA) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

Impact of support system failure limitations on probabilistic 
safety assessment and in regulatory decision making, 
16:27190 (RA;US) 

Instrument air system - Aging impact on system availability, 
16:27161 (RA;US) 

REACTOR KINETICS 

Development of the modal kinetics model for the Gentilly-2 
N.G.S., 16:26664 (IA;CA) 

Kinetic modeling for on-line advanced plant simulator (OLAPS), 
16:26821 (IA;CA) 

Producing three dimensional nodal coupling coefficients for a 
training simulator, 16:26824 (IA;CA) 

REACTOR LATTICES 

A comparison of lattice parameters for CANDU-type lattices 
obtained using MCNP, WIMS, and WIMS with resonance re- 
action rates from MCNP, 16:26583 (R;CA) 

Validation of WIMS with ENDF/B-V data for pin-cell lattices, 
16:26818 (R;CA) 

REACTOR LICENSING 

Cost and benefits of nuclear reactor regulation in Canada, 
16:26812 (IA;CA) 

Indexes to Nuclear Regulatory Commission issuances, 
January—March 1991: Volume 33, Index 1, 16:26800 (R;US) 

Recent developments in Canadian nuclear power plant licens- 
ing practices, 16:26732 (IA;CA) 

Up-front licensing: A new approach, 16:26661 (IA;CA) 

Up-front licensing: A new approach, 16:26734 (IA;CA) 

REACTOR MAINTENANCE 

Experience with remotely operated equipment at Douglas Point 
Nuclear Generating Station, 16:26677 (IA;CA) 

Pickering large scale fuel channel replacement site facilities for 
tool proving and training, 16:26698 (IA;CA) 

Pickering large scale fuel channel replacement: Site facilities for 
tool proving and training, 16:26616 (IA;CA) 

Proceedings of the symposium on advanced nuclear services, 
16:26676 (1;CA) 

REACTOR MATERIALS 
See also NUCLEAR FUELS 
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Class 2 MIVS image processing system (MIPS) evaluation 
16:26190 (R:US) 
REACTOR MONITORING SYSTEMS 
Proposed on-line automatic vibration monitoring and diagnostic 
system in nuclear generating stations. 16:26720 (IA:CA) 
REACTOR OPERATION 
See also REACTOR START-UP 
Annual report 1989 operation of the high flux reactor. 16:26908 
(R:FR) 
Environmental consequences of proposed changes in reactor 
operations, 16:26891 (R:US) 
Licensee Event Report (LER) compilation for month of May 
1991: Volume 10, No. 5, 16:26802 (R;:US) 
The AECL operator companion: An overview, 16:26587 (R;CA) 
[P Department daily reports October 5, 1944—December 31, 
1948]: Part 6, 16:26910 (R;US) 
[P Department daily reports: October 5, 1944—December 31, 
1948]: Part 8. 16:26912 (R;US) 
[P Department daily reports: Part 7, January 1, 1948—June 30, 
1948]. 16:26911 (R;US) 
REACTOR OPERATORS 
Evaluation of exposure limits to toxic gases for nuclear reactor 
control room operators, 16:27207 (R;US) 
Human factors survey of advanced instrumentation and con- 
trols, 16:27096 (RA;US) 
The analysis of the functional role of man and machine in the con- 
trol of a notional auxiliary feedwater system. 16:26834 (R:FR) 
The cognitive environment simulation as a tool for modeling hu- 
man performance and reliability, 16:27102 (RA;US) 
The effects of local control station design variation on plant risk, 
16:27100 (RA;US) 
The role of microsimulators in training, 16:26691 (IA:CA) 
REACTOR PHYSICS 
Adapting reactor-physics computer codes to microcomputers, 
16:26825 (IA;CA) 
Intrinsic neutron source strengths in uranium solutions, 
16:26828 (R;US) 
Progress in the development of WIMS at Chalk River, 16:26624 
(IA;CA) 
REACTOR PROTECTION SYSTEMS 
Resolution of Generic Issue 115, Enhancement of the Reliability 
of Westinghouse Solid-State Protection System, 16:27091 
(RA;US) 
REACTOR SAFETY 
Coordinated Research Programs 
Nuclear power safety initiatives, 16:29575 (IA;CA) 
Fission Product Release 
A summary of the assessment of fuel behaviour, fission product 
release and pressure tube integrity following a postulated 
large loss-of-coolant accident, 16:26588 (R;CA) 
Human Factors 
Development and integration of programmatic performance indi- 
cators, 16:27109 (RA;US) 
Generalizing human error rates: 
16:27106 (RA;US) 
Human factors survey of advanced instrumentation and con- 
trols, 16:27096 (RA;US) 
Overview of NRC’s Human Factors Regulatory Research Pro- 
gram, 16:27098 (RA;US) 
Research study on the effects of illumination on performance of 
control room tasks, 16:27103 (RA;US) 
The effects of local control station design variation on piant risk, 
16:27100 (RA;US) 
Meetings 
Numerical indicators of nuclear power plant safety performance: 
Report of a workshop, Vienna, 5-9 September 1988 and a 
technical committee meeting, Vienna, 4-8 September 1989, 
16:27033 (R;XA) 
Reactor Maintenance 
Development and integration of programmatic perforrnance indi- 
cators, 16:27109 (RA;US) 
Research Programs 
Nuclear Safety Research Review Committee, 16:27084 (RA;US) 


A taxonomic approach, 


REACTOR STABILITY 
Fluid Flow 


Personal views on some issues related to nuclear energy 
16:27083 (RA:US) 

Research in nuclear safety and the budget squeeze. 16:27082 
(RA:US) 

Seismic Effects 

Gl-113. Dynamic Qualification and Testing of Large Bore Hy- 
draulic Snubbers. 16:27094 (RA:US) 

Great earthquake potential in Oregon and Washington: An 
overview of recent coastal geologic studies and possible seg- 
mentation of the central Cascadia subduction zone. 16:27132 
(RA:US) 

Overview of the NRC earth sciences research. 16:27129 (RA:US) 

Paleoliquefaction investigations along the Atlantic Seaboard im- 
plications for long-term seismic hazard. 16:27130 (RA:US) 

Paleoseismic history of the Meers fault, southwestern Okla- 
homa, and implications for evaluations of earthquake hazards 
in the central and eastern United States, 16:27131 (RA:US) 

Seismic Margin Assessment of Hatch nuclear power plant, 
16:27138 (RA:US) 

The 1886 Charleston earthquake - 
studies, 16:27128 (RA;US) 

The November 25, 1988 Saguenay earthquake in Quebec 
Province and its implications for seismic hazard, 16:27133 
(RA;US) 

REACTOR SAFETY EXPERIMENTS 

A study of natural circulation cooling using a flow visualization 
rig, 16:26842 (IA:CA) 

An experimental investigation into the development of pressure 
tube/calandria tube contact and associated heat transfer un- 
der LOCA conditions, 16:26717 (IA:CA) 

Conceptual design of an experimental facility to study the ther- 
mosyphoning behaviour of CANDU reactors, 16:26700 (IA:CA) 

Modelling of full-scale pressure tube rupture experiments, 
16:26718 (IA;CA) 

Scaling requirements for an experimental facility to study the ther- 
mosyphoning behaviour of a CANDU reactor, 16:26699 (IA;CA) 

REACTOR SIMULATORS 

Full scope power plant training simulator: A general overview, 
16:26512 (IA:CA) 

Kinetic modeling for on-line advanced plant simulator (OLAPS), 
16:26821 (IA;CA) 

RETACT models in LINK's TMI-1 advanced simulator, 16:26538 
(IA;CA) 

Robust control design verification using the modular modeling 
system, 16:26853 (R;US) 

The role of microsimulators in training, 16:26691 (IA;CA) 

REACTOR SITING 
See SITE SELECTION 
REACTOR STABILITY 
Bubbles 

Influence of bubble residence time in BWR stability, 16:26976 

(RA;FR) 
Computer Codes 

Investigation of Chinshan BWR/4 stability analysis, 16:26989 
(RA;FR) 

Proceedings of the International Workshop on Boiling Water Re- 
actor Stability, 16:26513 (R;XN) 

Control Elements 

Practical experience with instability measurements in German 

BWR's and related consequences, 16:26962 (RA;FR) 
Feedback 

A sensitivity analysis for the BWR stability behaviour, 16:26972 

(RA;FR) 
Feedwater 

A parametric study of variables affecting BWR_ instability, 

16:26973 (RA;FR) 
Flow Rate 

3D analysis of BWR stability in low flow condition, 16:26967 
(RA;FR) 

Summary of RETRAN calculations on LaSalle 2 neutron flux os- 
cillation event performed at JAERI, 16:26979 (RA;FR) 

Fluid Flow 

A parametric study of variables affecting BWR _ instability, 

16:26973 (RA;FR) 


an overview of geological 
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REACTOR STABILITY 
Fluid Flow 


Application of Galerkin's method for calculating boiling water re- 
actor limit-cycle amplitude using the LAPUR feedback-transfer 
function and the point-kinetics equations. 16:26975 (RA:FR) 

Practical experience with instability measurements in German 
BWR’s and related consequences. 16:26962 (RA:FR) 

Fuel Integrity 

Fuel integrity evaluation at instability phenomenon. 16:26969 

(RA:FR) 
L Codes 

Application of Galerkin’s method for calculating boiling water re- 
actor limit-cycle amplitude using the LAPUR feedback-transfer 
function and the point-kinetics equations, 16:26975 (RA:FR) 

Radial nodalization effects on BWR stability calculations. 
16:26971 (RA:FR) 

Meetings 

Proceedings of the International Workshop on Boiling Water Re- 

actor Stability, 16:26513 (R:XN) 
Neutron Flux 

Summary of RETRAN calculations on LaSalle 2 neutron flux os- 
cillation event performed at JAERI, 16:26979 (RA:FR) 

Validation and implementation of an on-line stability monitor, 
16:26965 (RA:FR) 

Neutron Monitors 

Validation and implementation of an on-line stability monitor, 

16:26965 (RA:FR) 
Operating Licenses 

BWR core thermal-hydraulic stability experience and safety sig- 
nificance. 16:26959 (RA;FR) 

Overview od current BWR Owners’ Group stability programs, 
16:26958 (RA:FR) 

Resolution of US regulatory issues involving boiling water reac- 
tor stability. 16:26957 (RA;FR) 

Stability investigations of Forsmark 1 BWR during power ascen- 
sion after the annual shutdown 1987, 16:26960 (RA;FR) 

Power Distribution 

Proceedings of the International Workshop on Boiling Water Re- 

actor Stability, 16:26513 (R;XN) 
Q Codes 

A sensitivity analysis for the BWR stability behaviour, 16:26972 

(RA;FR) 
R Codes 

Assessment and application of the RAMONA three-dimensional 
transient code to BWR stability. 16:26980 (RA:FR) 

Assessment of RAMONA-3B methodology with FRIGG dynamic 
tests, 16:26982 (RA;FR) 

RAMONA-3B calculations of core-wide and regional power/flow 
oscillations - comparison with Oskarshamn 3 natural circula- 
tion test data, 16:26981 (RA;FR) 

Reactor Operators 

Analysis of water level reduction during ATWS/instability events, 

16:26984 (RA;FR) 
Regulations 

Resolution of US regulatory issues involving boiling water reac- 

tor stability, 16:26957 (RA;FR) 
S Codes 

Space-dependent stability analysis of core wide and regional 

modes in BWR, 16:26977 (RA;FR) 
Simulation 

Causes of instability at LaSalle and consequences from postu- 

lated scram failure, 16:26988 (RA;FR) 
T Codes 

BWR core thermal-hydraulic stability in anticipated transients 
without SCRAM, 16:26983 (RA;FR) 

Effect of balance of plant and control system feedback on ampli- 
tude of power and flow oscillations, 16:26987 (RA;FR) 

TRACG analysis of BWR pliant stability data, 16:26978 (RA;FR) 

Testing 

First stability tests in a large BWR with a complete 9x9 core, 

16:26963 (RA;FR) 
Three-Dimensional Calculations 

3D analysis of BWR stability in low flow condition, 16:26967 

(RA;FR) 
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US Organizations 

Overview od current BWR Owners’ Group stability programs. 

16:26958 (RA:FR} 
REACTOR START-UP 

Stability investigations of Forsmark 1 BWR during power ascen- 

sion after the annual shutdown 1987. 16:26960 (RA:FR) 
REACTOR VESSELS 

An overview of seismic-induced hydrodynamic phenomena in 
LMR reactor tanks, 16:26937 (R:US) 

Cladding flaw detection and sizing by horizontally polarized 
shear wave ultrasonic EMAT transducers. 16:28431 (R:FR) 

Report on annealing of the Novovoronezh Unit 3 reactor vessel 
in the USSR, 16:27208 (R:US) 

Ultrasonic testing results of fatigue cracks in PWR mock-up. 
16:26523 (R;FR;In French) 

REACTORS 

See also GAS COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PROCESS HEAT REACTORS 
PRODUCTION REACTORS 
PROPULSION REACTORS 
PULSED REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 

Mechanical characterization of seismic base isolation elas- 
tomers, 16:26936 (R;US) 

Report on AECB consultative document C-70: The use of fault 
trees in licensing submissions: The use of fault trees in li- 
censing submissions, 16:26790 (R:CA:In English, French) 

RECEIVERS (SOLAR) 

See SOLAR RECEIVERS 
RECIPROCAL TRANSLOCATIONS 

See CHROMOSOMAL ABERRATIONS 
RECOIL CHEMISTRY 

See HOT ATOM CHEMISTRY 
RECOILS 

Supernova detectors based on coherent nuclear recoil, 
16:28408 (R:GB) 

RECOMMENDATIONS 

Implementation of current NCRP and ICRP guidance and re- 

vised 10 CFR Part 20: Proceedings, 16:28650 (R;US) 
RECORDING SYSTEMS 
The new design of the VACOSS-S/MIVS interface system, 
16:26187 (R;US) 

RECOVERY (BIOLOGICAL) 

See BIOLOGICAL RECOVERY 
RECOVERY (TRITIUM) 

See TRITIUM RECOVERY 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING (FUEL) 

See REPROCESSING 
REDOX PROCESS 

Definitive process design “E” metal dissolving equipment redox 
facility, 16:25816 (R;US) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the electric energy 
storage equipment used for the photovoltaic power genera- 
tion (redox battery)), 16:26400 (IA;JP;In Japanese) 

[200 Area monthly reports, January 1952—December 1952], 
16:25784 (R;US) 

REDUCTASES 
See OXIDOREDUCTASES 
REDUCTIVE PERTURBATION METHOD 
See PERTURBATION THEORY 
REENTRY VEHICLES 

Electroforming thin channel heat exchangers, 16:28098 (R;US) 

The functional dependence of trajectory dispersion on initial 
condition errors, 16:28457 (R;US) 

REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 





REFINING 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology for separation and utilization of 
heteroatomic compounds from coal derived liquids), 16:25629 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
biending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology for separation and utilization of 
heteroatomic compounds from coal derived liquids), 16:25629 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coai derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
biending with petroleum), 16:25630 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology for separation and utilization of 
heteroatomic compounds from coal derived liquids), 16:25629 
(IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with petroleum), 16:25630 (IA;JP;In Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology of upgrading of coal derived distillates and 
blending with coal, study on catalysts for upgrading of coal 
derived distillates), 16:25628 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Utilization 
and upgrading technology of coal derived products (develop- 
ment of technology for separation and utilization of 
heteroatomic compounds from coal derived liquids), 16:25629 
(IA;JP;In Japanese) 


REFLECTION 
The contribution of adsorption and incoherent cross-sections to 
neutron reflectivity profiles, 16:29158 (R;GB) 


REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
CAESAR absorber materials issues, 16:26436 (R;US) 


REFRACTIVITY 
Real time refractive index measurement by ESPI, 16:29209 
(R;XA) 


REFRACTORIES 
Material property development for refractories, 16:25642 (R;US) 
Publications of the Fossil Energy Advanced Research and Tech- 
nology Development Materials Program, June 1, 1989 
through March 31, 1991, 16:25722 (R;US) 


RELATIVITY THEORY 


REFRIGERANTS 

Advantages of enthalpy-temperature diagrams for non- 

azeotropic refrigerant mixtures, 16:27710 (R;US) 
REFRIGERATING MACHINERY 

Phase two laboratory testing of Direct Freeze ice slurry district 

cooling: Project final report, 16:27406 (R;US) 
REFRIGERATORS 

See also THERMOELECTRIC REFRIGERATORS 

Design and development of a 10-W, 1.8-K refrigerator for a 21- 
Tesla, nuclear-magnetic-resonance (NMR) _ spectrometer 
magnet, 16:28078 (R;US) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a conventional refrigeration system with high 
reliability), 16:28131 (IA;JP;In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a refrigeration system), 16:28132 (IA;JP;In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a conventional refrigeration system with high 
reliability), 16:28131 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a refrigeration system), 16:28132 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a conventional retrigeration system with high 
reliability), 16:28131 (IA;JP;In Japanese) 

REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE DERIVED FUELS 

Start-up experiences utilizing fluidized bed combustors burning 

various waste fuels, 16:26478 (RA;US) 
REFUSE-FUELED POWER PLANTS 
Start-up experiences utilizing fluidized bed combustors burning 
various waste fuels, 16:26478 (RA;US) 
REGENERATING LIVER 
See BIOLOGICAL REGENERATION 
REGENERATION (BIOLOGICAL) 
See BIOLOGICAL REGENERATION 
REGENERATIVE FUEL CELLS 
Electrochemical energy storage using PEM systems, 16:27322 
(R;US) 

REGION | 

See FEDERAL REGION | 
REGION Ill 

See FEDERAL REGION Ill 
REGION IV 

See FEDERAL REGION IV 
REGION VI 

See FEDERAL REGION VI 
REGULATIONS 

See also PRICING REGULATIONS 

CAMCON: Computer system for assessing regulatory compli- 
ance of the Waste Isolation Pilot Plant, 16:25993 (R;US) 

Preparation of a monthly compliance report for a heavy water 
plant, 16:26222 (1;CA:in English, French) 

Socio-economic impact analysis of new AECB regulations, 
16:26201 (IA;CA) 

Socio-economic impact analysis of new AECB regulations, 
16:26792 (IA;CA) 

Staff technical position on regulatory considerations in the de- 
sign and construction of the exploratory shaft facility, 
16:25975 (R;US) 

REGULATORY GUIDES 

The preparation of reports of a significant event at a uranium 
processing or uranium handling facility: Regulatory guide, 
16:26205 (R;CA;In English, French) 

REINFORCED CONCRETE 

Computed tomography assessment of reinforced concrete, 

16:28110 (R;US) 
RELATIVITY THEORY 
Does light move uniformly ?, 16:29261 (R;PL) 


ERA Vol. 16, No. 10 879 





RELATIVITY THEORY 


On the composition law for velocities in special relativity, 


16:29260 (R:PL) 
Relativistic time dilation in an external field, 16:29268 (R:NL) 
RELAYS 

Comprehensive aging assessment of circuit breakers and relays 
for nuclear plant aging research (NPAR) program Phase 2, 
16:27159 (RA:US) 

Relay testing at Brookhaven National Laboratory, 16:27136 
(RA;US) 

RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMEDIAL ACTION 

Remedial investigation work plan for Bear Creek (Y02-S600) at 
the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 16:26152 
(R:US) 

REMOTE AREAS 

Development of fuel cell power generation.: Technology devel- 
opment of phosphoric acid fuel cells (studies on fuel cell 
power generation system for remote islands), 16:27312 
(IA;JP;In Japanese) 

Development of new cell electricity storage systems.: Research 
on total systems, 16:27228 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the isolated island)), 16:26407 (IA;JP;In 
Japanese) 

REMOTE CONTROL 

Automatic device for extraction by leaching of dryness evapo- 

rated products, 16:26219 (IA;BR;In Portuguese) 
REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

| sup(123) target transfer system, 16:28053 (IA:BR;In Por- 
tuguese) 

Pickering NGS units 1 and 2 LSFCRP fuel channel reinstallation 
process, 16:26710 (IA;CA) 

Pickering large scale fuel channel replacement site facilities for 
tool proving and training, 16:26698 (IA;CA) 

Remotely operated pipe cutting and welding system for confined 
or inaccessible spaces, 16:26687 (IA;CA) 

Special purpose tooling and remote equipment for the nuclear 
industry, 16:26685 (IA;CA) 

REMOTE SENSING 

Investigations for the quantification of injury to forest trees on 
the basis of spectral reflectance properties. Final report, 
16:28834 (1;DE;In German) 

REMOVAL 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (research and de- 
velopment of optimal coal cleaning system for gasification), 
16:25551 (IA;JP;In Japanese) 

RENEWABLE ENERGY SOURCES 

See also BIOMASS 

SOLAR ENERGY 
TIDAL POWER 

Science projects in renewable energy and energy efficiency: A 
guide for elementary and secondary school teachers, 
16:27410 (R;US) 

RENEWABLE RESOURCES 

NEDO R and D reports.: 10th meeting for 1989 fiscal year, 

16:27234 (1;JP;in Japanese) 
REPROCESSING 

See also REDOX PROCESS 

Management of radioactive waste from reprocessing including 
disposal aspects, 16:25922 (R;FR) 

REPUBLIC OF KOREA 

Coal ash applications - Large volume use in submerged struc- 
tures, 16:25668 (RA;US) 

Coal mining and its related environmental problems in Korea, 
16:25726 (RA;US) 

Coal supply issues for South Korea, 16:25725 (RA;US) 
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Power development plan and design of bituminous coal fired 
boiler, 16:25704 (RA:US) 

The role of U.S. coal in the Korean market, 16:25724 (RA;US) 

The role of U.S. coal in world coal markets, 16:25723 (RA;US) 

Trial work of sublevel caving method to extract thick and steeply 
inclined coal seams using chock supports, 16:25696 (RA;US) 


RESEARCH AND TEST REACTORS 
See also MAPLE REACTOR 
RESEARCH REACTORS 
Nuclear reactor built, being built, or planned, 16:26507 (R;US) 
RESEARCH REACTORS 
See also DR-3 REACTOR 
DIDO REACTOR 
FFTF REACTOR 
HFR REACTOR 
KMR REACTOR 
KUR REACTOR 
NRU REACTOR 
SLOWPOKE TYPE REACTORS 
Study of the flux-trap optimum-size dimension in a radioisotope 
production reactors, 16:26892 (I;BR;In Portuguese) 


RESERVOIR ENGINEERING 
Development of power generating plant utilizing hot water.: De- 
velopment of a binary cycle power generation plant (study on 
production and re-injection of hot water (study of physico- 
chemical mechanism of hot water injection)), 16:26457 
(IA;JP;in Japanese) 


RESERVOIR ROCK 

Confirmation study on the effectiveness of prospecting techniques 
for geothermal resources, 16:26451 (IA;JP;in Japanese) 

Examination of a cored hydraulic fracture in a deep gas well, 
16:25756 (R;US) 

Geothermal development and promotion survey.: Conceptual 
design of simplified medium and small scale geothermal de- 
velopment, 16:26461 (IA:JP;in Japanese) 

Geothermal development and promotion survey.: Development 
of geothermal reservoir evaluation technology, 16:26462 
(IA;JP;in Japanese) 

Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization: [Quarterly technical 
progress report], March 28, 1991—June 28, 1991, 16:25730 
(R;US) 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 


RESID 
See PETROLEUM RESIDUES 


RESIDENCES 
See HOUSES 


RESIDENTIAL BUILDINGS 

See also HOUSES 

Comparison of heat transfer modeling with experimental results 
for residential attics, 16:27347 (R;US) 

DSM pocket guidebook: Volume 1: Residential technologies, 
16:27364 (R;US) 

End-Use Load and Consumer Assessment Program: Charac- 
terizing residential thermal performance from high resolution 
end-use data: Volume 2, Analysis, 16:27362 (R;US) 

Oil heat venting technology residential heating systems, 
16:27326 (R;US) 

Results of the independent verification of radiological remedial 
action at 16 East 5th South Street, Monticello, Utah 
(MS00075), 16:26140 (R;US) 

Results of the independent verification of radiological remedial 
action at 464 South ist East Street, Monticello, Utah 
(MS00071), 16:26139 (R;US) 

Results of the independent verification of radiological remedial 
action at 600 South Clayhill Drive (AKA 600 South Cemetery 
Road), Monticello, Utah (MS00145), 16:26138 (R;US) 

Results of the independent verification of radiological remedial 
action at 87 East 500 South Street, Monticello, Utah 
(MS00153), 16:26137 (R;US) 

Weatherization Assistance Program monitoring, fiscal year 
1987: Final report, 16:27349 (R;US) 





RESIDUAL HEAT REMOVAL 

See RHR SYSTEMS 
RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUES 

See also ASHES 

Development of coal based hydrogen production technology.: 
Research on support for design and operation of pilot plant 
(study by small scale apparatus), 16:26249 (IA;JP:In Japanese) 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (study on treat- 
ment method of coal and vacuum bottoms used as gasifier 
feedstock), 16:25635 (IA;JP;in Japanese) 

RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESISTAL 

See COPPER BASE ALLOYS 
RESONANCE ABSORPTION 

A comparison of lattice parameters for CANDU-type lattices 
obtained using MCNP, WIMS, and WIMS with resonance re- 
action rates from MCNP, 16:26583 (R;CA) 

RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE DEVELOPMENT 

1989 NEDO annual summary of studies. (1).: Coal and geother- 

mal energy development, 16:27251 (I;JP;in Japanese) 
RESOURCE RECOVERY ACTS 

Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended by the Superfund Amendments and 
Reauthorization Act Section 120(e)(5): Annual report to 
Congress for fiscal year 1990, 16:26200 (R;US) 

Potential applications of artificial intelligence in computer-based 
management systems for mixed waste incinerator facility op- 
eration, 16:28111 (R;US) 

RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY TRACT CELLS 

Microdosimetry of radon progeny: Application to risk assess- 

ment, 16:28821 (R;US) 
RESPONSE FUNCTIONS 

Computer code for interpolating NE-213 detector response 
functions from functions calculated by Monte Carlo simula- 
tion, 16:28374 (IA;BR;in Portuguese) 

RESPONSE MODIFYING FACTORS 

Modification of DNA repuir in man +-irradiated cells with the 
help of viruses and interferon, 16:28796 (IA;SU;In Russian) 

Thymoptin correction of immunodeficients caused by radiation 
and cytostatics, 16:28721 (IA;SU;In Russian) 

RESTORATION 
See BIOLOGICAL RECOVERY 
REVERSE-FIELD PINCH 

Anomalous ion heating from the dynamo in a reversed field 
pinch, 16:29280 (R;US) 

Simulation study of toroidal phase-locking mechanism in 
reversed-field pinch plasma, 16:29349 (R;JP) 

RF SYSTEMS 

16:28295 (PA;US) 

Development of the technology for the cmmercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of electric power conver- 
sion equipment used for photovoltaic power generation (high 
frequency insulation type 3kw class equipment used for the 
systems interconnection)), 16:26405 (IA;JP;In Japanese) 

LAL (Orsay) RF gun project, 16:28286 (RA;FR) 

Numerical simulation of a split cavity oscillator and rf conver- 
sion, 16:28296 (R;US) 

Operational limits of high accelerator gradients, 16:28176 
(RA;FR) 

Sliding mode controller of rf cavity tuning loop, 16:28299 (R;US) 

The rf power system of the continuous wave deuterium demon- 
strator at Argonne National Laboratory: A comparison, 
16:28209 (R;US) 


RISK ASSESSMENT 
Human Factors 


RHABDOMYOSARCOMAS 
Frequency of cell with micronuclei in cell populations of rhab- 
domyosarcoma RA-2 of rats at delayed periods following 
irradiation, 16:28742 (IA:SU:In Russian) 
RHENIUM ALLOYS 
Dynamic strength and strain rate effects on fracture behavior of 
tungsten and tungsten alloys, 16:27603 (R:US) 
RHENIUM OXIDES 
X-ray and +-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1990—October 1991, 
16:27802 (R:US) 
RHINE RIVER 
Development and application of a petroleum-geological and 
geochemical exploration method, with particular regard to the 
hydraulics of the Pechelbronn area. Technical report: 
Petroleum geology of the Pechelbronn area, 16:25733 
(1;DE;In German) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHODIUM 
CAESAR absorber materials issues, 16:26436 (R:US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 14, December 16, 1990—March 
15, 1991, 16:25593 (R;US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 14, December 16, 1990—March 15, 
1991, 16:25594 (R;US) 
Ultraviolet reflector materials for solar detoxification of haz- 
ardous waste, 16:26386 (R;US) 
RHODIUM COMPLEXES 
Catalytic hydrogenation of carbon monoxide: Technical 
progress report, December 15, 1990—December 14, 1991, 
16:27859 (R;US) 
RHODIUM COMPOUNDS 
Effects of doping on hybridization gapped materials, 16:27607 
(R;US) 
RHR SYSTEMS 
An evaluation of the significance of the March 20, 1990 loss of 
shutdown cooling incident at the Vogtle 1 nuclear plant, 
16:27189 (RA;US) 


: RIBONUCLEASE 


See RNA-ASE 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGHALS-1 REACTOR 
BWR stability investigation in Ringhals 1 measurement data 
from October 26, 1989, 16:26966 (RA;FR) 
RINGS 
integrated modeling of ring pack performance, 16:27432 (RA;US) 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
Coordinated Research Programs 
Evaluation of the safety research programme 1985-1989 by the 
Nordic Liaison Committee for Atomic Energy, 16:27066 
(1;DK;In Danish, Swedish, Norwegian) 
Education 
Proceedings of the International conference on energy alterna- 
tives/risk education V. 1: Energy education, 16:29468 (I;HU) 
Pupil’s perception of radiation risks and its relevance for educa- 
tion, 16:27261 (IA;HU) 
Teaching about radioactivity and risk, 16:29476 (IA;HU) 
Human Factors 
A method to integrate human factors expertise into the PRA pro- 
cess, 16:27101 (RA;US) 
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RISK ASSESSMENT 
Human Factors 


Limitation and further development of seismic PSA in the view 
points of design human error and failure of satety-related logi- 
cal system, 16:27181 (RA:US} 

Modeling errors of commission for the ISLOCA Research Pro- 
gram, 16:27193 (RA:US) 

The cognitive environment simulation as a tool for modeling hu- 
man performance and reliability, 16:27102 (RA:US) 

Management 

Managing risk: Systematic loss prevention for executives, 

16:29450 (RA;US) 
Probabilistic Estimation 

Accident sequence frequency analysis - Perspectives and limi- 
tations, 16:27185 (RA:US) 

Bounding probabilistic safety assessment probabilities by real- 
ity, 16:27188 (RA;US) 

Current status, uses, and limitations of probabilistic accident 
progression analyses and source term analyses, 16:27191 
(RA:US) 

Future developments 
16:27202 (RA;US) 

Impact of parametric and modelling uncertainties and scope lim- 
itations on numerical PSA results, 16:27199 (RA;:US) 

Practice and trends of the living PSA, 16:27192 (RA;US) 

The acquisition of expert judgment in public policy risk assess- 
ment, 16:27196 (RA:US) 

The influence of methodological PSA limitations on the uncer- 
tainty of results, 16:27201 (RA;US) 

Use of cut-off values as meaningfulness limits in probabilistic 
studies and its effect on NPPs risk assessment and safety im- 
provement, 16:27195 (RA;US) 

Utilization of PSA method for nuclear power plant in Japan, 
16:27197 (RA;US) 

Public Opinion 

Reducing the potential for conflict between proponents and the 
public regarding the risks entailed by radioactive waste man- 
agement facilities, 16:27259 (IA;CA) 

Seismic Effects 

Seismic PRA methods: 
(RA;US) 

RIVER BEND-1 REACTOR 

Lessons learned from the post-emergency TABLETOP exercise 
in Baton Rouge, Louisiana, on August 28 and September 18, 
1990, 16:26879 (R;US) 

RIVER BEND-2 REACTOR 

Lessons learned from the post-emergency TABLETOP exercise 
in Baton Rouge, Louisiana, on August 28 and September 18, 
1990, 16:26879 (R;US) 

RIVERS 
See also COLUMBIA RIVER 
OHIO RIVER 
RHINE RIVER 
TENNESSEE RIVER 

Contamination of the littoral zone of the Ploucnice river with ra- 
dioactive substances, 16:28569 (IA;CS;In Czech) 

Statistical tables of the physical and chemical studies 1989, 
16:28549 (1;DE;In German) 

RIVETING 

See FASTENING 
RIVETS 

See FASTENERS 
RNA POLYMERASES 

Towards the molecular bases of polymerase dynamics, 
16:28627 (R;XA) 

RNA-ASE 

lonizing radiation effect on nucleus cover of liver of pregnant 

rats and embryos, 16:28678 (IA;SU;in Russian) 
ROAD TRANSPORT 

Motor carrier evaluation program procedure: 

16:25850 (R;US) 
ROBOTS 

Current status of the DNA Remote Security Station (RSS), 
16:26173 (R;US) 

DOE/NE robotics for advanced reactors: Bimonthly progress re- 
port, Apri-May 1991, 16:28041 (R;US) 


in probabilistic safety assessment, 


Insights and limitations, 16:27182 


Revision 1, 
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Economic analysis of robotic torque measurement system. 
16:28060 (R:US) 

Military robotics technologies at Sandia Nationa! Laboratories, 
16:28072 (R:US) 

On the motility of military microrobots. 16:28438 (R:US) 

Research and development at ORNL/CESAR towards cooperat- 
ing robotic systems for hazardous environments, 16:28039 
(R:US) 

Research and development project of ultimate working robots.: 
Submarine oil production supporting robot, 16:28042 (IA;JP:In 
Japanese) 

Robot development for nuclear material processing, 16:28079 
(R:US) 

Robotics for physical security: The Remote Security Station 
(RSS), 16:26189 (R:US) 

ROCK SALT 
See SALT DEPOSITS 
ROCKET REACTOR EXPERIMENT ROVER 
See ROVER REACTORS 
ROCKETS 
Carbide fuels for nuclear thermal propulsion, 16:26927 (R;US) 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 

Factorial and cluster analysis in geochemistry discrimination of 
quartzkeratophyre from Sauerland, Renania massif, Federal 
Republic of German, 16:28508 (I:BR;In Portuguese) 

Natural radioactivity in soils and rocks by gamma spectrometry, 
16:28515 (|;BR;ln Portuguese) 

The effect of friction on simulated dynamic fracturing of rocks, 
16:28453 (R;US) 

U/Pb geochronology in Piumhi massif: 
16:27822 (|;BR;In Portuguese) 

RODENTS 
See also RATS 
VOLES 

Biological studies in the impact zone of the Liquefied Gaseous 
Fuels Spill Test Facility in Frenchman Flat, Nevada, 16:28598 
(R;US) 

Effect of increased natural background on the processes of ener- 
getic metabolism in wild rodents, 16:28756 (IA;SU;In Russian) 

RODS 
A simple sagittal focusing crystal which utilizes a bimetalli strip, 
16:28317 (R;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROOFS 

In-situ and thin-specimen aging of experimental polyisocyanu- 
rate roof insulation foamed with alternative blowing agents, 
16:27345 (R;US) 

Neutron moisture gauge for roofing surveys: Experiment and 
simulation, 16:26230 (IA;CA) 

ROOTS 

Biophysical and genetic aspects of light-potentiated gravitropic 

curvature in the maize primary root, 16:28624 (R;US) 
ROTATING PLASMA 

Measurement of electric field from plasma rotation using CVI 
lines, 1: Edge electric field profiles of H-mode plasmas in 
JFT-2M tokamak, 16:29353 (RA;JP) 

ROTORS 

Progress in ceramic component fabrication for the AGT-5 en- 

gine, 16:27420 (RA;US) 
ROUTING 

Functional Description for the Integrated Booking System (IBS), 

16:27375 (R;US) 
ROVER REACTORS 

An investigation of dual-mode operation of a nuclear-thermal 

rocket engine, 16:26925 (R;US) 
RUBBER INDUSTRY 

New industrial heat pump applications to a synthetic rubber pro- 
duction, Louisville, Kentucky: Phase 1 final report, 16:27390 
(R;US) 


preliminary results, 





RUBBERS 
Mechanical property condition monitoring of cables exposed to 
long-term thermal and radiation aging: EPR results, 16:27776 
(R;US) 
Seismic isolation rubber bearings for nuclear facilities, 16:26953 
(RA;US) 
RUBIDIUM 81 
Feasibility study of sup(81)Rb/sup(81m)Kr, 16:26207 (IA;BR;In 
Portuguese) 
RUBIDIUM CARBIDES 
New high-T-benchmarks for organic and fullerene superconduc- 
tors, 16:27784 (R:US) 
RUBIDIUM CHLORIDES 
X-ray and -+y-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1990—October 1991, 
16:27802 (R;US) 
RUBIDIUM COMPOUNDS 
See also RUBIDIUM CARBIDES 
RUBIDIUM CHLORIDES 
RUBIDIUM URANATES 
A novel process for methanol synthesis: Progress report, March 
1, 1991—May 31, 1991. 16:25604 (R;US) 
RUBIDIUM URANATES 
Thermodynamic studies of 
16:27954 (IA;SU) 
RURAL AREAS 
Development and application of a petroleum-geological and 
geochemical exploration method. with particular regard to the 
hydraulics of the Pechelbronn area. Technical report: 
Petroleum geology of the Pechelbronn area, 16:25733 
(l;DE;in German) 
RUTHENIUM 
Thermodynamic behaviour of ruthenium at high temperatures, 
16:27852 (R;CA) 
RUTHENIUM 100 
New method for obtaining the EO contribution via -y sub(1)- 
-ysub(3) angular correlation: application to sup(100)Ru and 
sup(110)Cd, 16:29082 (R;BR) 
RUTHENIUM COMPLEXES 
Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989—June 24, 1991, 
16:27881 (R;US) 
RUTHENIUM OXIDES 
Off gas condenser performance modelling: The performance of 
ruthenium tetroxide and nitrogen oxides in off-gas con- 
densers, 16:25886 (R;GB) 
RWE-BAYERNWERK REACTOR 
Accelerated irradiation test of gundremmingen reactor vessel 
trepan material, 16:27143 (RA;US) 
RWE-BAYERNWERK-B REACTOR 
See GUNDREMMINGEN-2 REACTOR 
RWE-BAYERNWERK-C REACTOR 
See GUNDREMMINGEN-3 REACTOR 


Rb> U,40; 2-Rbo U,043 system, 


Ss 


S$ CODES 
SAS2H input and assumptions for cases computing isotopic ac- 
tivities for Sequoyah Nuclear Plant, 16:26555 (R;US) 
Space-dependent stability analysis of core wide and regional 
modes in BWR, 16:26977 (RA;FR) 
S-1000 RESONANCES 
See MESONS 
SACCHARIDES 
See also POLYSACCHARIDES 
Production of organic chemicals via bioconversion: A review of 
the potential, 16:26262 (R;US) 
SACCHAROMYCES CEREVISIAE 
Repair in yeast and mammal cells following the effect of hyper- 
thermia and ionizing radiation, 16:28744 (IA;SU;in Russian) 
Studies in ethanol production from xylose using recombinant 
Escherichia coli strains, 16:26289 (RA;US) 


SAN ONOFRE-1 REACTOR 


SAFE LOW POWER CRITICAL EXPERIMENT 

See SLOWPOKE TYPE REACTORS 

SAFEGUARDS 

See also IAEA SAFEGUARDS 

Defense in depth and resource optimization for safeguards, 
16:26165 (R:US) 

SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

A risk perspective, 16:27272 (IA;CA) 

Analysis of findings from the first sixteen Tiger Team assess- 
ments, 16:26114 (R;US) 

Case study on the use of PSA methods: Backfitting decisions, 
16:26509 (R:XA) 

Case study on the use of PSA methods: Human reliability anal- 
ysis, 16:26510 (R;XA) 

Case study on the use of PSA methods: Station blackout risk at 
Millstone Unit 3, 16:26511 (R;XA) 

Determination of the temperature coefficients and the kinetic pa- 
rameters for the HTTR safety analysis, 16:26564 (RA:XA) 

Probabilistic safety analysis using microcomputer, 16:27034 
(|;BR;In Portuguese) 

Waste tank safety programs overview plan: W1W end function, 
16:26006 (R:US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ANALYSIS 

Safety Analysis Report Update Program: Overview and Phase 
1 implementation: Revision 2, 16:26117 (R;US) 

SAFETY ENGINEERING 

Case study on the use of PSA methods: Determining safety im- 
portance of systems and components at nuclear power 
plants, 16:26508 (R;XA) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (disaster 
protection system)), 16:26414 (IA;JP;in Japanese) 

Engineering for safety, 16:26741 (IA;CA) 

SALMON 

Monthly Fish Laboratory and aquatic biology reports covering 
periods December 1946 thru December 1950 (Hanford 
Reservation), 16:26060 (R;US) 

SALT CAVERNS 

Geotechnical and physical effects in the close-in area, 16:25931 

(RA;DE;In German) 
SALT DEPOSITS 

Necessary work to be performed before experimental, geo- 
chemical results can be applied to transport calculations for a 
long-term safety analysis of a repository. Strategy paper on 
geochemical modelling, 16:25935 (R;DE;in German) 

SAMARIUM 145 

Samarium-145 used for cancer treatment: Photon activation 

therapy, 16:26225 (RA;US) 
SAMARIUM COMPOUNDS 

See also SAMARIUM OXIDES 

Temperature dependences of the structural parameters of a 
high-Tc 1-2-3 superconductor based on samarium zero ma- 
trix, 16:29211 (R;SU;in Russian) 

SAMARIUM OXIDES 

Determination of trace amounts of rare earth elements in samar- 
ium, terbium and disprosium oxides by graphite furnace 
atomic-absorption spectrometry, 16:27824 (I;BR;in Por- 
tuguese) 

SAMPLING 

Quality assurance of field screening, 16:28532 (R;US) 

Temporal sampling considerations in global climate modeling, 
16:28486 (R:US) 

SAN ONOFRE-1 REACTOR 

Safety evaluation report related to the full-term operating license 
for San Onofre Nuclear Generating Station, Unit 1 (Docket 
No. 50-206), 16:27072 (R;US) 
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SAND 


SAND 
Water balance lysimetry at a nuclear waste site, 16:26108 (R:US) 
SANDIA LABORATORIES 

Analysis of software for security-critical systems, 16:29452 
(RA;US) 

Performance indicator report, first quarter. CY 1991: Sandia Na- 
tional Laboratories, 16:26148 (R:US) 

Records management at the DOE national laboratories: Sandia 
National Laboratories, 16:29573 (R:US) 

SANDSTONES 

NMR characterization of porous ceramics: Final report, May 15, 

1986—May 14, 1990, 16:27666 (R:US) 
SANITARY LANDFILLS 

Properties and utilization of coal briquette and MSW ash, 
16:25667 (RA;US) 

Site remediation considerations and foundation excavation plan 
for the Walter Reed Army Institute of Research building, For- 
est Glen, Maryland, 16:26113 (R;US) 

SARSON 
See BRASSICA 
SATELLITES 

Diffraction-limited imaging of satellites using bispectral speckle 

interferometry, 16:28425 (R;US) 
SAVANNAH RIVER PLANT 

Adverse experiences with nitric acid at the Savannah River Site: 
Revision 1, 16:26151 (R;US) 

Environmental assessment for radioisotope heat source fuel 
processing and fabrication, 16:26014 (R;US) 

SCANDIUM ALLOYS 
Evaluation of the thermodynamic properties of actinides and 
lanthanides liquid alloys, 16:27582 (IA;SU) 

SCHNELLER NATRIUMGEKUEHLTER REAKTOR 

See SNR REACTOR 
SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

On some exact solutions of one-dimensional Schroedinger 
problem, 16:29258 (IA;SU;In Russian) 

One-dimensional scattering problem for inverse square poten- 
tial, 16:29264 (R;SU) 

SCIENTIFIC PERSONNEL 

Energy and technology review: Science and math education, 

16:29456 (R;US) 
SCRAP 

Decreasing emissions of a secondary lead smelter by installa- 

tion of a battery breaker, 16:28465 (1;DE;In German) 
SCREENS 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (research on 
the technical task of the raising system using the photovoltaic 
power generation as the electric power)), 16:26410 (IA;JP;In 
Japanese) 

SCREWING 

See FASTENING 
SCREWS 

See FASTENERS 
SEALING MATERIALS 

Design considerations for sealing the shafts of a nuclear fuel 
waste disposal vault, 16:25979 (R;CA) 

Elemental, mineralogical, and pore-solution compositions of se- 
lected Canadian clays, 16:25861 (R;CA) 

SEALS 
See also GASKETS 
SECURITY SEALS 
16:27625 (PA;US) 
SEAS 

Civil nuclear discharges into north european waters, 16:28552 

(RA;FR) 
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Distribution of °°’Np. Pu isotopes and *4’Am in lake and sea 
sediments, 16:28575 (IA:SU) 

Radioactivity in north european waters, 16:28553 (RA:FR) 

Survey of the quantities and utilization of associated marine pro- 
duce, 16:28554 (RA:FR) 

The radiological exposure of the population of the European 
Community from radioactivity in North European marine wa- 
ters Project Marina. 16:28551 (R:FR) 

The radiological impact on the EC member states of routine dis- 
charges to north european waters, 16:28555 (RA:FR) 


SEASONAL THERMAL ENERGY STORAGE 

IEA implementing agreement for a programme of research and 
development on energy conservation through energy storage. 
Annex VI: environmental and chemical aspects of thermal en- 
ergy storage in aquifers and research and development of 
water treatment methods: Phase |: final report. Research per- 
formed in Switzerland under the aegis of the Federal Offic, 
16:26442 (R;CH) 

Instructions for seasonal heat storage, 16:26441 (R;CH;In Ger- 


man) 


SECOND-HARMONIC GENERATION 
See HARMONIC GENERATION 


SECONDARY BATTERIES 
See ELECTRIC BATTERIES 


SECONDARY COOLANT CIRCUITS 
Aging assessment of auxiliary feedwater systems, 16:27160 
(RA;US) 
Improving the reliability of service water systems at nuclear 
power plants, 16:27097 (RA;US) 
SECURITY 
Determining system effectiveness against outsiders using as- 
sess, 16:26175 (R;US) 
Intelligent mobile security systems, 16:28075 (R;US) 
Knowledge-based Computer Security Advisor, 16:29544 (R:US) 
Reinforcements, ammunition limits, and termination of neutral- 
ization engagements in ASSESS, 16:26177 (R;US) 


SECURITY PERSONNEL 
Administrative and safety work rules - CENA/USP, 16:26157 
(1;BR;In Portuguese) 
Intelligent mobile security systems, 16:28075 (R;US) 


SECURITY SEALS 

Comparison of correlation algorithms for identifying ultrasonic 
seals, 16:26191 (R;US) 

The new design of the VACOSS-S/MIVS interface system, 
16:26187 (R;US) 

SECURITY VIOLATIONS 

Safeguards Summary Event List (SSEL): Pre-NRC through De- 

cember 31, 1990: Revision 17, 16:26169 (R;US) 
SEDIMENTS 

Biological marker characteristics of source rocks and oils from 
the brazilian marginal basins, 16:28506 (1;BR) 

Bottom fauna in the area of Simpevarp 1983-1989, 16:28830 
(R;SE;In Swedish) 

Contamination of sediments as a practical indicator of the im- 
pact of uranium industry on the environment, 16:28572 
(IA;CS;In Czech) 

Contribution to the study of sedimentation rates in some french 
Polynesian lakes and lagoon, 16:28492 (R;FR;In French) 

Dispersion halos of base metals in current sediments from 
Granja and 3A Salobo area, Carajas Mountain, 16:28510 
(1;BR;In Portuguese) 

Distribution of 2°’7Np, Pu isotopes and *41Am in lake and sea 
sediments, 16:28575 (IA;SU) 

Geochemical characterization of sedimentary facies in Mare 
plain of Garca lagoon, Sepetiba bay, RJ, 16:28514 (1;BR;In 
Portuguese) 

Geochemistry exploration as support for rock identification in 
weathered areas, 16:28511 (|;BR;In Portuguese) 

Interim action proposed plan: Mercury tank remediation at the 
Oak Ridge Y-12 plant, Oak Ridge, Tennessee, 16:28539 
(R;US) 

Kinetics of radiocobalt sorption on suspended sediments in river 
water, 16:28564 (IA;CS;in Czech) 





Partitioning between sediment and porewater of radiocesium 
from Chernobyl fallout, 16:26940 (R;US) 
Toxicity assessment of water and sediment elutriates from fixed- 
station ambient water quality network stations, 1986, 1987, 
1988, and 1989, 16:28594 (R;US) 
SEISMIC EFFECTS 
Analytical simulation of nonlinear response to seismic test exci- 
tations of HDR-VKL piping system, 16:26932 (R;US) 
Evaluation of seismic margins for an in-plant piping system, 
16:26931 (R;US) 
SEISMIC SOURCES 
Seismic hazard evaluation for the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky, 16:28844 (R;US) 


SEISMIC SURVEYS 
Modeling elastic waves in fractured rock with the Kirchhoff 
method, 16:28845 (R;US) 
SEISMIC WAVES 
Response of seismic-isolated structures under long-period mo- 
tions, 16:26938 (R;US) 


SEISMOLOGY 
Data management and access at the Center for Seismic Stud- 
ies, 16:27473 (RA;US) 
Intelligent Monitoring System: Construction of a data archive by 
separating gold from dross, 16:27472 (RA;US) 
The IRIS Data Management System, 16:27475 (RA;US) 


SELENIUM 73 
Measurement of sup(70)Ge(a,n) sup(73)Se, 16:29074 (IA;BR;In 
Portuguese) 


SEML-INCLUSIVE INTERACTIONS 
Semi-inclusive rapidity distributions and a critical analysis of the 
concept of partition temperature, 16:28960 (R;BR) 


SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 
TRANSISTORS 
16:27768 (PA;US) 
Electroforming thin channel heat exchangers, 16:28098 (R;US) 
SEMICONDUCTOR JUNCTIONS 

See also HETEROJUNCTIONS 

Development of commercial photovoltaic power generation sys- 
tem technology.: Sutdy on new commercial solar cells (study 
on production technology of thin solar cells (production tech- 
nology of cells with new junction and structure (NIP structure 
cells))), 16:26360 (IA;JP;in Japanese) 

Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;In Japanese) 


SEMICONDUCTOR LASERS 

Electronic transport and lasing in microstructures: Progress re- 

port, 16:29184 (R;US) 
SEMICONDUCTOR MATERIALS 

16:27768 (PA;US) 

Development of technology of the practical use of the photovoltaic 
power generation system.: Studies on the practical use of 
new type solar cells (studies on the manufacturing technology 
of layer built solar cells (manufacturing technology of amor- 
phous/compound layer cells)), 16:26364 (IA;JP;in Japanese) 

Interfacial systems for photochemical energy conversion: 
Progress report, April 1, 1988-March 31, 1991, 16:27885 
(R;US) 

Introduction to the theory of electron states in semiconductors, 
16:29190 (R;BR) 

National center for electron microscopy, 16:27760 (R;US) 

Research and development project of nonlinear photoelectronic 
materials.: Three-dimensional super structure thin films, 
16:27746 (IA;JP;in Japanese) 

Research and development project of superconductive materi- 
als and devices.: High-T. superconductive devices, 16:28133 
(IA;JP;in Japanese) 


SEQUOYAH-1 REACTOR 


SEMICONDUCTOR SWITCHES 
Development and operation of a solid-state switch for thyratron 
replacement, 16:26224 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 


SENN REACTOR 
See GARIGLIANO REACTOR 


SEPARATION PROCESSES 
See also ELECTROSTATIC SEPARATION 
FLOTATION 
LEACHING 
REPROCESSING 


Alcohols 
Research and development project of advanced polymer materi- 
als for membrance separation, 16:27729 (IA;JP;In Japanese) 
Operation 
H.E.W. Production report week ending September 15, 1946, 
16:25789 (R;US) 
H.E.W. production report ending September 8, 1946, 16:25788 
(R;US) 
H.E.W. production report week ending 11:59 pm April 13, 1947, 
16:25808 (R;US) 
H.E.W. production report week ending 11:59 pm, December 1, 
1946, 16:25798 (R;US) 
H.E.W. production report week ending 11:59 pm, December 29, 
1946, 16:25802 (R;US) 
H.E.W. production report week ending 11:59 pm, January 12, 
1947, 16:25804 (R;US) 
H.E.W. production report week ending 11:59 pm, January 19, 
1947, 16:25805 (R;US) 
H.E.W. production report week ending 11:59 pm, January 5, 
1947, 16:25803 (R;US) 
H.E.W. production report week ending 11:59 pm, November 10, 
1946, 16:25795 (R;US) 
H.E.W. production report week ending 11:59 pm, November 24, 
1946, 16:25797 (R;US) 
H.E.W. production report week ending 11:59 pm, November 3, 
1946, 16:25794 (R;US) 
H.E.W. production report week ending 11:59 pm, October 27, 
1946, 16:25793 (R;US) 
H.E.W. production report week ending 11:59 pm, October 6, 
1946, 16:25791 (R;US) 
H.E.W. production report week ending 11:59 pm, September 
22, 1946, 16:25790 (R;US) 
H.E.W. production report week ending November 17, 1946, 
16:25796 (R;US) 
H.E.W. production report week ending II:59 pm, October 20, 
1946, 16:25792 (R;US) 
H.E.W. production report weeking ending 11:59 pm December 
8, 1946, 16:25799 (R;US) 
H.E.W. production report, week ending 11:59 pm January 26, 
1947, 16:25806 (R;US) 
H.E.W. production report, week ending 11:59 pm March 2, 
1947, 16:25807 (R;US) 
HEW production report week ending 11:59 pm, April 21, 1947, 
16:25809 (R;US) 
HEW production report: Week ending 11:59 pm, December 15, 
1946, 16:25800 (R;US) 
HEW production report: Week ending 11:59 pm, December 22, 
1946, 16:25801 (R;US) 
Water 
Research and development project of advanced polymer materi- 
als for membrance separation, 16:27729 (IA;JP;in Japanese) 
SEPTUM MAGNETS 
Multicoil pulse septum-magnet with a_ shielding partition, 
16:28254 (RA;SU;In Russian) 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 
SAS2H input and assumptions for cases computing isotopic ac- 
tivities for Sequoyah Nuclear Plant, 16:26555 (R;US) 
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SEQUOYAH-2 REACTOR 


SEQUOYAH-2 REACTOR 
SAS2H input and assumptions for cases computing isotopic ac- 
tivities for Sequoyah Nuclear Plant, 16:26555 (R:US) 

SERI 

See SOLAR ENERGY RESEARCH INSTITUTE 
SERUM (BLOOD) 

See BLOOD SERUM 
SERVICE WATER SYSTEMS 

See AUXILIARY WATER SYSTEMS 
SEWAGE 

See also SEWAGE SLUDGE 

Development of a high efficiency membrane complex methane 
production unit.: Development of high efficiency bioreactors, 
16:26258 (IA;JP;In Japanese) 

Development of a high performance separation membrane com- 
plex methane gas producer, 16:26265 (IA;JP;in Japanese) 

SEWAGE SLUDGE 

The radiological implications of using Port Hope sewage sludge 

on farm land, 16:29163 (R;CA) 
SHALE OIL 

Development of a rapid characterization method for coal- 

derived fuels, 16:25652 (RA;US) 
SHALES 
The influence carbonate matrix in maturation of associated 
kerogen, 16:28507 (1;BR;In Portuguese) 
SHEATHS (FUEL) 
See FUEL CANS 
SHIELDING 

Handout on shielding calculation, 16:28051 (|;BR;In Portuguese) 

Radiation shielding equipment for in-vault use during the retub- 
ing of Pickering units 1 and 2, 16:26708 (IA;CA) 

Shielding calculations for the SNO detector, 16:28853 (R;CA) 

The Adomian’s method applied to shielding calculation, 
16:29151 (I;:BR) 

SHIELDS 

Embrittlement of the Shippingport reactor shield tank, 16:27144 

(RA;US) 
SHIM RODS 

Physics characteristics of a CANDU-600 with repositioned ad- 
juster rods fuelled with MOX or natural uranium, 16:26705 
(IA;CA) 

SHIP PROPULSION REACTORS 

Preliminary analysis of daily load follow characteristics of highly 
passive safe PWR, SPWR with engineering simulator for nu- 
clear ship, 16:26866 (R;JP;in Japanese) 

SAGA-N: a nuclear-powered submarine vehicle for commercial 
operation, 16:26786 (IA;CA) 

SHIPPINGPORT PRESSURIZED WATER REACTOR 

See SHIPPINGPORT REACTOR 

SHIPPINGPORT REACTOR 

Embrittlement of the Shippingport reactor shield tank, 16:27144 
(RA;US) 

Summary of an assessment of potential waterborne accidents 
during transport of the Shippingport reactor pressure vessel! 
and neutron shield tank assembly, 16:27211 (R;US) 

SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK ABSORBERS 

Applicability of base-isolation R and D in non-reactor facilities to 
a nuclear reactor plant, 16:26946 (RA;US) 

CRIEPI test program for seismic isolation of the FBR, 16:26954 
(RA;US) 

DEMT experimental and analytical studies on seismic isolation, 
16:26955 (RA;US) 

Design and analysis of seismically isolated structures, 16:26956 
(RA;US) 

Development of safety evaluation guidelines for base-isolated 
buildings in Japan, 16:26952 (RA;US) 

ENEA activities on seismic isolation of nuclear and non-nuclear 
structures, 16:26943 (RA;US) 

Experimental studies of the seismic response of structures in- 
corporating base isolation systems, 16:26950 (RA;US) 

GI-113, Dynamic Qualification and Testing of Large Bore Hy- 
draulic Snubbers, 16:27094 (RA;US) 
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Recent progress and development of building vibration control 
systems in Japan, 16:26944 (RA;US) 

Seismic isolation development for the US advanced liquid-metal 
reactor program, 16:26947 (RA;US) 

Seismic isolation in New Zealand, 16:26945 (RA;US) 

Seismic isolation of nuclear power plants - EDF's philosophy, 
16:26942 (RA;US) 

Seismic isolation retrofitting of the Salt Lake City and County 
Building. 16:26951 (RA;US) 

Seismic isolation rubber bearings for nuclear facilities, 16:26953 
(RA;US) 

Utilities/industries joint study on seismic isolation systems for 
LWR: Part |. Experimental and analytical studies on seismic 
isolation systems, 16:26948 (RA;US) 

Utilities/industries joint study on seismic isolation systems for 
LWR: Part Il. Observed behaviors of base-isolated general 
buildings under real earthquakes, 16:26949 (RA;US) 

SHOCK WAVES 

Anelastic release from the shock-compressed state, 16:27602 
(R;US) 

Energy generation by a shock crossing a perturbed interface, 
16:28909 (R:US) 

Photography of shock waves in explosive crystals, 16:28426 
(R;US) 

SHORTWALL MINING 

Trial work of sublevel caving method to extract thick and steeply 

inclined coal seams using chock supports, 16:25696 (RA;US) 
SHOWER COUNTERS 

Absorbing CAD system geometries into GEANT, 16:28328 
(R;US) 

Development of a custom monolithic device for data acquisition 
from a scintillating calorimeter at the superconducting super 
collider, 16:28318 (R;US) 

EMPACT: A detector for high-p; physics at the SSC, 16:28325 
(R;US) 

Influence of Cherenkov radiation in the wavelength shifter on 
characteristics of the hadron calorimeter, 16:28397 (R;SU;In 
Russian) 

Microcalorimeters for high resolution x-ray spectroscopy, 
16:28416 (R;US) 

On possibility to make a new type of calorimeter: radiation resis- 
tant and fast, 16:28342 (R;SU) 

On studying of characteristics of some materials for electromag- 
netic calorimeters, 16:28345 (R;SU) 

On the structure of calorimeters for the 47-geometry detector at 
the UNK collider, 16:28339 (R;SU) 

Physics and experiments at RHIC, 16:28160 (R;US) 

The performance and physics potential of the D-Zero detector 
operating at the SSC, 16:28338 (R;:US) 

Tungsen electromagnetic calorimeter of 
16:28346 (R;SU) 

SHRUBS 

Biological studies in the impact zone of the Liquefied Gaseous 
Fuels Spill Test Facility in Frenchman Flat, Nevada, 16:28598 
(R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 

A quantitative analysis of instabilities in the linear chiral sigma 
model, 16:28961 (R;BR) 

Gauging o-model isometries in (2,0)-superspace, 16:28996 
(R;BR) 

SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGNAL CONDITIONERS 

See also PULSE SHAPERS 

16:29555 (PA;US) 

SIGNAL CONDITIONING 

Signal parameter algorithms for trend analysis of digital data ac- 
quisition systems, 16:28450 (R;US) 

SILANES 

Silanes for thin-film solar technology, 16:26344 (IA;DE;In Ger- 

man) 


spaghetti type, 





SILICA 

improved treatment/disposal of reactive metals: Phase 2, Tech- 
nical research and development, 16:25878 (R:US) 

lon-implantation induced crystallization of glass, 16:27778 (R;US) 

Material property development for refractories, 16:25642 (R:US) 

Mechanism of hydrodenitrogenation: Part 6, Hydrodenitrogena- 
tion of pyridine over acidic molybdenum catalysts: Sixth 
quarter report, January 1—March 31, 1991, 16:25602 (R;US) 

SILICATE MINERALS 

See also FELDSPARS 

NMR spectroscopy of experimentally shocked silicate minerals, 
16:27879 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICIDES 
See also CERIUM SILICIDES 
COBALT SILICIDES 
THORIUM SILICIDES 
URANIUM SILICIDES 
16:27626 (PA;US) 
SILICON 
Amorphous State 

Amorphous silicon deposition research with in situ diagnostics: 
Annual report, January 1, 1990—-January 31, 1991, 16:26352 
(R;US) 

Development of technology of the practical use of the photovoltaic 
power generation system.: Studies on the practical use of 
new type solar cells (studies on the manufacturing technology 
of layer built solar cells (manufacturing technology of amor- 
phous/compound layer cells)), 16:26364 (IA;JP;in Japanese) 

Annealing 

Simulation of nitrogen profile evolution in silicon on postirradia- 

tion annealing, 16:27590 (IA;SU;In Russian) 
Binding Energy 

Interaction of deuterium with internal surfaces in silicon, 

16:27880 (R;US) 
Boron 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 

Chemical Reaction Kinetics 

Reactions between liquid silicon and ingot mould material, 

16:26309 (IA;DE;In German) 
Contamination 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;In Japanese) 

Crucibles 

Reactions between liquid silicon and ingot mould material, 

16:26309 (IA;DE;in German) 
Electrochemical Machining 

Silicon micromachining based on porous silicon formation, 
16:27781 (R;US) 

Electron Cyclotron-Resonance 

Amorphous silicon deposition research with in situ diagnostics: 
Annual report, January 1, 1990-January 31, 1991, 16:26352 
(R;US) 

Etching 
16:27764 (PA;US) 
Hydrogenation 

Depth profiles for hydrogen-assisted thermal donor formation in 
silicon, 16:27779 (R;US) 

impurities 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 


SILICON 
Yields 


of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 
lon implantation 
Dynamics of lattice damage accumulation for MeV ions in sili- 
con, 16:29181 (R:US) 
Formation of CoSi. in SIMOX wafers by high dose Co implanta- 
tion, 16:27709 (R;US) 
Simulation of nitrogen profile evolution in silicon on postirradia- 
tion annealing, 16:27590 (IA;SU;in Russian) 
iron 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manutacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 
Laser-Radiation Heating 
Laser surface modification for selective electroplating of metal: 
A 2.5 ms laser direct-write process, 16:27633 (R;US) 
Mixing 
Laser surface modification for selective electroplating of metal: 
A 2.5 mis laser direct-write process, 16:27633 (R;US) 
Oxygen 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 
Physical Radiation Eftects 
Electrophysics of impurity clusters in silicon under electron irza- 
diation, 16:29200 (IA;SU;In Russian) 
Porosity 
Silicon micromachining based on porous silicon formation, 
16:27781 (R;US) 
Proton-Deuteron interactions 
Structure of amorphous silicon and germanium alloy films: An- 
nual subcontract report, 15 January 1990-14 January 1991, 
16:27785 (R;US) 
Refining 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 
Removal 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 
Sorptive Properties 
Experimental studies of long-range atomic H motion and des- 
orption in hydrogenated amorphous silicon and germanium, 
16:27597 (R;US) 
Stratification 
Development of technology of the practical use of the photovoltaic 
power generation system.: Studies on the practical use of 
new type solar cells (studies on the manufacturing technology 
of layer built solar cells (manufacturing technology of amor- 
phous/compound layer cells)), 16:26364 (IA;JP;in Japanese) 
Uses 
Use of silicon bipolar transistors as sensors for neutron energy 
spectra determination, 16:28413 (R;US) 
Yields 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 
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SILICON 22 


SILICON 22 
Annual report 1990: Chemistry laboratory, 16:27848 (R;CH;In 
German, English) 
SILICON ALLOYS 
Dynamic yield strength of a palladium alloy metallic glass, 
16:27632 (R:US) 
Microwave module YAG laser weld development, 16:27599 
(R;US) 
SILICON CARBIDES 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications: Part 2, characterization and 
modeling, 16:27424 (RA;US) 
Development of a wear theory of ceramics, 16:27655 (RA;US) 
Effects of oxidation and combustion environments on the prop- 
erties of Nicalon®@/SiC composites, 16:27665 (R;US) 
Elastic wave dispersion in high-strength ceramics, 16:27700 
(R:US) 
Lubricated wear of ceramic whisker composites, 16:27657 
(RA;US) 
Progress on ATTAP silicon carbide ceramic component devel- 
opment, 16:27422 (RA;US) 
Reliability of interfaces in newly designed ceramic-ceramic and 
metal-ceramic systems. Brite final report, 16:27749 (R;DE) 
The joint effect of surface microtopography and near-surface 
structure on microcontact conditions, 16:27656 (RA;US) 


SILICON HYDRIDES 
See SILANES 


SILICON NITRIDES 

Advanced low heat rejection diesel technology development, 
16:27433 (RA;US) 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications: Part 2, characterization and 
modeling, 16:27424 (RA;US) 

Analytical and experimental evaluation of joining silicon nitride- 
to-metal for advanced heat engine applications, 16:27423 
(RA;US) 

Cyclic oxidation of advanced silicon nitrides, 16:27712 (RA;US) 

Development of a wear theory of ceramics, 16:27655 (RA;US) 

Development of improved processing and evaluation of silicon 
nitride, 16:27713 (RA;US) 

Fabrication of silicon nitride ceramics by microwave heating, 
16:27661 (R;US) 

Forming of silicon nitride by gelcasting, 16:27720 (RA;US) 

Improved processing methods for high reliability silicon nitride, 
16:27714 (RA;US) 

lon-beam-assisted deposition of lubricious compounds, 
16:27380 (RA;US) 

Lubricated wear of ceramic whisker composites, 16:27657 
(RA;US) 

One-sun, single-crystalline silicon solar cell research, 16:26384 
(R;US) 

Processing and mechanical behavior of whisker toughened sili- 
con nitride, 16:27721 (RA;US) 

Tensile creep behavior and cyclic fatigue/creep interaction of 
hot- isostatically pressed SizN,, 16:27663 (R;US) 

Tensile creep behavior and cyclic fatigue/creep interaction of 
hot-isostatically pressed Si N, 16:27716 (RA;US) 

The joint effect of surface microtopography and near-surface 
structure on microcontact conditions, 16:27656 (RA;US) 

SILICON OXIDES 

See also SILICA 

Electron microscopy of Si-O,-anode oxide film InSb structure, 
16:29199 (IA;SU;In Russian) 

One-sun, single-crystalline silicon solar cell research, 16:26384 
(R;US) 

SILICON SOLAR CELLS 
Aging 

Development of a commercial photovoltaic power generation 
system technology.: Sutdy on commercial amorphous solar 
cells (study on production technology of commercial amor- 
phous solar cells (high reliability production technology 
(mukti-layer alloy cells))), 16:26370 (IA;JP;In Japanese) 
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Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA:JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies of the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)), 16:26367 (IA;JP;In Japanese) 


Alloy Systems 
Studies on the optimisation of materials and interfaces for thin-film 
photovoltaic energy conversion, 16:26326 (IA;DE;In German) 


Amorphous State 

Amorphous mixed semiconductors on the basis of Si and tan- 
dem solar cells, 16:26323 (IA;DE;In German) 

Deep and flat defect states in amorphous Si, 16:26325 (IA;DE;In 
German) 

Development of commercial photovoltaic power generation sys- 
tem technology.: Study on commercial amorphous solar cells 
(study on production technology of commercial amorphous 
solar cells (large cell production technology)), 16:26368 
(IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the assessment 
system for solar cells, 16:26375 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies of the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)), 16:26367 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells high 
quality manufacturing technology 2-layer laminating element), 
16:26369 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP;in Japanese) 

Development of the plant technology for large-surface deposition 
of a-Si:H by the PECVD process, 16:26321 (IA;DE;in German) 

Novel solar cell systems, 16:26331 (IA;DE;in German) 

Studies on the optimisation of materials and interfaces for thin-film 
photovoltaic energy conversion, 16:26326 (IA;DE;In German) 

Thin-film solar cells of amorphous Si: Photo-CVD, 16:26329 
(IA;DE;In German) 


Appropriate Technology 
Development of technology for the practical use of the photo- 


voltaic power generation system.: Studies on the practical 
use of the new type solar cells (research of the analysis of uti- 
lization), 16:26365 (IA;JP;ln Japanese) 


Carbon Dioxide Lasers 
Photochemical deposition of thin film systems in the gaseous 
phase, 16:26330 (IA;DE;in German) 





Chemical Vapor Deposition 
New process gases for thin-film photovoltaic energy conversion, 
in particular for alloy semiconductors, 16:26342 (IA;DE;In 
German) 
Photochemical deposition of thin film systems in the gaseous 
phase, 16:26330 (IA;DE;in German) 
Clean Rooms 
Development of a process line for high-efficiency Si solar cells 
in pure room conditions; development of appropriate tech- 
nologies, 16:26312 (IA;DE;In German) 
Composite Materials 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;in Japanese) 
Crucibles 
High-purity silicon nitride components for solar silicon casting, 
16:26351 (IA;DE;in German) 
Crystal Doping 
Deep and flat defect states in amorphous Si, 16:26325 (IA;DE;In 
German) 
Crystal Growth 
Fundamentals of slab crystallisation, 16:26337 (IA;DE;In Ger- 
man) 
Dendritic Web Growth Method 
Silicon bands for solar cells, 16:26348 (IA;DE;In German) 
Design 
One-sun, single-crystalline silicon solar cell research, 16:26384 
(R;US) 
Efficiency 
Research on stable, high-efficiency, large-area, amorphous- 
silicon-based submodules: Final subcontract report, 16 March 
1989-15 October 1990, 16:26385 (R;US) 
Electric Contacts 
Development of screen-printing preparations for solar technol- 
ogy, 16:26343 (IA;DE;in German) 
Photovoltaic power supply systems, Phase Ill. - Development of 


processes for low-cost production of the maximum-efficiency. 


solar cells on the basis of buried contact solar cell structure’, 
16:26310 (IA;DE;In German) 

Photovoltaic solar components, 16:26311 (IA;DE;In German) 

Physical-chemical studies on tin oxide, SnO2. Studies on imper- 
fection, nonstoichiometry and electron concentration and their 
effects on SnOz use as contact materials for solar cells based 
on amorphous Si, 16:26345 (IA;DE;in German) 

Energy Efficiency 

Development of commercial photovoltaic power generation sys- 
tem technology.: Study on commercial amorphous solar cells 
(study on production technology of commercial amorphous 
solar cells (large cell production technology)), 16:26368 
(IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new connection structure cell (hetero structure 
cell)), 16:26362 (IA;JP;in Japanese) 

Energy Gap 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA;JP;in Japanese) 

Fabrication 

Development of a process line for high-efficiency Si solar cells 
in pure room conditions; development of appropriate tech- 
nologies, 16:26312 (IA;DE;in German) 

Development of innovative technologies and structures for the 
production of low-cost high-efficiency solar cells from novel 
silicon. - Complex production methods and high-efficiency 


SILICON SOLAR CELLS 
Patents 


Structures for low-cost crystalline Si thin film solar cells, 
16:26313 (IA;DE:In German) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (lA:JP:in Japanese) 

Research on stable, high-efficiency, large-area, amorphous- 
silicon-based submodules: Final subcontract report, 16 March 
1989-15 October 1990, 16:26385 (R;US) 


Feasibility Studies 

Development and testing of electrodeless plasma spraying tech- 
niques (production techniques) for Si coating of large-surface 
substrates, 16:26332 (IA;DE;in German) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP;in Japanese) 


Heterojunctions 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new connection structure cell (hetero structure 
cell)), 16:26362 (IA;JP;In Japanese) 


Integrated Circuits 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA;JP;In Japanese) 


interfaces 
Studies on the optimisation of materials and interfaces for thin-film 
photovoltaic energy conversion, 16:26326 (IA;DE;in German) 


International Cooperation 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP;In Japanese) 


Market 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP;in Japanese) 


Mis Solar Celis 
Optimisation of Si nitride inversion layer solar cells, 16:26314 
(IA;DE:in German) 
Si substrates, MIS inversion layer solar cells and modules, en- 
capsulation layers, 16:26315 (i|A;DE;In German) 


Modular Structures 
Development of commercial photovoltaic power generation sys- 
tem technology.: Study on commercial amorphous solar cells 
(study on production technology of commercial amorphous 
solar cells (large cell production technology)), 16:26368 
(IA;JP;In Japanese) 
Optimization 
New process gases for thin-film photovoltaic energy conversion, 
in particular for alloy semiconductors, 16:26342 (IA;DE;In 
German) 


P-Type Conductors 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies of the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)), 16:26367 (IA;JP;ln Japanese) 


Patents 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP;in Japanese) 
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SILICON SOLAR CELLS 
Pertormance Testing 


Performance Testing 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the assessment 
system for solar cells, 16:26375 (IA:JP;In Japanese) 


Phosphorus 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells. high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA:JP;in Japanese) 


Photovoltaic Conversion 

Development of a commercial photovoltaic power generation 
system technology.: Sutdy on commercial amorphous solar 
cells (study on production technology of commercial amor- 
phous solar cells (high reliability production technology 
(multi-layer alloy cells))), 16:26370 (IA:JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells high 
quality manufacturing technology 2-layer laminating element), 
16:26369 (IA;JP;ln Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA:JP;In 
Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new connection structure cell (hetero structure 
cell)), 16:26362 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies of the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)), 16:26367 (IA;JP;ln Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (high integration technol- 
ogy)), 16:26366 (IA;JP;in Japanese) 


Photovoltaic Power Plants 
The status of lightweight photovoltaic space array technology 
based on amorphous silicon solar cells, 16:26421 (R;US) 


Pilot Plants 
Eureka project. Sub-project: Medium-term development of the 
amorphous Si technology (German contribution). - Long-term 
R+D program for evaluation and development of innovative 
technologies in the field of amorphous Si, 16:26320 (IA;DE;in 
German) 
Si substrates, MIS inversion layer solar cells and modules, en- 
capsulation layers, 16:26315 (IA;DE;In German) 


Plasma Arc Spraying 
Development and testing of electrodeless plasma spraying tech- 
niques (production techniques) for Si coating of large-surface 
substrates, 16:26332 (IA;DE;In German) 


Process Development Units 
Development of the plant technology for large-surface deposition 
of a-Si:H by the PECVD process, 16:26321 (IA;DE;In German) 


Purification 
Carbothermic manufacture of solar silicon using high-purity 
starting materials, 16:26318 (IA;DE;iIn German) 
Silicon development for terrestrial solar cells, 16:26328 
(IA;DE;in German) 
Solar silicon from silicon tetrachloride and aluminium, 16:26308 
(IA;DE;In German) 
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Raw Materials 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies of the practical use of 
the manufacturing technology of amorphous solar cells, high 
quality manufacturing technology (manufacturing technology 
of the new material gas film)), 16:26367 (IA;JP:In Japanese) 

Reliability 

Development of commercial photovoltaic power generation sys- 
tem technology.: Study on commercial amorphous solar cells 
(study on production technology of commercial amorphous 
solar cells (large cell production technology)), 16:26368 
(IA;:JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells. high 
quality manufacturing technology (high integration technol- 
ogy)). 16:26366 (IA;JP;in Japanese) 

Ribbon-To-Sheet Method 

A fast film growing method for photovoltaic energy conversion, 
16:26347 (IA;DE:In German) 

Silicon foil casting (RAFT), 16:26349 (IA;DE:In German) 

Silicon-ramp interaction, 16:26350 (IA;DE;In German) 


Service Life 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP;In Japanese) 

Sheets 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of the new type solar cells (research of the analysis of uti- 
lization), 16:26365 (iA;JP;ln Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new connection structure cell (hetero structure 
cell)), 16:26362 (IA;JP;ln Japanese) 

Silicon 

Carbothermic manufacture of solar silicon using high-purity 
starting materials, 16:26318 (IA;DE;In German) 

Fundamentals of slab crystallisation, 16:26337 (IA;DE;In Ger- 
man) 

High-purity silicon nitride components for solar silicon casting, 
16:26351 (IA;DE;in German) 

Silicon development for terrestrial solar ceils, 16:26328 
(1A;DE;In German) 

Solar silicon from silicon tetrachloride and aluminium, 16:26308 
(1A;DE;In German) 

Sputtering 

Thin film solar cells made of sputtered amorphous Si and Si al- 

loys, 16:26322 (IA;DE;In German) 
Stacks 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (research on the utilization anal- 
ysis), 16:26374 (IA;JP;in Japanese) 

Stratification 

Development of a commercial photovoltaic power generation 
system technology.: Sutdy on commercial amorphous solar 
cells (study on production technology of commercial amor- 
phous solar cells (high reliability production technology 
(multi-layer alloy cells))), 16:26370 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells high 
quality manufacturing technology 2-layer laminating element), 
16:26369 (iA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 





use of the new type solar cells (research of the analysis of uti- 
lization), 16:26365 (IA;JP;In Japanese) 
Substrates 
Silicon-ramp interaction, 16:26350 (IA;DE;In German) 
Ternary Alloy Systems 

Amorphous mixed semiconductors on the basis of Si and tan- 

dem solar cells, 16:26323 (IA;DE;In German) 
Thin Films 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA;JP;In 
Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of the new type solar cells (research of the analysis of uti- 
lization), 16:26365 (IA;JP;in Japanese) 

SILVER 

Development of a centrifugal atomization process for the pro- 
duction of large spherical metal powders, 16:27598 (R;US) 

lon-beam-assisted deposition of lubricious compounds, 
16:27380 (RA;US) 

SILVER 110 

Study of silver-110M transfer mechanisms in freshwater. Con- 
ceiving and utilization of an experimental model of ecosystem 
and of a mathematical model to simulate the radionuclide 
through a trophic chain, 16:28540 (R;FR;In French) 

SILVER ALLOYS 

See also SILVER BASE ALLOYS 

Requirements for the observation of Fermi surfaces in disor- 
dered alloys, 16:27516 (R;US) 

SILVER BASE ALLOYS 
Development of a centrifugal atomization process for the pro- 
duction of large spherical metal powders, 16:27598 (R;US) 
SILVER IODIDES 
lonic diffusion in superionic-conductor melts, 16:29188 (R;XA) 
SILVER IONS 

A surtace plasmon model for laser ablation of Ag* ions from a 
roughened Ag surface, 16:29182 (R;US) 

Initial study of the complete mediated electrochemical oxidation 
of ethylene glycol, 16:27883 (R;US) 

SILVER SULFIDES 
16:27404 (PA;CA) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATION 
See also COMPUTERIZED SIMULATION 
PLASMA SIMULATION 
Causes of instability at LaSalle and consequences from postu- 
lated scram failure, 16:26988 (RA;FR) 
SIMULATORS 
See also REACTOR SIMULATORS 
SOLAR SIMULATORS 

Geothermal development and promotion survey.: Development 
of geothermal reservoir evaluation technology, 16:26462 
(IA;JP;In Japanese) 

SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINTERED MATERIALS 

Research and development project of superconductive 
materials and devices.: Large-current and magnetic field su- 
perconductive materials, 16:28134 (IA;JP;ln Japanese) 

SITE CHARACTERIZATION 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Research and devel- 
opment of the photovoltaic power generation utilization 
system (Research on the utilization system (research on me- 
teorological data for construction of the utilization system)), 
16:26416 (IA;JP;In Japanese) 

Environmental assessment, Deaf Smith County site, Texas: Vol- 
ume 2, 16:25879 (R;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 


SODIUM 22 


SITE SELECTION 
Environmental assessment, Richton Dome site, Mississippi: 
Volume 2, 16:25880 (R:US) 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
Valve testing for UK PWR safety applications, 16:27086 (RA;US) 
SLAGS 

Devices for maintaining optical access in high temperature coal 
combustion environments, 16:25714 (R;US) 

Gasification ash and slag: Slag properties and ash deposition, 
16:25679 (RA;US) 

SLEEVES 
[Oil and gas well plugs]: Quarterly technical progress report, 
16:28103 (R;US) 
SLOWPOKE REACTOR (OTTAWA) 
See SLOWPOKE-OTTAWA REACTOR 
SLOWPOKE TYPE REACTORS 
See also SLOWPOKE-OTTAWA REACTOR 
SLOWPOKE-WNRE REACTOR 

Longer life cores for SLOWPOKE-2 reactors, 16:26896 (IA;CA) 

Small Canadian reactors for heat, electricity, research and iso- 
topes, 16:26787 (IA;CA) 

The SLOWPOKE-2 reactor with LEU oxide fuel, 16:26899 (IA;CA) 

The SLOWPOKE-2 reactor with low enrichment uranium oxide 
fuel, 16:26905 (IA;CA) 

SLOWPOKE-OTTAWA REACTOR 
Longer life cores for SLOWPOKE-2 reactors, 16:26902 (IA;CA) 
SLOWPOKE-WNRE REACTOR 

SLOWPOKE: heating reactors in the urban environment, 

16:26883 (R;CA) 
SLUDGES 

See also SEWAGE SLUDGE 

The utilization of uranium industry technology and relevant 
chemistry to leach uranium from mixed-waste solids, 
16:25870 (R;US) 

Use of the TRUEX process for the pretreatment of neutralized 
cladding removal waste (NCRW) sludge: Results of a design 
basis experiment, 16:25985 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Impact of the MAPE Mydlovary mud settling pond on the hydro- 
sphere, 16:28570 (IA;CS;in Czech) 

Phase two laboratory testing of Direct Freeze ice slurry district 
cooling: Project final report, 16:27406 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 

The potential of small-scale hydroelectric power plants in the 

catchment area of the Lahn river, 16:27296 (I;DE;in German) 
SNOW 

Determination of actinides in Czechoslovak mountain snow in 

1985-1988, 16:28516 (IA;CS;in Czech) 
SNR REACTOR 
SNR-300 steam generator accident philosophy - Assessment due 
to new understandings in Na/H20-reactions, 16:26762 (RA;XA) 
SNR-1 REACTOR 
See SNR REACTOR 
SNR-300 REACTOR 
See SNR REACTOR 
SODIUM 

An overview of seismic-induced hydrodynamic phenomena in 
LMR reactor tanks, 16:26937 (R;US) 

Comparison of aerosol behaviour code results with experimen- 
tal results obtained with a sodium fire in a containment, 
16:27030 (R;FR) 

Improved treatment/disposal of reactive metals: Phase 2, Tech- 
nical research and development, 16:25878 (R;US) 

SODIUM 22 

Production of sup(22)Na carrier-free isotopes to be applied to 

time spectroscopy, 16:26213 (IA;BR;in Portuguese) 
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SODIUM 22 


Study on sup(22)Na_ production 

16:26208 (IA:BR;In Portuguese) 
SODIUM BROMIDES 

X-ray and +-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1990—-October 1991, 
16:27802 (R;US) 

SODIUM CHLORIDES 

Equation of state for pure sodium chloride, 16:27876 (R;US) 

Methodological developments and materials in salt-rock prepa- 
ration for irradiation experiments, 16:27748 (R;FR) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM BROMIDES 
SODIUM CHLORIDES 
SODIUM FLUORIDES 

A novel process for methanol synthesis: Progress report, March 

1, 1991—May 31, 1991, 16:25604 (R;US) 
SODIUM FLUORIDES 

On the ionic equilibrium between complexes in molten fluoroalu- 
minates, 16:27868 (R;XA) 

X-ray amplification at 54.2 A on Balmer a transition of H-like 
sodium, 16:29439 (RA;JP) 

SODIUM IODOHIPPURATE 
See HIPPURAN 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM-SULFUR BATTERIES 

Development of a new cell electricity storage system.: Research 
of the pilot plant test operation (1,000kW class sodium-sulfur 
cell electric equipment), 16:27224 (IA;JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search of the pilot plant test operation (1,000kW class 
sodium-sulfur cell facility), 16:27223 (IA;JP;In Japanese) 

Development of a new cell electricity storage system.: Re- 
search on test operation of a pilot plant (1,000kW class 
sodium-sulfur cell facility), 16:27222 (IA;JP;in Japanese) 

SOFC 

See SOLID ELECTROLYTE FUEL CELLS 
SOFT SOLDERING 

See SOLDERING 
SOFT X RADIATION 

Circular intensity differential scattering (CIDS) measurements in 
the soft x-ray region of the spectrum (~16 eV to 500 eV), 
16:28604 (R;US) 

SOIL-STRUCTURE INTERACTIONS 
Comparison of SISEC code simulations with earthquake data of 
ordinary and base-isolated buildings, 16:26934 (R;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
See also LOAM 
Absorption Spectroscopy 

Dispersion halos of base metals in current sediments from 
Granja and 3A Salobo area, Carajas Mountain, 16:28510 
(I;BR;In Portuguese) 

The geochemical data interpretation of 3A Salobo soil, Carajas 
Mountain, 16:28509 (|;BR;In Portuguese) 

Contamination 

Assessment of the effect of contamination of agricultural soil 
with uranium and its decay products and with radium-226 on 
human health, 16:26127 (IA;CS;in Czech) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials at the Elza Gate site, Oak Ridge, 
Tennessee, 16:26116 (R;US) 

Results of the independent verification of radiological remedial 
action at 16 East 5th South Street, Monticello, Utah 
(MS00075), 16:26140 (R;US) 

Results of the independent verification of radiological remedial 
action at 397 East 3rd South Street, Monticello, Utah 
(MS00168), 16:26136 (R;US) 


method by sup(20)Ne, 
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Results of the independent verification of radiological remedial 
action at 464 South ist East Street, Monticello, Utah 
(MS00071), 16:26139 (R:US) 

Results of the independent verification of radiological remedial 
action at 600 South Clayhill Drive (AKA 600 South Cemetery 
Road), Monticello, Utah (MS00145), 16:26138 (R;US) 

Results of the independent verification of radiological remedial 
action at 87 East 500 South Street, Monticello, Utah 
(MS00153), 16:26137 (R;US) 

Decontamination 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 1, 16:25969 (R;US) 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 2, 16:25970 (R;US) 

Improving the cleanup of stubborn hazardous wastes: CEPOD, 
16:28495 (RA:US) 

Novel application of oil agglomeration technology, 16:25545 
(RA;US) 

The utilization of uranium industry technology and relevant 
chemistry to leach uranium from mixed-waste solids, 
16:25870 (R;US) 

Gamma Spectroscopy 

Natural radioactivity in soils and rocks by gamma spectrometry, 

16:28515 (1;BR;In Portuguese) 
Natural Radioactivity 

Natural radioactivity in soils and rocks by gamma spectrometry, 

16:28515 (1;BR;in Portuguese) 
Partition 

A critical compilation and review of default soil solid/liquid parti- 
tion coefficients, Ky, for use in environmental assessments, 
16:28491 (R;CA) 

Physical Properties 

Research and development project of construction techniques 

for deeper underground spaces, 16:28115 (IA;JP;in Japanese) 
Radiation Doses 

The radiological implications of using Port Hope sewage sludge 

on farm land, 16:29163 (R;CA) 
Radionuclide Migration 

Modelling of the interface between the geosphere and the bio- 

sphere: discharge through a soil layer, 16:28529 (R;SE) 
Sampling 

Ground-Water Issue: Soil sampling and analysis for volatile or- 

ganic compounds, 16:28500 (R;US) 
SOL-GEL PROCESS 

Research and development project of nonlinear photoelectronic 
materials.: Fabrication of glass disperse system materials by 
sol-gel method and lower melting point glass method, 
16:27742 (IA;JP;In Japanese) 

SOLAR ABSORBERS 

CAESAR absorber materials issues, 16:26436 (R;US) 
SOLAR BATTERIES 

See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Combining photovoltaic elements with wide-span, lightweight, 
plane load-bearing structures, 16:26391 (IA;DE;In German) 

Cumulated energy consumption of solar cell and photovoltaic 
power plant production, 16:26387 (IA;DE;in German) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Development of boundary 
technology (development of the frame of solar cells (studies 
on the solar cell array incorporated with the building material- 
used for personal housing)), 16:26376 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the frame of the solar 
cell), 16:26377 (IA;JP;ln Japanese) 

Physical behaviour and energetic evaluation of solar cells with 
one or more transitions in realistic operating conditions, 
16:26319 (IA;DE;In German) 

The status of lightweight photovoltaic space array technology 
based on amorphous silicon solar cells, 16:26421 (R;US) 

SOLAR CELL RECEIVERS 

See SOLAR RECEIVERS 





SOLAR CELLS 
See also BACK CONTACT SOLAR CELLS 
CADMIUM SELENIDE SOLAR CELLS 
CASCADE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
ORGANIC SOLAR CELLS 
SILICON SOLAR CELLS 
Alloy Systems 

Novel solar cell systems, 16:26331 (IA;DE;In German) 

Program energy research and energy technologies. Status re- 
port 1990. Photovoltaics, 16:26307 (1;DE;in German) 

Amorphous State 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
geality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

Auxiliary Systems 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the large agriculture piant)), 16:26413 
(IA;JP;In Japanese) 

Calibration 

Calibration and characterisation of solar cells: Comparison of 
pulsed and steady-state solar simulation, 16:26317 (IA;DE;In 
German) 

Commercialization 

Development of photovoltaic power generation system technol- 
ogy.: Development of new type solar cells of ordinary use 
(development of technologies for casting and slicing polycrys- 
talline ingots of silicon), 16:26379 (IA;JP;In Japanese) 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA;JP;In Japanese) 

Energy Conversion 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA;JP;in Japanese) 

Fabrication 

Amorphous silicon deposition research with in situ diagnostics: 
Annual report, January 1, 1990—January 31, 1991, 16:26352 
(R;US) 

Program energy research and energy technologies. Status re- 
port 1990. Photovoltaics, 16:26307 (1;:DE;in German) 

Germanium 

Thin film tandem solar cells from amorphous Si alloys, 16:26324 

(IA;DE;In German) 
Modular Structures 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the large agriculture plant)), 16:26413 
(IA;JP;iIn Japanese) 

Technical cooperation on solar energy between Japan and Aus- 
tralia, etc., 16:26419 (IA;JP;in Japanese) 

P-N Junctions 

Development of photovoltaic power generation system technol- 

ogy.: Research on commercialized amorphous solar cell 


SOLAR CELLS 
Substrates 


production technology (large area cell production techonol- 
ogy), 16:26380 (IA:JP:in Japanese) 
Photovoltaic Conversion 

Development of commercial photovoltaic power generation sys- 
tem technology.: Sutdy on new commercial solar cells (study 
on production technology of thin solar cells (production tech- 
nology of cells with new junction and structure (NIP structure 
cells))), 16:26360 (IA;JP:in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA;JP:in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA:JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
qeality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

Photovoltaic Power Supplies 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Development of pro- 
duction technology for compound semi-conductors for solar 
cells, 16:26378 (IA;JP;in Japanese) 

Polycrystals 

Development of photovoltaic power generation system technol- 
ogy.: Development of new type solar cells of ordinary use 
(development of technologies for casting and slicing polycrys- 
talline ingots of silicon), 16:26379 (IA;JP;in Japanese) 

Power Range 10-100 Kw 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (electric power 
supplying system for the large agriculture plant)), 16:26413 
(IA;JP;In Japanese) 

Quality Control 

Calibration and characterisation of solar cells: Comparison of 
pulsed and steady-state solar simulation, 16:26317 (IA;DE;In 
German) 

Reliability 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA;JP;in Japanese) 

Semiconductor Junctions 

Development of commercial photovoltaic power generation sys- 
tem technology.: Sutdy on new commercial solar cells (study 
on production technology of thin solar cells (production tech- 
nology of cells with new junction and structure (NIP structure 
cells))), 16:26360 (IA;JP;in Japanese) 

Sheets 

Development of commercial photovoltaic power generation sys- 
tem technology.: Sutdy on new commercial solar cells (study 
on production technology of thin solar cells (production tech- 
nology of cells with new junction and structure (NIP structure 
cells))), 16:26360 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA;JP;in Japanese) 

Silicon Carbides 

Thin film tandem solar cells from amorphous Si alloys, 16:26324 

(IA;DE;In German) 
Substrates 

Development of technology for the practical use of the photo- 

voltaic power generation system.: Studies on the practical 
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SOLAR CELLS 
Substrates 


use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)). 16:26358 (IA:JP:In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA:JP:in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA;JP:In Japanese) 

Development of the technology for commercialization of the 
photovoltaic power generation system.: Development of pro- 
duction technology for compound semi-conductors for solar 
cells, 16:26378 (IA:JP;in Japanese) 


Surtace Area 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA;JP;In Japanese) 

Thin Films 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
geality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;in Japanese) 


Time-Series Analysis 
Development of the technology for commercialization of the 
photovoitaic power generation system.: Research and devel- 
opment of the centralized photovoltaic power generation 
utilization system (research and development of the centrally 
organized photovoltaic power generation system), 16:26418 
(IA;JP;In Japanese) 
SOLAR CONCENTRATORS 
Holographic solar concentrators in photovoltaic energy conver- 
sion, 16:26346 (IA;DE;In German) 
Parabolic dish photovoltaic concentrator development, 16:26439 
(R;US) 
The feasibility of testing NASA’s SCAD concentrator on earth, 
16:26437 (R;US) 
SOLAR ENERGY 
1989 NEDO annual summary of studies. (2).: Technology devel- 
opment on solar energy, fuel and energy storage, alcoho! and 
biomass, 16:26306 (|;JP;in Japanese) 
Solar energy and conservation technologies for Caribbean 
Tourist Facilities (CTF): Final report, 16:26305 (R;US) 
Technical cooperation on solar energy between Japan and Aus- 
tralia, etc., 16:26419 (IA;JP;in Japanese) 
SOLAR ENERGY CONVERSION 
See also SOLAR THERMAL CONVERSION 
Overview, 16:27249 (RA;US) 
SOLAR ENERGY RESEARCH INSTITUTE 
The DOE/SERI ethanol from biomass program, 16:26266 
(RA;US) 
SOLAR FLARES 
Chemically reacting flow of a compressible thermally radiating 
two-component plasma, 16:28861 (R;XA) 
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Plasma diagnostics of solar flares with SOLAR-A/ Bragg Crystal 
Spectrometer (BCS). 16:28873 (RA;JP) 


SOLAR HEATING SYSTEMS 

Development of technology for commercialization of the indus- 
trial solar system.: Development of the advanced heat process 
system (research and development of high-performance insu- 
lating material), 16:26432 (IA:JP;In Japanese) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(examination of elemental devices, etc.)), 16:26434 (IA;JP:In 
Japanese) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(investigation on application development)), 16:26435 
(IA;JP;In Japanese) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(examination of elemental devices, etc.)), 16:26434 (IA;JP;In 
Japanese) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(investigation on application development)), 16:26435 
(IA;JP;in Japanese) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(examination of elemental devices, etc.)), 16:26434 (IA;JP;In 
Japanese) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(investigation on application development)), 16:26435 
(IA;JP;In Japanese) 


SOLAR MODELS 
See STAR MODELS 


SOLAR PARTICLES 
Solar particle events during the rising phase of solar cycle 22, 
16:28869 (R;US) 


SOLAR RADIATION 

See also SOLAR PARTICLES 

Development of photovoltaic power generation system technol- 
ogy.: Research on commercialized amorphous solar cell 
production technology (large area cell production techonol- 
ogy), 16:26380 (IA;JP;In Japanese) 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (research of low-cost elemental devices, etc. 
(examination of elemental devices, etc.)), 16:26434 (IA;JP;In 
Japanese) 


SOLAR RECEIVERS 
Gas receiver for solar high temperature applications: NEFF- 
Project No. 126.1 final report, 16:26422 (R;CH;In DE,EN) 


SOLAR REFRIGERATION 
Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (development of the technology for high- 
efficiency solar heat refrigeration), 16:26433 (IA;JP;In 
Japanese) 


SOLAR SIMULATORS 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the assessment 
system for solar cells, 16:26375 (IA;JP;In Japanese) 


SOLAR THERMAL CONVERSION 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat: Volume 3, Final report, 
16:26430 (R;US) 
The Department of Energy’s Solar Industrial Program: New 
ideas for American industry, 16:26427 (R;US) 





SOLAR THERMAL POWER PLANTS 
Small Community Solar Experiment #2 module test results, 
16:26426 (R;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER PUMPS 
Renewable energy in Indonesia. Photovoltaic Test Laboratory at 
TUEV Rheinland, 16:26388 (IA;DE;In German) 
SOLAR WIND 
Plasma plumes for tapping the electromotive force of the solar 
wind, 16:28875 (R;US) 
SOLDER FLUXES 
See METALLURGICAL FLUX 
SOLDERED JOINTS 
Preliminary observation of carbon in pre-tinned specimens, 
16:27615 (R;US) 
SOLDERING 
Fundamental metallurgical considerations in brazing and solder- 
ing, 16:27514 (R;US) 
SOLDERING FLUXES 
See METALLURGICAL FLUX 
SOLENOIDS 
Economic analysis of robotic torque measurement system, 
16:28060 (R;US) 
SOLID ELECTROLYTE FUEL CELLS 
Pseudo homogeneous catalyst layer model for polymer elec- 
trolyte fuel cell, 16:27324 (R;US) 
Water transport properties of fuel cell ionomers, 16:27323 (R;US) 
Yttria-stabilized zirconia solid oxide electrolyte fuel cells— 
monolithic solid oxide fuel cells: Final report, 16:27311 (R;US) 
SOLID ELECTROLYTES 
Development of technology of fuel cell power generation.: Re- 
search and development of solid electrolyte fuel cells, 
16:27319 (IA;JP;In Japanese) 
Materials research for sodium engine development, 16:27325 
(R;US) 
SOLID FUELS 
See also DISPERSION NUCLEAR FUELS 
MIXED NITRIDE FUELS 
MIXED OXIDE FUELS 
Urea and urotropine conversions in solutions in the process of 
microspherical nuclear fuel preparation by internal gelation, 
16:25772 (IA;SU) 
SOLID SCINTILLATION DETECTORS 
See also BGO DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Detector for the positron-emission tomographer, 16:28344 (R;SU) 
On the ionization scintillation calorimeter based on KMgFs crys- 
tal, 16:28343 (R;SU) 
SOLID SOLUTIONS 
Defect structures in actinide oxides correlated with bulk, thermo- 
physical and thermodynamic properties, 16:27682 (IA;SU) 
Thermodynamics of quaternary strontium-yttrium-uranium ox- 
ides, 16:27953 (IA;SU) 
SOLID STATE LASERS 
See also SEMICONDUCTOR LASERS 
Laser performance and optical properties of LiSrGaF,:Cr**, 
16:28152 (R;US) 
SOLID STATE PHYSICS 
Physics Division progress report, January 1, 1990—December 
31, 1990, 16:29055 (R;US) 
SOLIDS 
3-D NMR imaging: A ‘chemical’ microscope for analysis of het- 
erogeneous macromolecular networks, 16:29176 (R;US) 
DYNASD: A nonlinear, explicit, three-dimensional finite element 
code for solid and structural mechanics: User manual, 
16:27639 (R;US) 
Mass _ transport: 
16:27791 (R;CA) 
TEM analysis of crystalline interface structure: The state of the 
art, 16:27613 (R;US) 
Theoretical studies of solid-fluid phase equilibria: Progress report, 
September 1, 1990—December 31, 1991, 16:27864 (R;US) 


Precipitation coupling in finite systems, 


SOOT 


X-ray and -+-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1990—October 1991, 
16:27802 (R:US) 

SOLUTES 

Determination of solvation kinetics in supercritical fluids: Project 

summary, August 15, 1990—May 15, 1991, 16:27863 (R;US) 
SOLUTION MINING 

Assessment of the effect of contamination of agricultural soil 
with uranium and its decay products and with radium-226 on 
human health, 16:26127 (IA:CS;In Czech) 

Contamination of sediments as a practical indicator of the im- 
pact of uranium industry on the environment, 16:28572 
(IA;CS;In Czech) 

SOLUTIONS 
See also AQUEOUS SOLUTIONS 
SOLID SOLUTIONS 
Further development of IDGS: Isotope dilution gamma-ray spec- 
trometry, 16:25832 (R;US) 
SOLVATATION 
See SOLVATION 
SOLVATION 

Determination of solvation kinetics in supercritical fluids: Project 

summary, August 15, 1990—May 15, 1991, 16:27863 (R;US) 
SOLVENT EXTRACTION 

Mathematical modelling of actinide extraction equilibria and ex- 
traction processes, 16:27982 (IA;SU) 

The modelling of actinides and lanthanides extraction with 
amines and tributyiphosphate, 16:27995 (IA;SU) 

SOLVENTS 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 257 with Illinois No. 6 Coal: 
Technical progress report, 16:25587 (R;US) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, study on catalytic hydrogenation of solvent), 
16:25621 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on it/d process supporting unit (PSU)), 16:25617 
(IA;JP;In Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, study on catalytic hydrogenation of solvent), 
16:25621 (IA;JP;in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by test plant, re- 
search on 1t/d process supporting unit (PSU)), 16:25617 
(IA;JP;in Japanese) 

Research and development of coal liquefaction technology (de- 
velopment of bituminous coal liquefaction technology).: 
Supporting research for pilot plant (research by small scale 
apparatus, study on catalytic hydrogenation of solvent), 
16:25621 (IA;JP;in Japanese) 

Research and development of technology for entrained flow 
coal gasification combined cycle power generation.: Study of 
preparation technology for coal gasification (research and de- 
velopment of optimal coal cleaning system for gasification), 
16:25551 (IA;JP;in Japanese) 

SOMATIC CELLS 
See also NERVE CELLS 
STEM CELLS 
THYMOCYTES 
[Nonliner resonance]: Annual progress report, April 1, 1990— 
January 15, 1991, 16:29230 (R;US) 
SOMATIC MUTATIONS 
Antimutagenic effects in humans, 16:28609 (R;US) 
SOOT 

Global model simulations of the long range transport of soot and 

sulfur from the Kuwait oil fires, 16:25750 (R;US) 
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SORBENT INJECTION PROCESSES 


SORBENT INJECTION PROCESSES 

Combustion of high-sulfur coal and anthracite wastes in a rotary 
kiln combustor with an advanced internal air distributor, 
16:25707 (RA:US) 

Global approach for enhanced mass transfer effects in-duct flue 
gas desulfurization processes: Quarterly technical progress 
report No. 4, 16:26499 (R;US) 

Results of the EPA LIMB demonstration at Edgewater, 16:26486 
(RA;US) 

U-gas coal gasification process with in-situ desulfurization, 
16:25554 (RA;US) 

SOURCE TERMS 

Application of the source term code package to obtain a specific 
source term for the Laguna Verde Nuclear Power Plant: Final 
report for the period 1 December 1989 - 31 March 1991, 
16:27032 (R;XA;In Spanish) 

Source terms for emergency planning in Ontario, 16:27052 
(IA;CA) 

SOUTH KOREA 

See REPUBLIC OF KOREA 
SOUTHEAST REGION 

See FEDERAL REGION IV 
SOUTHWEST REGION 

See FEDERAL REGION VI! 
SOVIET UNION 

See USSR 
SPACE FLIGHT 

Electrochemical energy storage using PEM systems, 16:27322 
(R;US) 

SPACE HVAC SYSTEMS 

Evaporative cooling in building HVAC designs, 16:27331 (RA;US) 

Fume hood applications - Design and testing, 16:27334 (RA;US) 

New developments in desiccant cooling, 16:27332 (RA;US) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 

See also SPACE PROPULSION REACTORS 

Progress in the SP-100 FSQ reactor development, 16:26788 
(R;US) 

Restart of the U.S. space nuclear reactor power program, 
16:26783 (IA;CA) 

Restart of the U.S. space nuclear reactor power program, 
16:26785 (IA;CA) 

Tornado wind-loading requirements based on risk assessment 
techniques: Requirements for specific reactor safety class 1 
coolant system features, 16:27212 (R;US) 

SPACE PROPULSION REACTORS 

See also ROVER REACTORS 

Light weight space power reactors for nuclear electric propul- 
sion, 16:26924 (R;US) 

Nuclear thermal rockets: A systems study, 16:26929 (R;US) 

SPACE VEHICLES 

See also REENTRY VEHICLES 

An investigation of dual-mode operation of a nuclear-thermal 
rocket engine, 16:26925 (R;US) 

SPACE WEAPONS 

Approximate treatment of a strong explosion and expansion in a 

near vacuum, 16:28908 (R;US) 
SPACE-TIME 

Conservation laws for fermions in spaces with torsion, 16:29253 
(R;BR) 

The analytic regularization zeta function method and the cut-off 
method in Casimir effect, 16:29014 (R;BR) 

SPAIN 
Nuclear energy in Spain, 16:27279 (1;CA) 
SPARK GAPS 

Experimental and analytical study of laser-triggering in the Rim- 

fire switch, 16:28144 (R;US) 
SPARK IGNITION ENGINES 

The autoignition chemistry of paraffinic fuels and pro-knock and 
anti-knock additives: A detailed chemical kinetic study, 
16:27455 (R;US) 

SPECIAL RELATIVITY THEORY 

See RELATIVITY THEORY 
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SPECTRA (ABSORPTION) 

See ABSORPTION SPECTRA 
SPECTRA (NEUTRON) 

See NEUTRON SPECTRA 
SPECTRALLY SELECTIVE SURFACES 

Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (development of high-efficiency cost medium 
temperature heat-collectors), 16:26425 (IA;JP;In Japanese) 

SPECTROSCOPY 
See also GAMMA SPECTROSCOPY 
MASS SPECTROSCOPY 
X-RAY SPECTROSCOPY 

Optogalvanic spectroscopy of argon and metallic atoms in hol- 

low cathode lamps, 16:28347 (1;BR;In Portuguese) 
SPENT FUEL CASKS 

OCRWM Backgrounder, January 1987: Transportation casks 
for spent nuclear fuel and high-level radioactive waste, 
16:25839 (R;US) 

SPENT FUEL ELEMENTS 

Burnup measurements with the Los Alamos fork detector, 
16:28403 (R;US) 

International experience in conditioning spent fuel elements. Fi- 
nal report, 16:25974 (R;DE;In German) 

SPENT FUEL STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Beyond Design Basis Accidents in Spent Fuel Pools, Generic 
Issue 82, 16:27092 (RA;US) 

Burnup measurements with the Los Alamos fork detector, 
16:28403 (R;US) 

Environmental Assessment: Transportation, receipt, and stor- 
age of Fort St. Vrain spent fuel at the Irradiated Fuel Storage 
Facility at the Idaho Chemical Processing Plant, Idaho Na- 
tional Engineering Laboratory, 16:25835 (R;US) 

SPENT FUELS 
Candu Type Reactors 

Radioactive decay properties of Bruce ‘A’ CANDU™ UO, fuel 

and fuel recycle waste, 16:26580 (R;CA) 
Criticality 

Summary of critical experimental data from the joint USDOE/PNC 

criticality data development program, 16:25811 (R;US) 
Dissolution 

Dissolution of spent fuel compositions - initial stage of actinide 
production by chemical methods, 16:25823 (IA;SU) 

Dissolution studies of spent nuclear fuels, 16:25829 (R;JP;In 
Japanese) 

Dry Storage 

OCRWM Backgrounder, January 1987: Shipments of spent nu- 
clear fuel in support of Nuclear Waste Policy Act research and 
development programs, 16:25840 (R;US) 

laea Sateguards 
IAEA safeguards for spent fuel in geologic repositories, 
16:27466 (R;US) 
Monitored Retrievable Storage 
Project decision schedule: Revision 1, 16:25889 (R;US) 
Radioactive Waste Management 
A worldwide perspective on actinide burning, 16:25812 (R;US) 
Radioactive Waste Processing 

Potential approaches to international safeguards at spent nu- 

clear fuel consolidation facilities, 16:26158 (R;US) 
Radioactivity 

Comparison of burnup measurement techniques, 16:25847 

(R;US) 
Reprocessing 

Reprocessing of high burn-up (100 GWd/t) short cooled fuel, 
16:25820 (IA;SU) 

Strategy with spent uranium recycling, 16:25858 (IA;SU) 

The risks of the Taiwan research reactor spent fuel project: En- 
vironmental assessment, 16:25836 (R;US) 

Thorex Process 

Solvent extraction chemistry applied to the thorium fuel cycle, 

16:25821 (IA;SU) 





Transport 

Historical overview of domestic spent fuel shipments: Update, 
16:25844 (R;US) 

OCRWM Backgrounder, January 1987: Shipments of spent nu- 
clear fuel in support of Nuclear Waste Policy Act research and 
development programs, 16:25840 (R;US) 

Underground Disposal 

Deep geologic disposal in the United States: The Waste Isola- 
tion Pilot Plant and Yucca Mountain projects, 16:25992 (R;US) 

Elemental, mineralogical, and pore-solution compositions of se- 
lected Canadian clays, 16:25861 (R;CA) 

Interim guidelines on performance constraints for nuclear waste 
disposal in crystalline rock, 16:25866 (R;US) 

Region-to-area screening methodology for the crystalline repos- 
itory project: Draft, 16:25873 (R;US) 

SPHEROMAK DEVICES 

See also CTX SPHEROMAK 

Berkeley Compact Toroid experiment: Experimental results and 
progress, 16:29418 (RA;US) 

Design of a spheromak compressor driven by high explosives, 
16:29425 (RA;US) 

Experimental and theoretical studies on the magnetic configura- 
tion of bumpy-z-pinch/flux-core-spheromak, 16:29417 (RA;US) 

MHD stable high beta spheromak equilibrium, 16:29422 (RA;US) 

Observation of wavelength profiles during formation in the Mary- 
land Spheromak, 16:29335 (RA;US) 

Observations and modeling of electron density on the Maryland 
Spheromak, 16:29334 (RA;US) 

Pressure effect on equilibrium configuration of CTCC-2 sphero- 
mak, 16:29420 (RA;US) 

Progress on SPHEX, the spheromak at Manchester, 16:29419 
(RA;US) 

Recent progress on the HESS experiment, 16:29424 (RA;US) 

Structure of Maryland Spheromak plasmas, 16:29421 (RA;US) 

SPICES 
Radiation decontamination of spices, 16:28640 (R;PK) 
SPIN EXCHANGE 

Investigation of spin-exchange processes in the optically polar- 
ized ions source, 16:28278 (RA;JP) 

Polarization measurement of an atomic hydrogen beam spin- 
exchanged with optically oriented sodium atoms, 16:28279 
(RA;JP) 

SPIN ORIENTATION 

Polarization reversal of proton spins in solid-state targets by su- 
perradiance effects, 16:29178 (R;DE;in German) 

Spin as a probe in particle physics: why and how, 16:29137 
(RA;JP) 

Spin polarized particles in solids, 16:29140 (RA;JP) 

SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPLEEN 

Effect of enterovirus infection on the course of postirradiation 
recovery of mice lymphoid organs following sublethal irradia- 
tion, 16:28716 (IA;SU;In Russian) 

Effect of sodium nucleinate on spleen antibody-forming and 
suppressor cells of the irradiated mice, 16:28725 (IA;SU;in 
Russian) 

SPLEEN COLONY FORMATION 

Resistance of flood-forming cells-predessors forming endoge- 
nous colonies in mice spleen to lethal irradiation, 16:28707 
(IA:SU;In Russian) 

SPONTANEOUS FISSION 
The polar emission in spontaneous fission of *5*Cf, 16:29101 
(R;PL) 
SR-OF REACTOR 
See ZERO POWER REACTORS 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
SRM 
See CALIBRATION STANDARDS 
STABILITY 
See also REACTOR STABILITY 
Flow stability investigations of SVEA BWR fuel, 16:26961 (RA;FR) 


STAINLESS STEEL-316 


STABILITY (REACTOR) 
See REACTOR STABILITY 
STABLE ISOTOPES 
See also BISMUTH 209 
BORON 10 
CADMIUM 110 
CADMIUM 111 
CARBON 12 
CARBON 13 
DEUTERIUM 
GOLD 197 
LEAD 208 
OXYGEN 18 
RUTHENIUM 100 
TIN 117 

Redox potential (Eh, ph), natural isotopes and trace metals on 
the optimization of hydrogeochemical surveys for mineral 
prospecting and aquifers poilution, 16:28561 (I;:BR;In Por- 
tuguese) 

STACKS 

A discriminating bubbler system for HTO and HT measurement, 
16:28316 (R;CA) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (studies on stack operation)), 16:27315 (IA;JP;In 
Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell system (development of stacks and periph- 
eral equipment (development of stacks)), 16:27314 (IA;JP;in 
Japanese) 

Scaleup tests and supporting research for the development of 
duct injection technology, 16:26487 (RA;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-21-6-9 

Thick-section weldments in 21-6-9 and 316LN stainless steel for 

fusion energy applications, 16:29370 (R;US) 
STAINLESS STEEL-304 

Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Quarterly progress re- 
port, April 1, 1990—June 30, 1990, 16:27529 (R;:US) 

Deformation induced microstructural and microchemimcal 
changes during thermomechanical treatment: Quarterly 
progress report, October 1—-December 31, 1989, 16:27527 
(R;US) 

Effect of convection on weld pool development, 16:27513 (R;US) 

Metastable austenites in cryogenic high magnetic field environ- 
ments, 16:27611 (R;US) 

Pressure-strain-temperature relationship in shock loaded cylin- 
drical sampies of 304 stainless steel, 16:27605 (R;US) 

Structure and stability of the anodically formed films on 304 
stainless steel in sulfuric acid, 16:27503 (R;US) 

STAINLESS STEEL-304L 

Magnetic field-induced fracture changes in metastable austen- 
ites at 4.2K, 16:27614 (R;US) 

Metastabie austenites in cryogenic high magnetic field environ- 
ments, 16:27611 (R;US) 

STAINLESS STEEL-310 

Magnetic field-induced fracture changes in metastable austen- 
ites at 4.2K, 16:27614 (R;US) 

Metastable austenites in cryogenic high magnetic field environ- 
ments, 16:27611 (R;US) 

STAINLESS STEEL-316 

Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Quarterly progress re- 
port, January 1, 1990—March 31, 1990, 16:27528 (R;US) 

Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Quarterly progress re- 
port, April 1, 1990—June 30, 1990, 16:27529 (R;US) 

Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Quarterly progress re- 
port, January 1, 1990—March 31, 1990, 16:27528 (R;US) 
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STAINLESS STEEL-316 


Deformation induced microstructural and microchemical 
changes during thermomechnical treatment: Quarterly pro- 
gess report. April 1. 1989—June 30. 1989, 16:27526 (R:US) 

Deformation induced microstructural and microchemimcal 
changes during thermomechanical treatment: Quarterly 
progress report. October 1—-December 31, 1989. 16:27527 
(R:US) 

STAINLESS STEEL-316L 
Thick-section weldments in 21-6-9 and 316LN stainless steel for 
fusion energy applications, 16:29370 (R;US) 

STAINLESS STEEL-440 

Scale effects in friction, 16:27495 (RA:US) 
STAINLESS STEEL-446 

16:27763 (PA;US) 
STAINLESS STEEL-Z2CN18-10N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z2CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CMN18-8-6N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND18-13 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-12 

See STEEL-CR17NI12MO3 
STAINLESS STEEL-Z6CND17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-12B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 

See also CHROMIUM-NICKEL STEELS 

Cast stainless steel aging: Mechanisms and predictions, 
16:27155 (RA;US) 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, October 1989—March 1990: Vol- 
ume 5, No. 1, 16:27617 (R;US) 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, Aprii-September 1990: Volume 
5, No. 2, 16:26521 (R;US) 

Materials selection for process equipment in the Hanford waste 
Vitrification plant, 16:25984 (R;US) 

Measurements of induced radioactivity in some LDEF samples, 
16:27609 (R;US) 

Non-equilibrium solidification in austenitic stainiess steel welds, 
16:27511 (R;US) 

Standardization of stainless steel sample for irradiation damage 
studies, 16:27557 (IA;BR;In Portuguese) 

STANDARD MODEL 
Domain of the Higgs boson and t-quark masses which ensures 
no zero-charge behaviour in a magnetic field, 16:28952 (R;XA) 
Effective theories and thresholds in particle physics, 16:29038 
(R;US) 
Model independent test of the standard model, 16:28943 (R;US) 
Particle physics and superstrings, 16:29037 (R;US) 
Possibilities for the future of LEP physics, 16:28915 (RA;FR) 
STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 
STANDING CROP 

See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 

Some initial results from the new SLAC [Stanford Linear Accel- 
erator Center] permeameter, 16:28282 (RA;US) 

STAR MODELS 
Spherically symmetric relativistic model for spiral galaxies and 
dense stars, 16:28857 (R;BR) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
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STEAM CONDENSERS 

Open-cycle ocean thermal energy conversion surface-condenser 

design analysis and computer program, 16:26428 (R;US) 
STEAM GENERATORS 
Accidents 

SNR-300 steam generator accident philosophy - Assessment due 

to new understandings in Na/H20-reactions, 16:26762 (RA;XA) 
Algorithms 

An algorithm for the determination of emergency process pa- 
rameters at water-into-sodium leaks in the BN-800 NPP 
steam generator, 16:26769 (RA:XA) 

Computerized Simulation 

A dynamic model of a U-tube steam generator for real time sim- 
ulation, 16:26542 (IA:CA) 

Calculation of a steam generator tube rupture accident using 
THERMIT-UTSG, 16:26544 (IA;CA) 

GVTRAN-PC-a steam generator transient simulator, 16:26550 
(R;:BR) 

Prediction of steam generator depressurization transients with 
the CATHENA code, 16:26675 (IA;CA) 

Crack Propagation 

Programme PROPANA: A model of the propagation of water 
leaks into sodium in steam generators, 16:26771 (RA;XA) 

Review on steam generator tube failure propagation study in 
Japan, 16:26760 (RA;XA) 

Design 
Advanced pulverized coal firing technology, 16:25709 (RA;US) 
Design Basis Accidents 

Review of the Common European R + D programme on the de- 
velopment and propagation of leakage accidents in 
sodium-heated steam generators, 16:26761 (RA;XA) 

The experimental and engineering programmes to support the 
PFR Safety Case following the Superheater 2 under sodium 
leak: In particular, large scale experiments in the Super Noah 
Rig at Dounreay, 16:27061 (RA;XA) 

Failures 

Operating experience with nuclear steam generator tubes, 

16:26548 (IA;CA) 
Leak Detectors 

Detection systems of SG tube failure in Monju to limit failure 
within design basis leak, 16:27062 (RA;XA) 

Hydrogen detection systems leak response codes, 16:26774 
(RA;XA) 

Status of U.S. studies of failures and failure propagation in 
steam generators, 16:26759 (RA;XA) 

Leak Testing 

Experimental results of the consequences of sodium water reac- 
tions at the bottom tube plate region of straight tube steam 
generators, 16:26777 (RA;XA) 

Test results of sodium-water reaction testing in near prototypical 
LMR steam generator, 16:26776 (RA;XA) 

Meetings 

Proceedings of the specialists’ meeting on steam generator fail- 
ure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990, 16:27059 (R;XA) 

Molten Metal-Water Reactions 

Review of the Common European R + D programme on the de- 
velopment and propagation of leakage accidents in 
sodium-heated steam generators, 16:26761 (RA;XA) 

Performance 

Design and performance of CANDU steam generators: Part 1: 
the equipment supplier perspective; part 2: the utility perspec- 
tive, 16:26679 (IA;CA) 

Survey of operating experience with nuclear steam generator 
tubes, 16:26841 (IA;CA) 

Pressure Tubes 

An analysis of main processes at small water-into-sodium leaks 
in the BN-350 and BN-600 NPP steam generators, 16:26765 
(RA;XA) 

Wastage and overheating effects - code development supported 
by experimental results, 16:26773 (RA;XA) 

Repair 

Phenix steam generator Na/H2O reaction incidents, 16:26767 

(RA;XA) 





Ruptures 

Phenix steam generator Na/H20 reaction incidents, 16:26767 
(RA:XA) 

Proceedings of the specialists’ meeting on steam generator fail- 
ure and failure propagation experience, held in Aix-en 
Provence, France, 26-28 September 1990, 16:27059 (R; XA) 

S Codes 

SWAAM code development, verification and application to 

steam generator design, 16:26768 (RA;XA) 
Safety Engineering 

The experimental and engineering programmes to support the 
PFR Safety Case following the Superheater 2 under sodium 
leak: In particular, large scale experiments in the Super Noah 
Rig at Dounreay, 16:27061 (RA;XA) 

Transients 

GVTRAN-PC-a steam generator transient simulator, 16:26550 

(R;BR) 
Tubes 

Assessment of PWSCC damage in PWR steam generator 
tubes, 16:27164 (RA;US) 

Improved eddy-current inspection for steam generator tubing, 
16:27153 (RA;US) 

Operating experience with nuclear steam generator tubes, 
16:26548 (IA:CA) 

Steam generator tube performance. Experience with water- 
cooled nuclear power reactors during 1985, 16:26830 (R;CA) 

STEAM REFORMER PROCESSES 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;in Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell system (development of stacks and periph- 
eral equipment (development of stacks)), 16:27314 (IA;JP;In 
Japanese) 

Development of fuel cell power generation.: Studies on molten 
carbonate fuel cell (development of stacks and peripheral 
equipment (development of peripheral equipment and the 
system)), 16:27316 (IA;JP;in Japanese) 

Development of technology of fuel cell power generation.: Re- 
search and development of the molten carbonate fuel cell 
system (research on the total system), 16:27318 (IA;JP;in 
Japanese) 

STEAM SUPERHEATERS 

See SUPERHEATERS 
STEEL-000KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N20 

See NICKEL-CHROMIUM STEELS 
STEEL-O00KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-O3KH11N10M2TK6 

See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-OKH19NT 

See CHROMIUM-NICKEL STEELS 
STEEL-1-KH18N20T3P 

See NICKEL-CHROMIUM STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-15CD9-10 

See STEEL-CR2MO 


STEEL-DIN-1-4449 


STEEL-18KH16N6 
See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 
See STEELS 
STEEL-1KH16N14V2BR EHP17 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 
See CHROMIUM-NICKEL STEELS 
STEEL-20KH2N2M 
See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 
See CHROMIUM-NICKEL STEELS 
STEEL-20M5 
See MANGANESE STEELS 
STEEL-2KH18N8V2 
See CHROMIUM-NICKEL STEELS 
STEEL-37KHN3T 
See NICKEL-CHROMIUM STEELS 
STEEL-3KH15N13YU3 
See CHROMIUM-NICKEL STEELS 
STEEL-40KH2N5SM 
See NICKEL-CHROMIUM STEELS 
STEEL-42KH2GSNM 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-4KH12N8G8MFB 
See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 
See CHROMIUM-NICKEL STEELS 
STEEL-CR12MOV 
Creep equations for high-temperature steels, 16:27566 (1;DE;In 
German) 
STEEL-CR17NI12MO3 
See also STAINLESS STEEL-316 
Determination tensile mechanical properties of AISI316 stain- 
less steel implanted with different helium concentrations, 
16:27563 (IA;BR;in Portuguese) 
Gamma and time spectroscopy of AlSI316 stainless steel sam- 
ples implanted with helium, 16:27561 (IA:BR;In Portuguese) 
High cycle fatigue of austenitic stainless steels, 16:27538 (R;FR) 
Irradiation creep experiments on fusion reactor candidate struc- 
tural materials, 16:27539 (R;FR) 
Measurement of positron life time in steel samples implanted 
with helium, 16:27558 (IA;BR;In Portuguese) 
Transmission electron microscopy analysis of steel samples im- 
planted with helium, 16:27562 (IA;BR;In Portuguese) 
Utilization of PF POSFIT program for measuring positron life- 
time in steel samples implanted with He, 16:28364 (IA;BR;In 
Portuguese) 
STEEL-CR17NI12MO03-L 
See also STAINLESS STEEL-316L 
Erosion experiments of stainless steel under water-vapour two- 
phase flow conditions, 16:27571 (IA;CA) 
High cycle fatigue of austenitic stainless steels, 16:27538 (R;FR) 
Irradiation creep experiments on fusion reactor candidate struc- 
tural materials, 16:27539 (R;FR) 
Manufacture and characterization of austenitic steel welded 
joints. Joint final report - Vol. 1, 16:27535 (R;FR) 
Mechanical testing of austenitic steel welded joints. Joint final 
report - Vol. 2, 16:27536 (R;FR) 
STEEL-CR18NI11NB 
Utilization of PF POSFIT program for measuring positron life- 
time in steel samples implanted with He, 16:28364 (IA;BR;In 
Portuguese) 
STEEL-CR19NI10 
See also STAINLESS STEEL-304 
Cladding flaw detection and sizing by horizontally polarized 
shear wave ultrasonic EMAT transducers, 16:28431 (R;FR) 
High cycle fatigue of austenitic stainless steels, 16:27538 (R;FR) 
STEEL-CR2MO 
Creep equations for high-temperature steels, 16:27566 (1;DE;In 
German) 
STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
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STEEL-DIN-1-4919 


STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-DIN-1-6310 
See STEEL-MNNIMO 
STEEL-DIN-1-6343 
See STEEL-MNNIMO 
STEEL-EHP699 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH12M 
See STEEL-CR1i2MOV 
STEEL-KH12N20T3P 
See NICKEL-CHROMIUM STEELS 
STEEL-KH14K9N6M5 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH15N20M2T2 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH17N5M3 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH18N22V2T2 
See NICKEL-CHROMIUM STEELS 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEEL-KHN35VT 
See NICKEL-CHROMIUM STEELS 
STEEL-KN15N7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KN1SN9YU 
See CHROMIUM-NICKEL STEELS 
STEEL-MNNIMO 
Cladding flaw detection and sizing by horizontally polarized 
shear wave ultrasonic EMAT transducers, 16:28431 (R;FR) 
STEEL-N26KHT1 
See NICKEL-CHROMIUM STEELS 
STEEL-VZH102 
See NICKEL-CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
MANGANESE STEELS 
Effective cleaning of oil-protected bearing steel examined by 
XPS analysis. Part 1.: Cleaning by solvents and alkaline 
cleaners, 16:27616 (R;JP;in Japanese) 
Explosively driven missile trajectory parameters for various frag- 
ment materials and velocities, 16:28444 (R;US) 
Influence of titanium on HAZ microstructure and toughness of 
offshore steel welds: Literature review. Pt. 1, 16:27541 (R;DE) 
Local approach and micromechanical modelling of fracture, 
16:27540 (R;DE) 
Some initial results from the new SLAC [Stanford Linear Accel- 
erator Center] permeameter, 16:28282 (RA;US) 
STEM (PLANT) 
See PLANT STEMS 
STEM CELLS 
Cellular cooperation in blood formation regulation in the irradi- 
ated organism, 16:28713 (IA;SU;in Russian) 
Effect of endotoxin on postradiation proliferation of cfu of bone 
marrow of the irradiated mice, 16:28752 (iA;SU;in Russian) 
Regulation of endogenous colony formation by cortisone- 
resistant thymocytes following sublethal irradiation, 16:28705 
(IA;SU;In Russian) 
Unusual radiosensitivity of mice intestinal epithelial stem cells in 
the zone of Peyer's patches, 16:28731 (IA;SU;In Russian) 
STEMMING MATERIALS 
Load capacity of sanded gypsum concrete stemming platforms 
at the Nevada Test Site, 16:28455 (R;US) 
STEROID HORMONES 
Reception system of steroid hormones under external low dose 
y-irradiation, 16:28784 (IA;SU;In Russian) 
STES 
See SEASONAL THERMAL ENERGY STORAGE 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
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STORAGE (WASTES) 

See WASTE STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 

See LEAD-ACID BATTERIES 
STORAGE FACILITIES 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 1, 16:25969 (R;US) 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 2, 16:25970 (R;US) 

Performance of intact and partially degraded concrete barriers 
in limiting fluid flow, 16:25977 (R;US) 

STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
LEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 

Dense polarized internal targets for high intensity electron stor- 
age rings, 16:28306 (RA;JP) 

Polarized gas jet target in Novosibirsk, 16:28307 (RA;JP) 

Storage cell target for polarized proton and antiproton rings, 
16:28304 (RA;JP) 

STORES 
See COMMERCIAL BUILDINGS 
STORMS 
See also HURRICANES 
TORNADOES 
Mesoscale modeling of precipitation scavenging by a cold- 
frontal squall line, 16:28480 (R;US) 
STOVER 
See AGRICULTURAL WASTES 
STRAINS 
Pressure-strain-temperature relationship in shock loaded cylin- 
drical samples of 304 stainless steel, 16:27605 (R;US) 
STRANGE PARTICLES 
Strange quarks in nuclei, 16:28944 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATIFICATION 

Development of a commercial photovoltaic power generation 
system technology.: Sutdy on commercial amorphous solar 
cells (study on production technology of commercial amor- 
phous solar cells (high reliability production technology 
(multi-layer alloy cells))), 16:26370 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells high 
quality manufacturing technology 2-layer laminating element), 
16:26369 (IA;JP:In Japanese) 

Development of technology of the practical use of the photovoltaic 
power generation system.: Studies on the practical use of 
new type solar cells (studies on the manufacturing technology 
of layer built solar celis (manufacturing technology of amor- 
phous/compound layer cells)), 16:26364 (IA;JP;in Japanese) 

STRAW 

Analysis of dilute acid pretreatment versus acid-catalyzed 
steam explosion, 16:26269 (RA;US) 

Biomass pretreatment - NMR studies, 16:26273 (RA;US) 

STREAK PHOTOGRAPHY 
High-speed TV cameras for streak tube readout, 16:28420 (R;US) 
STREAMER SPARK CHAMBERS 

Nucleus-nucleus collisions and the nuclear equation of state: 
Progress report, August 15, 1990—February 1991, 16:29044 
(R;US) 

STREAMING (RADIATION) 
See RADIATION STREAMING 
STRING MODELS 

A moduli-dependent lagrangian for (2,2) theories on Calabi-Yau 
n-folds, 16:29008 (R;BR) 

Effective theories and thresholds in particle physics, 16:29038 
(R;US) 

Particle physics and superstrings, 16:29037 (R;US) 





String model in differential forms, 16:29020 (R:XA) 
STRONG INTERACTIONS 
Determination of the strong coupling constant in the e*e~ anni- 
hilation into hadrons and leptons in the range of the Z° 
resonances, 16:28939 (R;DE;in German) 
STRONTIUM 
16:28582 (PA;US) 
STRONTIUM 90 
Determination of radionuclides and some heavy metals in the 
links of the food chain, 16:27828 (IA:CS;In Slovak) 
Worldwide deposition of strontium-90 through 1986, 16:28463 
(R;US) 
STRONTIUM CHLORIDES 
Liquid structure and melting of trivalent metal chlorides, 
16:27869 (R;XA) 
STRONTIUM COMPOUNDS 
See also STRONTIUM CHLORIDES 
STRONTIUM OXIDES 
Determination of insoluble and soluble forms of selected ra- 
dionuclides in large-volume surface water samples, 16:28566 
(IA;CS;In Slovak) 
Electronic structure and properties of the divalent plutonium 
halides, 16:27920 (IA;SU) 
STRONTIUM OXIDES 
Consolidation and plasticity of Bi-Sr-Ca-Cu-O superconductors, 
16:27643 (R;US) 
On some structural peculiarities of Y(Ba,_,Srx)2Cu307_, ce- 
ramics, 16:29207 (R;SU;In Russian) 
Thermodynamics of quaternary strontium-yttrium-uranium ox- 
ides, 16:27953 (IA;SU) 
Weak links within a BigSr2Ca;Cuz0, single crystal by magneti- 
zaion and dirct optical observations, 16:27690 (R;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STUDS 
See FASTENERS 
SU-4 GROUPS 
Su(4) properties of the Dirac-Kaehler equation, 16:29010 (R;BR) 
SUBBITUMINOUS COAL 
Use of ultrasound for enhanced direct coal liquefaction: Final 
report, August 1988—November 1990, 16:25598 (R;US) 
SUBCRITICAL ASSEMBLIES 
Neutron pulse propagation in natural UO sub(2) subcritical 
assembly moderated by heavy water, 16:26894 (|;BR;In Por- 
tuguese) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBCRITICALITY 
Portable subcriticality measurement system with calculational 
validation capability, 16:28326 (R;US) 
SUBMARINES 
SAGA-N: A nuclear-powered submarine vehicle for commercial 
operation, 16:26784 (IA;CA) 
SAGA-N: a nuclear-powered submarine vehicle for commercial 
operation, 16:26786 (IA;CA) 
SUBSTRATES 
Antireflection Coatings 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;in Japanese) 
Casting 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 


SUBSTRATES 
Passivation 


technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates). 16:26357 (IA:JP:In Japanese) 
Cost 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA;JP:In Japanese) 
Crystals 
Development of the technology for commercialization of the 
photovoltaic power generation system.: Development of pro- 
duction technology for compound semi-conductors for solar 
cells, 16:26378 (IA:JP;in Japanese) 
Cutting 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA;JP;in Japanese) 
Dies 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA:JP;ln Japanese) 
Diftusion Length 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA;JP;In Japanese) 
Electrodes 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;in Japanese) 
Etching 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;in Japanese) 
Evaluation 
16:27693 (PA;US) 
impurities 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar celis manufacturing technol- 
ogy of high purity substrates), 16:26357 (IA;JP;In Japanese) 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;In Japanese) 
Masking 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;in Japanese) 
Passivation 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;in Japanese) 
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SUBSTRATES 
Polycrystals 


Polycrystals 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells. manufacturing tech- 
nology of new-connection structure cell (large area cell). 
16:26361 (IA:JP:in Japanese) 
Productivity 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA;JP:In Japanese) 
Ribbon-To-Sheet Method 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA;JP;In Japanese) 
Semiconductor Junctions 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;lIn Japanese) 
Sheets 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;In Japanese) 
Silicon 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar manufacturing technology 
of high purity substrates (manufacturing technology of high 
purity raw silicon)), 16:26358 (IA;JP;In Japanese) 
Research and development project of three-dimensional circuit 
devices, 16:29519 (IA;JP;In Japanese) 
Silicon Solar Cells 
Development of technology for the paractical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of thin substrate solar cells, manufacturing tech- 
nology of new-connection structure cell (large area cell)), 
16:26361 (IA;JP;In Japanese) 
Surface Area 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of new type solar cells (studies on the manufacturing technol- 
ogy of thin substrate solar cells (manufacturing technology of 
high speed substrates)), 16:26359 (IA;JP;in Japanese) 
Thermal Boundary Resistance 
High-T,-bolometers, 16:28141 (R;US) 
SUBSURFACE ENVIRONMENTS 
Imaging of reservoirs and fracture systems using mi- 
croearthquakes induced by hydraulic injections, 16:26446 
(R;US) 
Subsurface Science Program: Program overview, 16:26015 
(R;US) 
SUGARS 
See SACCHARIDES 
SULFATION 
Kinetics of nitrogen and sulfur reactions in combustion systems: 
Quarterly report No. 8, 16:25683 (R;US) 
SULFONATES 
Surfactant studies for coal liquefaction: Final report, 16:25608 
(R;US) 
SULFUR 
Bench-scale testing of sulfur recovery process, 16:27395 
(RA;US) 
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Global model simulations of the long range transport of soot and 
sulfur from the Kuwait oil fires, 16:25750 (R:US) 

High-temperature sulfur capture with calcareous sorbents, 
16:25674 (RA:US) 

Investigations of sulfur capture and recovery using calcium- 
based sorbents. 16:26494 (RA:US) 

Natural chromatography effect of Ni and sulfur concentration in 
oils from Ovejas and Ostra fields of Eastern Venezuela Basin. 
16:27818 (1:BR:in Spanish) 

Tooele NDE test report: LLNL 14-MeV Neutron Activation 
Group. 16:28415 (R:US) 

SULFUR 32 REACTIONS 

A study of Bose-Einstein correlations in central O+Au and S+S 
collisions at a projectile energy of 200 GeV per nucleon, 
16:29069 (R:DE:in German) 

A study of transverse energy production and forward energy 
flow in 'O- and 3?S-nucleus collisions at 60 and 200 
GeV/nucleon, 16:29090 (R;DE) 

SULFUR 32 TARGET 

A study of Bose-Einstein correlations in central O+Au and S+S 
collisions at a projectile energy of 200 GeV per nucleon, 
16:29069 (R:DE;In German) 

SULFUR DIOXIDE 

Analysis of the Clean Air Act amendments of 1990: A forecast 
of the electric utility industry response to Title 4, acid deposi- 
tion control, 16:26485 (R;US) 

Chemistry of coal-related microparticles: [Quarterly report], 
March 1, 1991—May 31, 1991, 16:25685 (R:US) 

Comparison of atmospheric dispersion models forprediction of 
SO, concentration around coal-fired power plants, 16:25688 
(RA;US) 

Evaluation of exposure limits to toxic gases for nuclear reactor 
control room operators, 16:27207 (R;US) 

Innovative Clean Coal Technology Program advanced flue gas 
desulfurization demonstration project: Pure Air, a Joint Venture 
Company, Allentown, Pennsylvania; Northern Indiana Public 
Service Company, Bailly Generation Station, Porter County, 
Indiana: Environmental Assessment, 16:26506 (R;US) 

Kinetics of nitrogen and sulfur reactions in combustion systems: 
Quarterly report No. 7, 16:25682 (R;US) 

Kinetics of nitrogen and sulfur reactions in combustion systems: 
Quarterly report No. 8, 16:25683 (R;US) 

Kinetics of nitrogen and sulfur reactions in combustion systems: 
Quarterly report No. 6, 16:26496 (R;US) 

Partitioned pore tree model for the sorption of SO2 from stack 
gas, 16:25662 (RA;US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 


SULFUR OXIDES 
See also SULFUR DIOXIDE 
Characterization and fundamental studies on CuO sorbent ma- 
terials to determine attrition mechanisms on substrate gamma 
alumina: Final report, September 23, 1986—April 23, 1990, 
16:26502 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Electrostatic precipitation of condensed acid mist: Phase 2 final 
report, January 18, 1990—April 18, 1991, 16:26498 (R;US) 
SUPERCOMPUTERS 
Proceedings of the 8th NAL symposium on aircraft computa- 
tional aerodynamics.: Prospects of computational fiuid 
dynamics and super computers in aerospace science and 
technology, 16:29562 (R;JP;In Japanese) 
The use of supercomputers in university based research: The 
University of Calgary experience, 16:29529 (IA;CA) 
SUPERCONDUCTING COMPOSITES 
16:27769 (PA;US) 
Research and development of superconductor ceramic in IPEN- 
CNEN/SP, 16:27675 (I;BR;In Portuguese) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 





Development of superconductivity technology applied to power 
generation system.: Study on a total system, etc., 16:28130 
(IA;JP;In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a conventional refrigeration system with high 
reliability), 16:28131 (IA;JP;In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a total system, etc., 16:28130 
(IA;JP;In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a refrigeration system (develop- 
ment of a refrigeration system), 16:28132 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on a total system, etc., 16:28130 
(IA;JP;in Japanese) 


SUPERCONDUCTING FILMS 
16:27693 (PA;US) 
Ac susceptibility of superconductive thin films, 16:27662 (R;US) 
Intrinsic stability and recovery analysis for tape/film type super- 
conductors, 16:27648 (R;US) 
Properties of low temperature, low oxygen pressure post- 
annealed YBajCu307_, thin films, 16:27708 (R;US) 


SUPERCONDUCTING GENERATORS 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on a slow response superconductive generator), 16:28128 
(IA;JP;In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconductive generator 
(study on a super response superconductive generator), 
16:28129 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on a slow response superconductive generator), 16:28128 
(IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconductive generator 
(study on a super response superconductive generator), 
16:28129 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on a slow response superconductive generator), 16:28128 
(IA;JP;In Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconductive generator 
(study on a super response superconductive generator), 
16:28129 (IA;JP:in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on a slow response superconductive generator), 16:28128 
(IA;JP;iIn Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconductive generator 
(study on a super response superconductive generator), 
16:28129 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on a slow response superconductive generator), 16:28128 
(IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconductive generator 
(study on a super response superconductive generator), 
16:28129 (IA;JP;in Japanese) 

Development of superconductor technology.: Research and de- 
velopment of technologies for applying superconductors to 
power devices, 16:28135 (IA;JP;in Japanese) 


SUPERCONDUCTING MAGNETS 
A 40 mm bore quadrupole magnet for the SSC, 16:28290 (R;US) 
Calculation of eddy-currents induced in a compact synchrotron 
superconducting magnet structure during a current ramp, 
16:28213 (R;US) 
Construction of a new high-field laboratory at the National Re- 
search Institute for Metals, Japan, 16:29220 (RA;XA) 


SUPERCONDUCTORS 


Feed and end cans to support cryogenic testing of supercon- 
ducting magnets for the superconducting super collider, 
16:28300 (R;US) 

Magnetic field calculations using combined statement of magne- 
tostatic problem, 16:28197 (RA;SU;in Russian) 

Superconducting magnet program for x-ray lithography source 
at Brookhaven National Laboratory, 16:28123 (R;US) 

Superconducting super collider dipole magnets: New high- 
precision tooling system, 16:28217 (RA;US) 

The ASTROMAG superconducting magnet facility configured for 
a free flying satellite, 16:28405 (R:US) 

The SSC Collider beam halo scraper system, 16:28297 (R;US) 


SUPERCONDUCTING SUPER COLLIDER 

Effects from measured ground motions at the SSC: Revision, 
16:28183 (R;US) 

Modeling long-term collider performance, 16:28204 (R;US) 

Superconducting super collider dipole magnets: New high- 
precision tooling system, 16:28217 (RA;US) 

The SSC access shafts calculational study, 16:28185 (R:US) 

The Superconducting Super Collider Project, 16:28184 (R;US) 


SUPERCONDUCTING WIRES 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on oxidized materials), 16:27670 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on metal materials), 16:27533 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on oxidized materials), 16:27670 (IA;JP;in Japanese) 

Development of superconductivity technology applied to power 
generation system.: Study on superconducting wires (study 
on metal materials), 16:27533 (IA;JP;in Japanese) 

Intermetallic superconductors—The state of development in 
1991, 16:27499 (R;US) 


SUPERCONDUCTIVITY 
Analogous behavior in the quantum hall effect, anyon supercon- 
ductivity, and the standard model, 16:29225 (R;US) 
High-T. BCS gap-to-T. ratio, 16:29221 (R;BR) 
Superconductivity induced by very high magnetic fields: Ther- 
modynamic and transport properties, 16:29217 (R;US) 


SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
ORGANIC SUPERCONDUCTORS 
TYPE-Ii SUPERCONDUCTORS 

DC Magnetron sputtering of Y-Ba-Cu-O thin films, 16:29224 
(R;SE) 

Development of actinide superconductors, 3: Uranium- 
substitution effects on superconductive properties of 
LnBazCu307_, superconductors and ion radii of uranium, 
16:27695 (R:JP-In Japanese) 


Development of superconductivity technology applied to power 


generation system.: Study on superconductive generator 
(study on a super response superconductive generator), 
16:28129 (IA;JP;in Japanese) 

Integrity tests for high-T-and conventional critical-current mea- 
surements systems, 16:28102 (R;US) 

Intermetallic superconductors—The state of development in 
1991, 16:27499 (R;US) 

Measurement system for the microwave surface resistance of 
oxide superconductors, 16:27688 (R;JP;in Japanese) 

Mechanochemical effects on high-Tc superconductor powders, 
16:27687 (R;JP;in Japanese) 

Preparation of superconductors at high temperature, 16:27674 
(IA;BR;In Portuguese) 

Research and development of superconductor ceramic in IPEN- 
CNEN/SP, 16:27675 (1;BR;In Portuguese) 

Research and development project of superconductive materi- 
als and devices.: High-T, superconductive devices, 16:28133 
(IA;JP;In Japanese) 

Research and development project of superconductive 
materials and devices.: Large-current and magnetic field su- 
perconductive materials, 16:28134 (IA;JP;in Japanese) 
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SUPERCRITICAL FLOW 


SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUID MODEL 
Staggering of the nuclear charge radii in a superfluid model with 
good particle number, 16:29109 (R;XA) 
SUPERFUND 
Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended by the Superfund Amendments and 
Reauthorization Act Section 120(e)(5): Annual report to 
Congress for fiscal year 1990, 16:26200 (R;US) 
SUPERGRAVITY 
Modular invariant gaugino condensation, 16:29006 (R;US) 
Spontaneous symmetry breaking in N=2 supergravity with mat- 
ter, 16:29254 (R;SU) 
SUPERHEATERS 
The under sodium leak in the PFR Superheater 2 in February 
1987, 16:26766 (RA;XA) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS | 


SUPERNOVAE 

An effective lagrangian description of supernova-core bounce, 
16:28856 (R;BR) 

Nuclear and particle astrophysics, 16:28870 (R;US) 

Research in nuclear astrophysics: Stellar collapse and 
supernovae: Technical progress report, December 1, 1990— 
November 30, 1991, 16:28858 (R;US) 

Supernova detectors based on coherent nuclear recoil, 
16:28408 (R:GB) 

SUPERSONIC FLOW 

Supersonic combustion of a transverse injected Hp jet in a radio 

frequency heated flow, 16:26254 (R;US) 
SUPERSYMMETRY 

Chiral-bosons with Green-Schwarz supersymmetry, 16:29011 
(R;BR) 

Classical vortex solutions in three-dimensional supersymmetric 
Abelian-Higgs model, 16:29042 (R;BR) 

Effective theories and thresholds in particle physics, 16:29038 
(R;US) 

Modular invariant gaugino condensation, 16:29006 (R;US) 

SUPPLY AND DEMAND 

Flow and demand/supply of petroleum products in Europe and 

America, 16:25745 (|;JP;ln Japanese) 
SUPPORTS 

See also FOUNDATIONS 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Development of boundary 
technology (development of the frame of solar cells (studies 
on the solar cell array incorporated with the building material- 
used for personal housing)), 16:26376 (IA;JP;In Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
peripheral technology (development of the frame of the solar 
cell), 16:26377 (IA;JP;In Japanese) 

Minimization of refrigeration power requirements for mechanical 
supports in cryogenic systems, 16:28122 (R;US) 

Offline analysis of Direct Mount test results: Draft, 16:28332 
(R;US) 

SURFACE BARRIER DETECTORS 

Energy description spectra from nuclear reactions in thin silicon 
surtace-barrier detectors irradiated by 1 GeV protons, 
16:28417 (R;SU;In Russian) 

SURFACE CONTAMINATION 

Recommended tritium surface contamination release guides, 
16:26115 (R;US) 

SURFACE CONTAMINATION MONITORS 

Application of effective variance method for contamination moni- 
tor calibration, 16:28330 (R;BR;In Portuguese) 

Calibration of alpha surface contamination monitor, 16:28329 
(R;BR;In Portuguese) 

SURFACE WATERS 
See also LAKES 
SEAS 
WATER RESERVOIRS 
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Groundwater quality assessment for the Bear Creek hydrogeo- 
logic regime at the Y-12 Plant, 1990: Data interpretations and 
proposed program modifications: Part 2, 16:26111 (R;US) 

Groundwater quality assessment for the Upper East Fork Poplar 
Creek Hydrogeologic Regime at the Y-12 Plant: Data inter- 
pretations and proposed program modifications: Part 2, 
16:26112 (R;US) 

Radioactivity of surface and underground waters in the 
Czechoslovak Uranium Industry prospect borehole region 
near the village of Kalnica, 16:28568 (IA;CS;In Slovak) 

Screening level risk assessment for offsite ecological effects in 
surface waters downstream from the US Department of En- 
ergy Oak Ridge Reservation, 16:28580 (R;US) 

SURFACES 

See also SPECTRALLY SELECTIVE SURFACES 

A surface plasmon model for laser ablation of Ag* ions from a 
roughened Ag surface, 16:29182 (R;US) 

Dynamics of surface melting: Progress report, September 1, 
1988—June 30, 1991, 16:27523 (R;US) 

Interlaminar deformations on the cylindrical surface of a hole in 
laminated composites by moire interferometry, 16:27725 
(R:US) 

Laser ablation mechanisms and optical surface damage, 
16:27788 (R;US) 

Picosecond time-resolved electron diffraction studies of laser 
heated metals, 16:28419 (R;US) 

RAVE - a view factors code for arbitrary geometry with shadow- 
ing, 16:29154 (IA;CA) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Mitigation of direct containment heating by intentional reactor 

coolant system depressurization, 16:27117 (RA;US) 
SURRY-2 REACTOR 
Mitigation of direct containment heating by intentional reactor 
coolant system depressurization, 16:27117 (RA;US) 
SURVEYS 
See also GEOLOGIC SURVEYS 
GEOPHYSICAL SURVEYS 

Development of superconductivity technology applied to power 
generation system.: Study on a total system, etc., 16:28130 
(IA;JP;In Japanese) 

SURVIVAL CURVES 
Clonogenic cells predecessors of rat haemopoietic stroma in cax 
of radiation and hyperthermia, 16:28732 (IA;SU;In Russian) 

SURVIVAL FRACTION 

See SURVIVAL CURVES 
SUSPENSIONS 

See also SLURRIES 

Channel flow of a concentrated suspension, 16:28097 (R;US) 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEDEN 

Cooperative international program on mechanical strength mea- 

surements of ceramics, 16:27717 (RA;US) 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 

16:27764 (PA;US) 

Electrophoretic dielectric coatings for magnetic switches, 
16:27775 (R;US) 

SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMMETRY BREAKING 

Infinite... 3-2-1: Memory help of standard model breaking sym- 

metry, 16:29003 (RA;FR;iIn French) 
SYNCHROTRON RADIATION 

Circular intensity differential scattering (CIDS) measurements in 
the soft x-ray region of the spectrum (~16 eV to 500 eV), 
16:28604 (R;US) 

First operation of the medical research facility at the NSLS for 
coronary angiography, 16:28611 (R;US) 





Sum rules for synchrotron radiation in nonuniform field. Applica- 

tion to channeling radiation, 16:29213 (R:FR) 
SYNCHROTRON RADIATION SOURCES 

See also NSLS 

A preliminary study of synchrotron light sources for x-ray lithog- 
raphy, 16:28155 (R;CA) 

Higher order mode damping in an ALS test cavity, 16:28179 
(R;US) 

Imaging research at the National Synchotron Light Source, 
16:28157 (R;US) 

The APS radio frequency test stand control system, 16:28210 
(R;US) 

The rf power system of the continuous wave deuterium demon- 
strator at Argonne National Laboratory: A comparison, 
16:28209 (R;US) 

SYNTHESIS GAS 

A novel process for methanol synthesis: Progress report, March 
1, 1991—May 31, 1991, 16:25604 (R;US) 

Biological production of ethanol from coal: Task 3 report: En- 
hancing ethanol concentration/ethanol recovery studies, 
16:25605 (R;US) 

Demonstration test of methanol transformation for petroleum 
thermal power generators.: Demonstration test for a total 
methanol reformong power generation system, 16:26476 
(IA;JP;In Japanese) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, January 1, 1991—March 31, 1991, 
16:26298 (R;US) 

SYNTHETASES 

See LIGASES 
SYRUPS 

See MOLASSES 
SYSTEM FAILURE ANALYSIS 

A methodology for developing physical system fault diagnostic 
aids, 16:29557 (R;US) 


T 


T CODES 
TRACG analysis of BWR pliant stability data, 16:26978 (RA;FR) 
Validation of the TREAT code against actua! plant event data, 
16:26543 (IA;CA) 
T INVARIANCE 
T violation in neutron-nucleus interaction, 16:29139 (RA;JP) 
TACHYONS 
On tachyon quantization, 16:28949 (R;BR) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
An HMS/TRAC analysis of a high-level radioactive waste tank, 
16:25966 (R;US) 
Gamma scans in the annulus of Tank 241-SY-101, 16:26007 
(R;US) 
Waste Tank 241-A-105 supporting documentation: Miscella- 
neous reports, letters, memoranda, and data, 16:26008 (R;US) 
Waste tank properties and contents program plan: Waste Tank 
Safety Program, 16:26005 (R;US) 
Waste tank safety programs overview plan: W1W end function, 
16:26006 (R;US) 
TANTALUM 181 TARGET 
Emission of fragments in the decay of the excited nuclei pro- 
duced in the reactions '®'Ta+5*Cr and 29?Th+'2C, 16:29134 
(RA;SU;in Russian) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
BORON 11 TARGET 
CADMIUM 111 TARGET 


TEFLON 


CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HOLMIUM 165 TARGET 
ION BEAM TARGETS 
LANTHANUM 139 TARGET 
LASER TARGETS 
LEAD 204 TARGET 
LEAD 206 TARGET 
LEAD 207 TARGET 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
NICKEL 64 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 14 TARGET 
PLUTONIUM 239 TARGET 
POLARIZED TARGETS 
SULFUR 32 TARGET 
TANTALUM 181 TARGET 
TERBIUM 159 TARGET 
THORIUM 232 TARGET 
TRITIUM TARGET 
URANIUM 238 TARGET 
ZINC 64 TARGET 
ZIRCONIUM 90 TARGET 
Modification in target chamber of cyclotron n sup(o)2 exit, 
16:28231 (IA;BR;in Portuguese) 
Target holders and cooling system for | sup(123) production, 
16:26215 (IA;BR;In Portuguese) 
The promise of magnetized fuel: High gain in inertial confine- 
ment fusion, 16:29429 (R;US) 
TATB 
16:28441 (PA;US) 


TAU LEPTONS 
See TAU PARTICLES 


TAU PARTICLES 
Review of tau lepton decays, 16:28942 (R;US) 
Tau- -> vtayxrho® decay in the superconducting quark 
model, 16:28986 (R;SU;In Russian) 
TAUONS 
See TAU PARTICLES 


TBP 
Dielectric properties and nature of actinides-TBP complexes so- 
lutions in nonpolar diluents, 16:27966 (IA;SU) 


TECHNETIUM 99 
Centralized radiopharmacy: production of technetium-99m tar- 
get kits (Tc-99m), 16:27906 (IA;BR;in Portuguese) 
The MAPLE-X concept dedicated to the production of radio- 
isotopes, 16:26904 (IA;CA) 


TECHNOLOGY TRANSFER 

Cooperating with industry: Office of Technology Transfer 
progress report, 16:27253 (R;US) 

Technical cooperation for socioeconomic development.: Coop- 
erational research of utilization of fuel cells and a regional 
power generation system, 16:27320 (IA;JP;in Japanese) 

Technologies available from Martin Marietta Energy Systems, 
Inc.: Revision 1, 16:27252 (R;US) 


TECHNOLOGY UTILIZATION 
1989 NEDO annual summary of studies. (3).: Research and de- 
velopment of industrial technology, 16:28112 (I;JP;In 
Japanese) 
TEFLON 
Evaluation of the blood compatibility of PTFE grafted films with 
DMAA using gamma radiation, 16:28629 (1;BR;In Portuguese) 
[Oil and gas well plugs}: Quarterly technical progress report, 
16:28103 (R;US) 
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TELESCOPES 


TELESCOPES 
Design of the Digital Sky Survey DA and online system—A case 
history in the use of computer aided tools for data acquisition 
system design, 16:28860 (R:US) 
Diffraction-limited imaging of satellites using bispectral speckle 
interferometry. 16:28425 (R:US) 


TELEVISION CAMERAS 


High-speed TV cameras for streak tube readout. 16:28420 (R;US) - 


Video frame store: An advanced solid state recorder, 16:28076 
(R:US) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMELIN-1 REACTOR 

Effect of water quality in the Vitava river on the operation of the 
Temelin nuclear power plant, 16:26549 (IA:CS;ln Czech) 

Investigation of the impact of the Temelin nuclear power plant 
on the hydrosphere and other components of the environ- 
ment, 16:26874 (IA;CS;in Czech) 

TEMPERATURE EFFECTS 

Modeling hydrothermal flow in variably saturated, fractured, 
welded tuff during the prototype engineered barrier system 
field test of the Yucca Mountain Project, 16:26002 (R;US) 

TENNESSEE RIVER 

Water quality of the TVA fixed-station monitoring network, 

16:26303 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Tennessee River and reservoir system operation and planning re- 
view: Final environmental impact statement, 16:26302 (R;US) 
TENSOR MESONS 
Quasinuclear NN states, 16:28920 (R;US) 
TERBIUM 

Electron-yield EXAFS studies of Tb/FeCo and Tb/Fe multilay- 

ers, 16:27500 (R;US) 
TERBIUM 159 TARGET 

Energy and angular distributions of the projectile like fragments 
emitted from “°Ar + '5°Tb reaction at the energy 9.75 MeV/n, 
16:29086 (R;PL) 

TERBIUM ALLOYS 

Electron-yield EXAFS studies of Tb/FeCo and Tb/Fe multilay- 

ers, 16:27500 (R;US) 
TERBIUM OXIDES 

Determination of trace amounts of rare earth elements in samar- 
ium, terbium and disprosium oxides by graphite furnace 
atomic-absorption spectrometry, 16:27824 (I;BR;In Por- 
tuguese) 

TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 

Content of some phytohormones in morphologically anomalous 
organs of spruce and basswood sprouting under chronic irra- 
diation, 16:28771 (IA;SU;in Russian) 

Monitoring of seeds of chronically irradiated herbaceous popuia- 
tions, 16:28772 (IA;SU;In Russian) 

Morphological peculiarities of eyebright leaves in the regions 
with increased level of radiation, 16:28799 (IA;SU;in Russian) 

Peculiarities of pasture monitoring in location of a NPP, 
16:26877 (IA;SU;in Russian) 

Rapid solving of agricultural problems and organizing of regions 
at early periods following contamiination and assessment of 
It's efficiency, 16:28525 (IA;SU;In Russian) 

Representation of a model of radionuclide transfer in food chains 
following deposition of strontium-90, cesium-137 and iodine- 
131 on areas for agricultural use, 16:28502 (R;DE;In German) 

Some peculiarities of pest and agricultural plant disease devel- 
opment in conditions of regional contamination, 16:28527 
(IA;SU;In Russian) 

Substantiation of radioecological and land-reclamation mea- 
sures in organizing and usage of contaminated regions, 
16:28524 (IA;SU;in Russian) 

TEST FACILITIES 

Geothermal development and promotion survey.: Conceptual 
design of simplified medium and small scale geothermal de- 
velopment, 16:26461 (IA;JP;In Japanese) 
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Operational experience with the JET beryllium evaporators in 
the J1W test bed. 16:29409 (R:GB) 
The UK contribution to the sodium-water reaction R and D pro- 
gramme in support of EFR, 16:26775 (RA;XA) 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TEVATRON 
See FERMILAB TEVATRON 
TEXACO GASIFICATION PROCESS 
Integration and testing of hot desulfurization and entrained flow 
gasification for power generation systems, 16:25560 (RA;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
Fundamental studies of fusion plasmas: 
16:29282 (R:US) 
Impurity and neutral effects on the dissipative drift wave in toka- 
mak edge plasmas, 16:29286 (R;US) 
TEXTILE INDUSTRY 
New industrial heat pump applications to textile production: 
Phase 1 final report, 16:27392 (R:US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Operation of TFTR neutral beams with heavy ions, 16:29441 
(R;US) 
Remote handling of TFTR poloidal limiter, 16:29383 (IA;CA) 
Remote maintenance of TFTR poloidal moveable limiter, 
16:29378 (IA;CA) 
The diffusion of fast ions in ohmic TFTR discharges, 16:29359 
(R;US) 
Transport analysis of TFTR experiments: Final report, 16:29283 
(R;US) 
THAILAND 
Technical cooperation for socioeconomic development.: Coop- 
erational research of utilization of fuel cells and a regional 
power generation system, 16:27320 (IA;JP;In Japanese) 
THALLIUM OXIDES 
Irradiation effects 
16:27701 (R;US) 
Superconductivity in irradiated thallium ceramics, 16:27686 
(IA;SU;In Russian) 
THERMAL ANALYSIS 
New directions in thermal analysis, 16:27800 (R;US) 
THERMAL EFFECTS 
See TEMPERATURE EFFECTS 
THERMAL EFFICIENCY 
A complex multitasked data acquisition and control system for 
measuring window thermal efficiency, or how TSX+ saved our 
project when it outgrew RT-11, 16:27360 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
New developments in desiccant cooling, 16:27332 (RA;US) 
THERMAL INSULATION 
HCFC-22 [chlorodifluoromethane] as an alternative blowing 
agent for closed-cell foamboard insulation, 16:27346 (R;US) 
In-situ and thin-specimen aging of experimental polyisocyanu- 
rate roof insulation foamed with alternative blowing agents, 
16:27345 (R;US) 
interlaboratory comparison of four heat flow meter apparatuses 
on planed polyisocyanurate boards foamed with CFC-11, 
16:27762 (R;US) 
Thick thermal barrier coatings (Performance of engine with pis- 
ton and cylinder head coatings), 16:27429 (RA;US) 
THERMAL POLLUTION 
Biological investigations of the thermal discharge area of the 
Oskarshamn nuclear power plant during the eighties, 
16:28588 (R;SE;ln Swedish) 
Bottom fauna in the area of Simpevarp 1983-1989, 16:28830 
(R;SE;In Swedish) 


Progress report, 


in high temperature superconductors, 





Control of the recipient at Forsmark nuclear power plant 1989, 
16:26881 (R;SE;in Swedish) 
THERMAL POLLUTION (AIR) 
See THERMAL POLLUTION 
THERMAL POLLUTION (WATER) 
See THERMAL POLLUTION 
WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Non-Treaty Storage Assessment: Environmental assessment, 
16:28542 (R;US) 
THERMIONIC FUEL ELEMENTS 
TFE verification program: Semiannual report for the period end- 
ing March 31, 1991, 16:27299 (R;US) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
Development of the technology for commercialization of the in- 
dustrial solar system.: Development of the advanced heat 
process system (development of the technology for high- 
efficiency solar heat refrigeration), 16:26433 (IA;JP;In 
Japanese) 
THERMOCOUPLES 
Measuring moderator temperatures in a CANDU reactor, 
16:26865 (IA;CA) 
THERMODYNAMICS 
Extended thermodynamics for continuous media with internal 
structure, 16:28080 (R;BR) 
THERMOELECTRIC CONVERSION 
Design study and experience with thermoelectric generators for 
diesel engines, 16:27441 (RA;US) 
Thermoelectric conversion to recover heavy duty diesel exhaust 
energy, 16:27440 (RA;US) 
THERMOELECTRIC REFRIGERATORS 
Thermoelectric solar refrigerator for cold storage of inoculation 
serum in remote hospitals in developing countries, 16:26429 
(IA;DE;In German) 
THERMOLUMINESCENT DOSEMETERS 
Experimental verification of bremsstrahlung production and 
dosimetry predictions for 15.5 MeV electrons, 16:28412 (R;US) 
Neutron dosimetry using optically stimulated luminescence, 
16:28823 (R;US) 
THERMOMETERS 
Measuring moderator temperatures in a CANDU reactor, 
16:26865 (IA;CA) 
THERMONUCLEAR FUELS 
CFFTP - a Canadian program on fusion technology, 16:29386 
(IA;CA) 
Fusion fuel cleanup systems, 16:29398 (IA;CA) 
The promise of magnetized fuel: High gain in inertial confine- 
ment fusion, 16:29429 (R;US) 
THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
Does cold nuclear fusion exist?, 16:29410 (R;SU) 
International collaboration in fusion, 16:29373 (IA;CA) 
On a possible mechanism of cold thermonuclear fusion, 
16:29399 (IA;SU;In Russian) 
On the attempt to observe cold thermonuclear fusion in a con- 
dense medium, 16:29400 (IA;SU;In Russian) 
THERMONUCLEAR REACTOR MATERIALS 
Fusion materials issues, 16:29395 (IA;CA) 
Fusion reactor materials semiannual progress report for the pe- 
riod ending March 31, 1991, 16:29371 (R;US) 
International collaboration in fusion, 16:29384 (IA;CA) 
THERMONUCLEAR REACTORS 
See also LASER FUSION REACTORS 
CFFTP - a Canadian program on fusion technology, 16:29376 
(IA;CA) 
Canadian contributions to the safety and environmental aspects 
of fusion, 16:29396 (IA;CA) 


THIN FILMS 
Electric Conductivity 


Fusion reactor configurations, 16:29374 (IA;CA) 

Fusion reactor configurations, 16:29380 (IA;CA) 

Fusion reactors and the environment, 16:29368 (R:GB) 

International collaboration in fusion, 16:29373 (IA;CA) 

Nuclear group constant set FUSION-J3 for fusion reactor nuclear 
calculations based on JENDL-3, 16:29407 (R;JP;In Japanese) 

Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence, 16:26817 (1;CA) 

Proceedings of the nuclear power and fusion programs of the 
Canadian Nuclear Society, 16:26735 (|;CA) 

Remote handling and maintenance of fusion reactors, 16:29394 
(1A;CA) 

Status of international fusion development, 16:29387 (IA;CA) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPILES 
See THERMOCOUPLES 
THERMOSYPHONS 

Conceptual design of an experimental facility to study the ther- 
mosyphoning behaviour of CANDU reactors, 16:26618 (IA;CA) 

Conceptual design of an experimental facility to study the ther- 
mosyphoning behaviour of CANDU reactors, 16:26700 (IA;CA) 

Scaling requirements for an experimental facility to study the ther- 
mosyphoning behaviour of a CANDU reactor, 16:26699 (IA;CA) 

THIAZOLES 

Dependence of antiactinic activity of thiazole derivatives on its’ 

behaviour in the organism, 16:28806 (IA;SU;In Russian) 
THIN FILMS 
Adhesion 

lon beam enhanced adhesion of iron films to sapphire sub- 

strates, 16:27507 (R;US) 
Amorphous State 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer celis)), 16:26363 (IA;JP;In 
Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA;JP;in Japanese) 

Chemical Vapor Deposition 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
qeality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

Control 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
qgeality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

Crystal Growth Methods 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA;JP;in Japanese) 

Electric Conductivity 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;in Japanese) 
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THIN FILMS 
Electric Conductors 


Electric Conductors 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;ln Japanese) 


Energy Gap 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
qeality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA;JP;ln Japanese) 


Fabrication 
Preparation of thin films, 16:27753 (IA;BR;In Portuguese) 


Germanium Silicides 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA;JP;ln Japanese) 


Heat Resistant Materials 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;In Japanese) 

Interfaces 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar celis (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
geality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 


Opacity 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;In Japanese) 
Optimization 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;ln Japanese) 


P-N Junctions 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA;JP;in 
Japanese) 
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Polycrystals 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells. high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA;JP;In 
Japanese) 


Scattering Lengths 
Inverse problem in neutron reflection, 16:27706 (R;US) 


Semiconductor Materials 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of the new type solar cells (research of the analysis of uti- 
lization), 16:26365 (IA;JP;In Japanese) 
Silicon Solar Cells 
Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical use 
of amorphous solar cells (studies on the practical use of the 
manufacturing technology of amorphous solar cells, high qual- 
ity manufacturing technology (thin band gap material-controls 
to the reaction process)), 16:26373 (IA;JP;in Japanese) 


Stratification 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
geality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA;JP;in 
Japanese) 

Stresses 

Molecular dynamics simulation of the effect of interfaces in meit- 

ing and solid-state amorphization, 16:27704 (R;US) 
Surface Area 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 
manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;in Japanese) 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous solar cells, high 
qeality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

Surtace Finishing 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA;JP;In 
Japanese) 

Temperature Measurement 

Picosecond time-resolved electron diffraction studies of laser 

heated metals, 16:28419 (R;US) 
Texture 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manufacturing technology of amorphous cells, high quality 





manufacturing technology (complex transparent conductive 
film)), 16:26371 (IA;JP;In Japanese) 
Thermal Degradation 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of new type solar cells (studies on the manufacturing 
technology of layer built solar cells (manufacturing technology 
of amorphous/poly-crystalline layer cells)), 16:26363 (IA;JP;In 
Japanese) 

Thickness 

Development of technology for the practical use of the photo- 
voltaic power generation system.: Studies on the practical 
use of amorphous solar cells (studies on the practical use of 
the manutacturing technology of amorphous solar cells, high 
geality manufacturing technology (thin band gap material-high 
quality alloy manufacturing technology of the fi, 16:26372 
(IA;JP;In Japanese) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIONAPHTHENES 

Molecular biological enhancement of coal desulfurization: 
Eighth quarterly technical progress report, [March—May 1991], 
16:25609 (R;US) 

Synthesis of model compounds for coal liquefaction research: 
Quarterly report No. 3, December 21, 1990—March 22, 1991, 
16:25612 (R;US) 

THIOPHENE 
High pressure catalytic reactions over single-crystal metal sur- 
faces, 16:27861 (R;US) 
THIOSULFATES 
16:27404 (PA;CA) 
THIRD-HARMONIC GENERATION 
See HARMONIC GENERATION 
THIRRING MODEL 

The triviality of the abelian thirring quantum field model, 

16:29015 (R;BR) 
THORIUM 

Special irradiations report for January 1953, 16:27542 (R;US) 

Static ultra high pressure diamond-anvil studies on thorium and 
uranium, 16:27577 (IA;SU) 

Thorium spectrophotometric analysis with high precision, 
16:27826 (1;BR;In Portuguese) 

THORIUM 230 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials at the Elza Gate site, Oak Ridge, 
Tennessee, 16:26116 (R;US) 

THORIUM 232 

Absolute photofission cross section of sup(197)Au, sup(nat)Pb, 
sup(209)Bi, sup(232)Th, sup(238)U and sup(235)U nuclei by 
69-MeV monochromatic and polarized photons, 16:29087 
(R;BR) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials at the Elza Gate site, Oak Ridge, 
Tennessee, 16:26116 (R;US) 

Results of the radiological survey at the Jessop Steel Company 
Site, 500 Green Street, Washington, Pennsylvania (JSP001): 
Environmental Restoration and Waste Management Non- 
Defense Programs, 16:26135 (R;US) 

THORIUM 232 TARGET 

Emission of fragments in the decay of the excited nuclei pro- 
duced in the reactions '®’Ta+5*Cr and 79*Th+'*C, 16:29134 
(RA;SU;In Russian) 

THORIUM COMPLEXES 

Actinide extraction from nitric acid solutions by ion flotation, 
16:27974 (IA;SU) 

Aggregation and dissociation of the thorium, uranium(6) and rare 
earth elements compounds with tri-n-octylalkylammonium 
salts in organic solvents, 16:27999 (IA;SU) 

Dielectric properties and nature of actinides-TBP complexes so- 
lutions in nonpolar diluents, 16:27966 (IA;SU) 

Electronic structure in the actinides: Three cases studies, 
16:27875 (R;US) 

Liquid-liquid extraction of thorium(4) and uranium(6) by com- 
mercial chelating extractants, 16:25773 (IA;SU) 


TIDAL POWER 


Potentiometric studies on the aqueous fluoride complexes of ac- 
tinides, 16:27960 (IA:SU) 

Solvent extraction chemistry applied to the thorium fuel cycle 
16:25821 (IA:SU) 

The extraction of uranium and thorium by TRI-n-butylphosphate 
in the presence of the complexions ETDA and DTPA. 
16:27986 (IA:SU) 

The influence of diluent of ThCl, and FeCl, solvation energy 
with TBP molecules in extraction system TBP-HCi, 16:27984 
(IA;SU) 

The modelling of actinides and lanthanides extraction with 
amines and tributylphosphate, 16:27995 (IA:SU) 

The thermodynamic of sorption of some actinides by anion ex- 
changers, 16:27951 (IA;SU) 

Time of flight neutron inelastic scattering on compounds of 
tetravalent thorium and uranium, 16:27926 (IA:SU) 

Uptake of actinides by cation exchange resins in presence of 
detergents and complexing agents. 16:27980 (IA;SU) 

Uranium and other actinides behaviour in the process of phospho- 
ric acid purification with extragent PN-1200, 16:27994 (IA:SU) 

THORIUM COMPOUNDS 
See also THORIUM OXIDES 
THORIUM SILICIDES 
Analysis of actinides using organic ion exchangers, 16:27892 
(IA;SU) 
THORIUM D 
See LEAD 208 
THORIUM ISOTOPES 
See also THORIUM 230 
THORIUM 232 

Methodology and monitoring of radon, thoron and their daugh- 

ters, 16:29172 (R;CA) 
THORIUM OXIDES 

Effect of ThO2 atomic structure on the shadow method sensitiv- 
ity, 16:29203 (IA;SU;In Russian) 

Mossbauer spectroscopy of 2°7Np in solid solutions of actinide 
dioxides, 16:27925 (IA;SU) 

THORIUM SILICIDES 

Magnetic properties of the 

U(Mn, _,Fex)Siz, 16:27680 (IA;SU) 
THREE MILE ISLAND-1 REACTOR 

RETACT models in LINK’s TMI-1 advanced simulator, 16:26538 

(IA;CA) 


U; _xThyMn2Siz and 


‘THREE MILE ISLAND-2 REACTOR 


TMI-2 reactor vessel metallurgical sampling project, 16:27122 

(RA;US) 
THREE-BODY PROBLEM 

Elastic scattering of deuteron in three-body system with 
Coulomb interaction, 16:29123 (|;BR;in Portuguese) 

Unitary pole approximation for the Coulomb-plus-Yamaguchi 
potential and application to a three-body bound state calcula- 
tion, 16:29119 (R;BR) 

THRUSTERS 
Laser-heated heat-exchanger thruster, 16:27456 (R;US) 
THYMOCYTES 

Realization of prooxidant activity of hypoxanthine- 
xanthinoxidase in cytolysis reaction of cortical thymocytes 
under irradiation, 16:28671 (IA;SU;In Russian) 

Regulation of endogenous colony formation by cortisone- 
resistant thymocytes following sublethal irradiation, 16:28705 
(IA;SU;in Russian) 

THYMUS 

Effect of enterovirus infection on the course of postirradiation 
recovery of mice lymphoid organs following sublethal irradia- 
tion, 16:28716 (IA;SU;in Russian) 

THYROID 

Character of structural and histochemical changes of endocrine 
glands and other organs of the organism subjected to low 
dose irradiation, 16:28776 (IA;SU;In Russian) 

Functional state and morphology of cow thyroid following irradi- 
ation with 1°], 16:28738 (IA;SU;in Russian) 

TIDAL POWER 
The environmental effects of tidal energy, 16:26467 (R;GB) 
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TIDAL POWER 


Tidal energy developments in the United Kingdom. 16:26468 
(R:GB) 


TIGHT SANDS 
See SANDSTONES 

TILTING INSTABILITY 
Effects of beam ions on the FRC tilt mode, 16:29311 (RA:US) 
Gyroviscosity effect on tilt mode in an FRC. 16:29323 (RA:US) 
Linear kinetic stability of a field-reversed configuration with two 


ion components... 16:29310 (RA:US) ) 

TSX - A potential experiment on tilt-stabilization of FRX-rings 

using large-orbit ion rings. 16:29330 (RA:US) 
TIME-OF-FLIGHT SPECTROMETERS 

MRIA - program complex for full-profile analysis of powder 
neutron-diffraction time-of-flight (direct and Fourier) spectra, 
16:27835 (R:SU:In Russian) 

TIME-REVERSAL INVARIANCE 

See T INVARIANCE 

TIMING CIRCUITS 
A high accuracy programmable timing system for the linac of the 
Clio free electron laser, 16:28285 (RA:FR) 
TIN 117 
Production of Sn tracer, 16:27904 (IA;BR;in Portuguese) 
TIN BASE ALLOYS 

Lead-free solders for electronics applications: Wetting analysis, 

16:27630 (R:US) 
TIN COMPOUNDS 

See also TIN OXIDES 

Magnetic excitations in the triangular antiferromagnet Mng3Sn, 
16:27508 (R;US) 

TIN IONS 

Analysis of production solutions by polarography: Final report, 

16:27836 (R;US) 
TIN ISOTOPES 

See also TIN 117 

Staggering of the nuclear charge radii in a superfluid model with 
good particle number, 16:29109 (R;XA) 

TIN OXIDES 

Characterization of SnO2 GIAR films, 16:27650 (R:US) 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
June 1990—July 1991, 16:27862 (R;US) 

Physical-chemical studies on tin oxide, SnO2. Studies on imper- 
fection, nonstoichiometry and electron concentration and their 
effects on SnOz use as contact materials for solar cells based 
on amorphous Si, 16:26345 (IA;DE;In German) 

TISSUES 

See also ANIMAL TISSUES 

Fluctuation in tissue temperature due to environmental variation 
- 1: Effect of free convection currents, 16:29232 (R;XA) 

Fluctuation in tissue temperature due to environmental variation 
- 2: Effect of body thermal radiation, 16:29233 (R;XA) 

Fluctuation in tissue temperature due to environmental variation 
- 3: Effect of external thermal radiation, 16:29234 (R;XA) 

TITANATES 

See also PZT 

Hot gas ‘desulfurization with sorbents containing oxides of zinc, 
iron, vanadium and copper: Quarterly technical progress re- 
port, October 1, 1990—December 31, 1991, 16:25613 (R;US) 

TITANIUM 

EXAFS at grazing incidence: 
16:27502 (R;US) 

Effects of anisotropy on dynamic tensile behavior, 16:27606 
(R;US) 

Measurements of induced radioactivity in some LDEF samples, 
16:27609 (R;US) 

Resistance/diftusion bonding of titanium nuclear fuel-waste dis- 
posal containers, 16:27567 (IA;CA) 

TITANIUM ADDITIONS 

See also ALLOY-NI53CR19FE19NB5MO3 

Influence of titanium on HAZ microstructure and toughness of 
offshore steel welds: Literature review. Pt. 1, 16:27541 (R;DE) 

TITANIUM ALLOYS 
See also TITANIUM ADDITIONS 
TITANIUM BASE ALLOYS 


Data collection and analysis, 
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Intermetallic superconductors—The state of development in 
1991. 16:27499 (R:US) 

The orientation effect on amorphization in CoTi under 1 MeV 
electron irradiation, 16:27489 (R:US) 


TITANIUM BASE ALLOYS 
Creep deformation and fracture of a two-phase TIAI inter- 
metallics. 16:27634 (R:US) 


TITANIUM CARBIDES 
Advanced low heat rejection diesel technology development, 
16:27433 (RA:US) 


TITANIUM CHLORIDES 
Production of titanium tetrachloride, 16:27856 (R;AR;In Spanish) 


TITANIUM NITRIDES 
lon-beam-assisted deposition of 
16:27380 (RA:US) 
Tribological properties of HRRS hard coatings. 16:27381 (RA;US) 


TITANIUM OXIDES 
A comparison of techniques for the metallographic preparation 
of thermal sprayed samples, 16:27698 (R;US) 
Microstructural development during processing of ethoxide- 
derived titania, 16:27691 (R;US) 
Production of titanium tetrachloride, 16:27856 (R;AR;In Spanish) 


TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 


TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 


TNT 
TNT metabolites in animal tissues: 
1990, 16:28837 (R;US) 
TOKAMAK DE VARENNES 
See VARENNES TOKAMAK 


TOKAMAK DEVICES 
See also COMPACT IGNITION TOKAMAK 
ITER TOKAMAK 
JIPPT-2 DEVICE 
SPHEROMAK DEVICES 
TEXT DEVICES 
VARENNES TOKAMAK 

Calculations of axisymmetric stability of tokamak plasmas with 
active and passive feedback, 16:29358 (R:US) 

Computational model for deterministic chaos in a magnetically 
confined plasma, 16:29340 (R;US) 

Current drive by spheromak injection into a tokamak, 16:29428 
(RA;US) 

Decay process of a magnetic island by forced reconnection, 
16:29436 (R;JP) 

Effect of electric field inhomogeneities on drift wave instabilities 
and anomalous transport, 16:29346 (R;JP) 

Effect of energetic particle distribution on bounce resonance ex- 
citation of the ideal ballooning mode, 16:29347 (R;JP) 

Feedback control of the thermonuclear thermal instability with a 
poloidal divertor suppressor, 16:29278 (R;SE) 

Fundamental studies of fusion plasmas: Progress report, 
16:29282 (R;US) 

Heavy Neutral Beam Probe for edge plasma analysis in toka- 
maks: Annual progress report, December 1, 1990—November 
30, 1991, 16:29284 (R;US) 

High temperature divertor plasma operation, 16:29348 (R;JP) 

Improved modes and the evaluation of confinement improve- 
ment, 16:29344 (R;JP) 

Model of divertor biasing and control of scrape-off layer and di- 
vertor plasmas, 16:29435 (R;JP) 

Modelling of prompt losses of high energy charged particles in 
Tokamaks, 16:29276 (R;SE) 

Possible influence of edge density fluctuations on the proposed 
fast ion and alpha particle diagnostic for JET, 16:29363 (R;DK) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 


TOP PARTICLES 
Heavy flavor production and top quark search at hadron collid- 
ers, 16:28922 (R;US) 


lubricious compounds, 


Final report, December 





TOPOGRAPHY 
The effect of simple to sophisticated surface processes on the 
surface energy and hydrologic budgets of a general circula- 
tion model, 16:28489 (R;US) 
TOPONIUM 
Toponium creation in ultrarelativistic heavy-ion collisions, 
16:29108 (R;DE) 
TORNADOES 
Design for containment of hazardous materials, 16:26149 (R;US) 
Tornado wind-loading requirements based on risk assessment 
techniques: Requirements for specific reactor safety class 1 
coolant system features, 16:27212 (R;US) 
TORNESS REACTOR 
Annual report and accounts 1989/90, 16:29467 (1;GB) 
TOROIDAL SCREW PINCH DEVICES 
Paramagnetism and plasma beta in a screw-pinch, 16:29364 
(R;SE) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOXIC MATERIALS 
Environmental assessment for Retech, Inc.'s Plasma Centrifu- 
gal Furnace Evaluation, 16:27243 (R;US) 
TOXIC SUBSTANCES CONTROL ACT 
~ Potential applications of artificial intelligence in computer-based 
management systems for mixed waste incinerator facility op- 
eration, 16:28111 (R;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANS 104 ELEMENTS 
Chemical properties of transactinide elements produced by 
heavy ion induced reactions: problems and experimental 
studies, 16:27908 (IA;SU) 
Influence of the electron’s anomalous magnetic dipole moment 
on high-atomic number atoms, 16:28879 (R;BR) 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER RNA 
Hypomolecular organization of high-molecular aminoacyl-trna- 
synthetases complex under ionizing radiation, 16:28689 
(IA;SU;In Russian) 
TRANSFORMER OILS 
See INSULATING OILS 
TRANSFORMERS 
A compact 200 kV pulse transformer system, 16:28142 (R;US) 
TRANSIENTS 
Best estimate analysis of Prairie Island plant transients using 
DYNODE-P, 16:26541 (IA;CA) 
Proceedings of the 5th and 6th symposiums on boundary-layer 
transition and its control, 16:27371 (R;JP;ln Japanese) 
Some new directions in system transient simulation, 16:29524 
(IA;CA) 
TOMCAT: a transient and operational micro-computer based 
analysis tool, 16:26540 (IA;CA) 
The Ginna tube-rupture event: A plant-transient benchmark for 
TRAC, 16:26537 (IA;CA) 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 


TRANSPORTATION ROUTES 


Use of silicon bipolar transistors as sensors for neutron energy 
spectra determination, 16:28413 (R;US) 
TRANSITION ELEMENT ALLOYS 
Correlations between surface structure and catalytic activ- 
ity/selectivity: Progress report, January 1, 1991—December 
31, 1991, 16:27520 (R;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MOLYBDENUM 
NICKEL 
SILVER 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
Mode! description of transition metals using the rotated second 
moment approximation, 16:29210 (R;US) 
The chemistry of transition metal clusters, 16:27854 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 


TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 
TEM analysis of crystalline interface structure: The state of the 
art, 16:27613 (R;US) 
TRANSPARENCY 
See OPACITY 
TRANSPIRATION 

Arid site water balance using monolith lysimeters, 16:28533 
(R;US) 

Lysimeters: Data acquisition and analysis, 16:28583 (R;US) 

TRANSPLUTONIUM COMPOUNDS 
See also AMERICIUM COMPOUNDS 
BERKELIUM COMPOUNDS 
CALIFORNIUM COMPOUNDS 
CURIUM COMPOUNDS 
ELEMENT 104 COMPOUNDS 

lon-exchange behaviour and separation of transplutonium ele- 
ments in unusual oxidation states in mineral acid solutions, 
16:27977 (IA;SU) 

On the group separation of transplutonium and rare-earth 
elements by di-(2-ethylhexyl)phosphoric acid, contained com- 
plexing agent, 16:28001 (IA;SU) 

Radiochemical separation of transplutonium elements in heavy 
ion reactions with actinide targets, 16:27939 (IA;SU) 

Separation of the actinides from carbonate solutions by extrac- 
tion and extraction chromatography, 16:28009 (IA;SU) 

The pitzer equation application for TPE circumscription of the 
rare earths and the extraction by the chlorinated cobalt dicar- 
bolyde solutions, 16:28008 (IA;SU) 

The study of isolation and separation processes of the transplu- 
tonium elements by solid extractants from nitric acid media, 
16:28010 (IA;SU) 

Total extraction of transplutonium and rare earth elements from 
waste solutions of PUREX-process by phosphonate, 
16:25822 (IA;SU) 

Use of unsaturated heteropolyanions for isolation of trivalent 
transplutonium and rare earth elements by extraction, 
16:27998 (IA;SU) 

TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORTATION ROUTES 

See ROUTING 
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TRANSPORTATION SECTOR 


TRANSPORTATION SECTOR 
Transportation Emergency Preparedness Program (TEPP): 
Strategy plan, 16:25838 (R;US) 
TRANSURANIUM COMPOUNDS 
See also NEPTUNIUM COMPOUNDS 
PLUTONIUM COMPOUNDS 
TRANSPLUTONIUM COMPOUNDS 

Achievements and problems in investigation of redox reactions 
of transuranium elements, 16:28012 (IA;SU) 

Forms of existence and stability if higher valent states of 
transuranium elements in alkaline media, 16:28014 (IA;SU) 

TRANSURANIUM ELEMENTS 

See also NEPTUNIUM 

PLUTONIUM 

Prospects on transuranium elements, 
Japanese) 

Use of the TRUEX process for the pretreatment of neutralized 
cladding removal waste (NCRW) sludge: Results of a design 
basis experiment, 16:25985 (R;US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREATIES 

See also NON-PROLIFERATION TREATY 

A geographical information system for geophysical modeling at 
the Nevada Test Site, 16:27483 (RA;US) 

Decision support systems and treaty verification, 16:27484 
(RA;US) 

Integrated analog-digital workstation for multi-treaty data man- 
agement, 16:27479 (RA;US) 

Interactive image and text processing for nuclear treaty support, 
16:27480 (RA;US) 

Neural network information systems for seismic treaty verifica- 
tion research, 16:27482 (RA;US) 

Survey of high security tamper-indicating enclosures, 16:26186 
(R;US) 

TREE RINGS 

Tectonic deformation revealed in baldcypress trees at Reelfoot 

Lake, Tennessee, 16:28846 (R;US) 
TREES 

Annual report 1990: Chemistry laboratory, 16:27848 (R;CH;In 
German, English) 

Applications of free-air CO2 enrichment (FACE) technology to a 
forest canopy, 16:28599 (R;US) 

Tree density on a vegetated uranium mill tailings site and asso- 
ciated estimates of Ra-226 in above ground biomass, 
16:25948 (IA;CA) 

TRIBOLOGY 
Scale effects in friction, 16:27495 (RA;US) 
Wear mechanism modelling, 16:27494 (RA;US) 
TRIBUTYL PHOSPHATE 
See TBP 
TRICHODERMA REESE! 
See TRICHODERMA VIRIDE 
TRICHODERMA VIRIDE 

The eftect of denaturation and reduction on cellobiohydrolase | 
from Trichoderma reesei, 16:26282 (RA;US) 

The thermal unfolding of Trichoderma reesei CBH |, 16:26283 
(RA;US) 

Use of MAb-colloidal gold conjugates to visualize Trichoderma 
reesei CBH | and EG | on aspen cellulose, 16:26280 (RA;US) 

TRINITROTOLUENE 

See TNT 

TRIODE TUBES 
Pulse power switching with large vacuum triodes, 16:28150 
(R;US) 
TRIPLET PARTICLES 
See QUARKS 
TRITIATED WATER 
See TRITIUM OXIDES 
TRITIUM 

Differential atmospheric tritium sampler: Portable, efficient, and 
reliable, 16:28331 (RA;US) 

Recommended tritium surface contamination release guides, 
16:26115 (R;US) 


16:29094 (RA;JP;In 
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Redox potential (Eh, ph), natural isotopes and trace metals on 
the optimization of hydrogeochemical surveys for mineral 
prospecting and aquifers pollution, 16:28561 (I;BR;In Por- 
tuguese) 

The Canadian fusion fuels technology project, 16:29393 (IA;CA) 

Tritium isotopic exchange in air detritiation dryers, 16:25869 
(R;CA) 

TRITIUM EXTRACTION PLANTS 

Development of a laser based detritiation system at Ontario Hy- 

dro, 16:27873 (IA;CA) 
TRITIUM METERS 

HTO/HT discriminating samplers constructed for the french exper- 

iment on the environmental behaviour of HT, 16:28324 (R;CA) 
TRITIUM OXIDES 

Cytogenetic measurements of the relative biological effective- 
ness of tritium, 16:28657 (R;CA) 

Field studies of HT oxidation and dispersion in the environment: 
The 1987 June experiment at Chalk River, 16:28459 (R;CA) 

The determination of effective doses from the intake of tritiated 
water, 16:26202 (I;CA;In English, French) 

Tritiated D20 transport container computer model verification: 
Punch test no. 1, 16:28065 (R;CA) 

Tritium uptake kinetics in crayfish (Orconectes immunis), 
16:28819 (R;CA) 

TRITIUM RECOVERY 

Development of a laser-based detritiation system at Ontario Hy- 

dro, 16:26221 (IA;CA) 
TRITIUM TARGET 
Nuclear physics constants for thermonuclear fusion. A reference 
handbook, 16:29061 (R;XA) 
TROJAN REACTOR 
Special technical assistance, 16:26553 (RA;US) 
TROPICAL REGIONS 

The preservation, continuing multiple use and long-term devel- 
opment of the tropical evergreen forests (rain forests), 
16:28501 (1;DE;iIn German) 

TROUT 

Monthly Fish Laboratory and aquatic biology reports covering 
periods December 1946 thru December 1950 (Hanford 
Reservation), 16:26060 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Highway vehicle MPG and market shares report: Model year 
1990, 16:27374 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TUBES 

See also PRESSURE TUBES 

Assessment of PWSCC damage in PWR steam generator 
tubes, 16:27164 (RA;US) 

Comparison of power-plant condenser cooling-water fouling 
rates for spirally-indented and plain tubes, 16:26477 (R;US) 

Corrosion behavior of continuous-filament-wound ceramic com- 
posite tubes, 16:27692 (R;US) 

Improved eddy-current inspection for steam generator tubing, 
16:27153 (RA;US) 

Operating experience with nuclear steam generator tubes, 
16:26548 (IA;CA) 

Steam generator tube performance. Experience with water- 
cooled nuclear power reactors during 1985, 16:26830 (R;CA) 

The effect of tube size and length on the flooding phenomena 
and correlations in vertical two-phase counter current flow, 
16:26836 (IA;CA) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

A boundary integral equation method for steady two- 
dimensional flow in partially saturated media: Yucca Mountain 
Site Characterization Project, 16:25990 (R;US) 

Modeling hydrothermal flow in variably saturated, fractured, 
welded tuff during the prototype engineered barrier system 
field test of the Yucca Mountain Project, 16:26002 (R;US) 








TUMORS 
See NEOPLASMS 
TUNGSTEN 
Dynamic strength and strain rate effects on fracture behavior of 
tungsten and tungsten alloys. 16:27603 (R:US) 
Fe-W supermirrors for polarizing neutrons, 16:27497 (R:US) 
The radiative properties and optical constants of liquid metals 
16:27637 (R:US) 
TUNGSTEN BASE ALLOYS 
Dynamic strength and strain rate effects on fracture behavior of 
tungsten and tungsten alloys, 16:27603 (R:US) 
TUNGSTEN CARBIDES 
A comparison of techniques for the metallographic preparation 
of thermal sprayed samples, 16:27698 (R;US) 
TUNGSTEN CHLORIDES 
Synthesis and characterization of reduced tungsten sulfide clus- 
ter complexes, 16:27758 (R;US) 
TUNGSTEN COMPLEXES 
Synthesis and characterization of reduced tungsten sulfide clus- 
ter complexes, 16:27758 (R;US) 
TUNGSTEN SULFIDES 
Synthesis and characterization of reduced tungsten sulfide clus- 
ter complexes, 16:27758 (R;US) 
TUNNELS 
See also WIND TUNNELS 
Underground research laboratory room 209 instrument array: 
Pre-excavation information for modellers, 16:28113 (R;CA) 
TURBINE BLADES 
Fabrication of low cost and high performance ceramic gas tur- 
bine engine components, 16:27421 (RA;US) 
Progress in ceramic component fabrication for the AGT-5 en- 
gine. 16:27420 (RA;US) 
TURBULENT FLOW 
Thermophysical properties of supercritical fluids and fluid mix- 
tures: Progress report, May 15, 1988—July 14, 1991, 
16:28907 (R;US) 
TURNIPS 
See BRASSICA 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TVO-1 REACTOR 
RAMONA-3B and TRAB assessment using oscillation data from 
TVO |, 16:26970 (RA;FR) 
TWO-PHASE FLOW 
A stratified-flow model for centrifugal pump performance under 
two-phase flow conditions, 16:26838 (IA;CA) 
A study of natural circulation cooling using a flow visualization 
rig, 16:26842 (IA;CA) 
An elementary introduction to the problem of density wave oscil- 
lations, 16:28082 (RA;FR) 
Calculation of two-phase critical flow from a long pipe, 16:26840 
(IA;CA) 
Calculation of two-phase critical flow from a long pipe, 16:28089 
(IA;CA) 
Computation of two phase flow distribution and CHF in horizontal 
bundles using the assert subchannel code, 16:26712 (IA;CA) 
Dynamic drift effects in CANDU reactor thermal hydraulics, 
16:26592 (IA;CA) 
Evaluation of algorithms for the solution of the drift flux equa- 
tions on advanced computers, 16:29532 (IA;CA) 
Geothermal development and promotion survey.: Development 
of geothermal reservoir evaluation technology, 16:26462 
(IA;JP;in Japanese) 
Multifield methods for nuclear thermalhydraulics problems, 
16:29536 (IA;CA) 
The canonical form of turbomachine characteristics (four- 
quadrants) and other three port devices, 16:28056 (IA;CA) 
The effects of fluid particle interactions on interfacial transfer 
and flow structure: Progress report, September 30, 1990— 
April 30, 1991, 16:26819 (R;US) 
Use of electrical impedance imaging in two-phase, gas-liquid 
flows, 16:28081 (R;US) 


UNIFIED-FIELD THEORIES 


TYPE-Il SUPERCONDUCTORS 

Ac losses in type-!| superconductors. 16:27757 (R:US) 
TYPE-IIl SUPERCONDUCTORS 

See TYPE-Il SUPERCONDUCTORS 
3,4-DIHYDROXYPHENYLALANINE 

See DOPA 


U 


U-GAS PROCESS 
U-gas coal gasification process with in-situ desulfurization, 
16:25554 (RA:US) 

U308 

See URANIUM OXIDES U308 
UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
UJM 

See JET MODEL 
UKAEA-DIDO REACTOR 

See DIDO REACTOR 
ULTRASONIC TESTING 

A surface flaw sizing study by time-of-flight ultrasonic technique, 
16:27565 (I:BR:in Portuguese) 

Automatic ultrasonic inspection technique in stainless steel 
pipes with small diameter used in nuclear fuels rods, 
16:26847 (1;BR;In Portuguese) 

ULTRASONIC WAVES 
Research and development project of propulsion system for su- 
personic transports (SST), 16:27411 (IA;JP;In Japanese) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 

See also NEAR ULTRAVIOLET RADIATION 

Comparative risk assessment of radiation and other mutagenic 
agents: Low dose relative risk of different ionizing radiations 
and comparison with UV radiation, 16:28828 (R;NL) 

UNCORRELATED-JET MODEL 

See JET MODEL 

UNDERGROUND DISPOSAL 

Geological considerations in siting a repository for underground 
disposal of high-level radioactive waste, 16:26204 (i;CA;in 
English, French) 

Resistance/diftusion bonding of titanium nuclear fuel waste dis- 
posal containers, 16:25956 (IA;CA) 

Status of the Canadian nuclear fuel waste management pro- 
gram, 16:25953 (IA;CA) 

UNDERGROUND HEAT DISTRIBUTION SYSTEMS 

See HEAT DISTRIBUTION SYSTEMS 

UNDERGROUND MINING 
See also CAVING MINING 
LONGWALL MINING 
SHORTWALL MINING 

Coal mining and its related environmental problems in Korea, 

16:25726 (RA;US) 
UNDERGROUND SPACE 
Research and development project of construction techniques 
for deeper underground spaces, 16:281 15 (IA;JP;ln Japanese) 
UNDERWATER FACILITIES 
Underwater technology, 16:25737 (IA;DK) 
UNDERWATER GPERATIONS 

Proceedings 3. international symposium on underwater technol- 
ogy, 16:28119 (R;DE) 

The role of simulation in the planning of underwater handling 
tasks, 16:28117 (R;DE) 

UNDERWATER VEHICLES 

See SUBMARINES 

UNIFIED-FIELD THEORIES 

See also SUPERGRAVITY 

Group theory approach to unification of gravity with internal 
symmetry gauge interactions. Part 1, 16:28953 (R;XA) 
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UNION OF SOVIET SOCIALIST REPUBL 


UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITARY POLE APPROXIMATION 
Unitary pole approximation for the Coulomb-plus-Yamaguchi 
potential and application to a three-body bound state calcula- 
tion. 16:29119 (R:BR) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
A progress report on the Berkeley search for distant supernovae 
to measure Q. 16:28872 (R:US) 
Dark matter in the Universe, 16:28859 (R;US) 
Mixmaster: a weakly chaotic model?, 16:28864 (R;BR) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANIUM 
Adsorption 
Radioactivity of surface and underground waters in the 
Czechoslovak Uranium Industry prospect borehole region 
near the village of Kalinica, 16:28568 (IA;CS;!n Slovak) 
Alpha Spectra 
Determination of the alpha flux from dental prostheses, 
16:29167 (IA;CA) 
Alpha Spectroscopy 
Determination of uranium and its isotopic ratios in environmental 
samples, 16:27825 (|;BR;In Portuguese) 
Availability 
Uranium: is today’s excess, tomorrow's shortage?, 16:25856 
(IA;CA) 
Crystal-Phase Transformations 
Static ultra high pressure diamond-anvil studies on thorium and 
uranium, 16:27577 (IA;SU) 
Dissolution 
Redox piant uranium dissolving studies, 1957, 16:25817 (R;US) 
Environmental Materials 
Determination of uranium and its isotopic ratios in environmental 
samples, 16:27825 (1;BR;In Portuguese) 
F States 
Static ultra high pressure diamond-anvil studies on thorium and 
uranium, 16:27577 (IA;SU) 
Fragmentation 
Explosively driven missile trajectory parameters for various frag- 
ment materials and velocities, 16:28444 (R;US) 
Health Hazards 
Study of the effects of uranium on kidney function, 16:28836 
(R;CA) 
Laser lsotope Separation 
Generator radiation source in 16 um using mixture of waves in 
crystals, 16:25778 (1;BR;In Portuguese) 
Leaching 
The utilization of uranium industry technology and relevant 
chemistry to leach uranium from mixed-waste solids, 
16:25870 (R:US) 
Materials Recovery 
Aging of metal waste prior to uranium recovery in the TBP plant, 
16:25937 (R;US) 
Holdup data analysis for Portsmouth Building X705, 16:26167 
(R;US) 
Nondestructive Analysis 
Active neutron multiplicity counting of bulk uranium, 16:26168 
(R;US) 
On-Line Control Systems 
Remote analytical control in FBR fuel experimental reprocess- 
ing at pilot plants, 16:25828 (IA;SU) 
Optical Properties 
The radiative properties and optical constants of liquid metals, 
16:27637 (R;US) 
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Phase Studies 
Uranium phase equilibria in the TBP process, 16:25936 (R:US) 
Pilot Plants 

Design of a uranium recovery pilot plant, 16:28050 (I;BR:In Por- 

tuguese) 
Production 

200 Areas Monthly report. January, 1951, 16:25787 (R:US) 

[200 Area monthly reports for January—December 1953], 
16:25781 (R:US) 

Quantitative Chemical Analysis 

Manual of analytical test methods for nuclear materials. Ill, 

16:27851 (R:CS;In Czech) 
Radiation Absorption Analysis 

Remote analytical control in FBR fuel experimental reprocess- 

ing at pilot plants, 16:25828 (IA;SU) 
Radioecological Concentration 

Accumulation of radium and uranium by aquatic macrophytes in 

the Ploucnice river basin, 16:28571 (IA;CS:In Czech) 
Recovery 

Potential criticality accident at the General Electric Nuclear Fuel 
and Component Manufacturing Facility, May 29, 1991, 
16:26133 (R:US) 

Uranium phase equilibria in the TBP process, 16:25936 (R;US) 

Research Programs 

Scientific research as support to the uranium exploration, 

16:25762 (|;BR:iIn Portuguese) 
Separation Nozzle Method 

Uranium enrichment by jet nozzle separation process in the 
German-Brazil cooperation program, 16:25779 (1;BR;In Por- 
tuguese) 

Shales 

Study of uranium distribution in black slate samples, 16:27832 

(IA;SU) 
Toxicity 

The radiological implications of using Port Hope sewage sludge 

on farm land, 16:29163 (R;CA) 
Uranium Mines 

Scientific research as support to the uranium exploration, 

16:25762 (|;BR;in Portuguese) 
URANIUM 233 

Photonuclear reactions of U-233 and Pu-239 near threshold in- 
duced by thermal neutron capture gamma rays, 16:29099 
(|;BR;In Portuguese) 

URANIUM 234 

Determination of actinides in Czechoslovak mountain snow in 

1985-1988, 16:28516 (IA;CS:;In Czech) 
URANIUM 235 

Absolute photofission cross section of sup(197)Au, sup(nat)Pb, 
sup(209)Bi, sup(232)Th, sup(238)U and sup(235)U nuclei by 
69-MeV monochromatic and polarized photons, 16:29087 
(R;BR) 

Determination of alpha activity and fissile mass content in solid 
waste by systems using neutron interrogation, 16:25904 
(RA;FR) 

Development of active neutron interrogation techniques at Har- 
well, 16:27806 (RA;FR) 

Evolution of radiometric instrumentation systems on operating 
reprocessing and waste handling facilities, 16:25902 (RA;FR) 

Measurements of uranium waste using a californium shuffler, 
16:26155 (RA;FR) 

Monitoring a liquid waste stream with a delayed-neutron instru- 
ment, 16:27807 (RA;FR) 

Review of the french Chemex process, 16:25776 (R;FR) 

URANIUM 237 

Production and separation of radionuclides 23Pa, 237U, 238Np, 
239Np and 24° Am for spectroscopic studies, 16:27941 (IA;SU) 

Remote analytical control in FBR fuel experimental reprocess- 
ing at pilot plants, 16:25828 (IA;SU) 

URANIUM 238 

Absolute photofission cross section of sup(197)Au, sup(nat)Pb, 
sup(209)Bi, sup(232)Th, sup(238)U and sup(235)U nuclei by 
69-MeV monochromatic and polarized photons, 16:29087 
(R;BR) 





Determination of actinides in Czechoslovak mountain snow in 
1985-1988, 16:28516 (IA;CS;In Czech) 

Determination of efficiency and schemes of fission product de- 
cay with short half-life in the fission of sup(238)U by protons, 
16:29097 (IA;BR;In Portuguese) 

Determination of yield and decay scheme of short-half-life fis- 
sion products in fission of sup(238)U induced by protons, 
16:29096 (IA;BR;In Portuguese) 

Determination of yields and decay schemes for short half-life fis- 
sion products in sup(238)U fission by protons, 16:29098 
(IA:BR;In Portuguese) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials at the Elza Gate site, Oak Ridge, 
Tennessee, 16:26116 (R;US) 

Results of the radiological survey at the Jessop Steel Company 
Site, 500 Green Street, Washington, Pennsylvania (JSP001): 
Environmental Restoration and Waste Management Non- 
Defense Programs, 16:26135 (R;US) 

Sorption of cesium and uranium to Feldspar: Experiment per- 
formed as part of the OECD/NEA sorption intercalibration 
study, 16:28537 (R;NL) 


URANIUM 238 TARGET 
The effect of the 2°°U neutron strength function uncertainty on 
resonance structure calculations in unresolved regions, 
16:29120 (RA;XA) 
Toponium creation in ultrarelativistic heavy-ion collisions, 
16:29108 (R;DE) 


URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
A shuffier for uranium billets, 16:26160 (R;US) 
Metamagnetism in  nonstoichiometric UAICo 
16:27581 (IA;SU) 
Search for the uranium compounds with high Curie point, 
16:27579 (IA;SU) 


URANIUM ARSENIDES 
Structural, magnetic and transport properties of ternary U - (Cu, 
Ni, Pd) - (P, As) phases, 16:27756 (IA;SU) 


URANIUM BASE ALLOYS 
Chemical diffusion kinetic and thermodynamic in binary and 
multicomponent system of actinides and transition metals, 
16:27576 (IA;SU) 
Magnetic and transport properties of the phases UTs_,M,, 
where T=Ni, Cu, Pt and M=Pd, Au or Al, Be, 16:27580 (IA;SU) 


URANIUM CARBIDES 
Fission fragment damage of magnetic uranium compounds, 
16:27683 (IA;SU) 
The effect of fission product elements dissolved in (U,Pu)C on 
the thermal conductivity, 16:27684 (IA;SU) 


URANIUM COMPLEXES 

See also URANYL COMPLEXES 

Actinide extraction from nitric acid solutions by ion flotation, 
16:27974 (IA;SU) 

Complexes of actinides and lanthanides in lower oxidation 
states with sodium tetraphenylborate, 16:27963 (IA;SU) 

Extraction of Am(3) by di- 
alkyl(diaryl)dialkylcarbamoylmethyiphosphine oxides solutions 
in mixed and fluorocontaining solvents, 16:27992 (IA;SU) 

isolation of neptunium traces from uranium compounds remov 
ing the matrix by extraction, 16:28006 (IA;SU) 

Kinetics aspects of actinide extraction and separation in extrac- 
tion process, 16:28023 (IA;SU) 

Potentiometric studies on the aqueous fluoride complexes of ac- 
tinides, 16:27960 (IA;SU) 

Rraduction and separation of radionuclides 2°5Pa, 297U, 23°Np, 
23°Np and °4°Am for spectroscopic studies, 16:27941 (IA;SU) 

The electronic structure of tris(cyclopentadienyl)-uranium(4) 
chloride in the f-f range, 16:27927 (IA;SU) 

The formation of uranium (3) complexes with grown ethers, 
16:27968 (IA;SU) 

Time of flight neutron inelastic scattering on compounds of 
tetravalent thorium and uranium, 16:27926 (IA;SU) 

Uranium and other actinides behaviour in the process of phospho- 
ric acid purification with extragent PN-1200, 16:27994 (IA;SU) 


compound, 


URANIUM ORES 


URANIUM COMPOUNDS 

See also URANIUM ARSENIDES 
URANIUM CARBIDES 
URANIUM NITRIDES 
URANIUM OXIDES 
URANIUM PHOSPHIDES 
URANIUM SILICIDES 
URANIUM SULFIDES 
URANYL COMPOUNDS 

Behaviour of molybdates of some elements in sodium hydroxide 
and nitric acid solutions, 16:27964 (IA;SU) 

Complex formation of U(4) and U(6) in aqueous solutions in the 
range 25-600 deg C and 1-1000 bars (experimental study), 
16:27947 (IA;SU) 

Effects of doping on hybridization gapped materials, 16:27607 
(R;US) 

Flow-through electrochemical reduction of uranium in wet pro- 
cess phosphoric acid, 16:25774 (IA;SU) 

lon exchange of uranium (4) in hydrochloric acid-organic solvent 
mixed media, 16:27978 (IA;SU) 

Kinetics of some oxidation-reduction reactions of uranium and 
neptunium in organic trialkyl phosphate solutions, 16:28013 
(IA;SU) 

Radiation chemistry behaviour of plutonium, neptunium and ura- 
nium in organic solutions of extractions systems, 16:25827 
(IA;SU) 

Reprocessing of high burn-up (100 GWd/t) short cooled fuel, 
16:25820 (IA;SU) 

Temperature and ionic strenght influence on U(6/5) and U(4/3), 
16:28016 (IA;SU) 


URANIUM DIOXIDE 

CANDU fuel deformation during degraded cooling: Experimen- 
tal results, 16:27048 (IA;CA) 

Fuel temperature escalation in severe accidents, 16:27050 
(IA;CA) 

Oxidation of UO2 and fission product release at 400-1000 C in 
air, 16:26628 (IA;CA) 

Oxidation of UO. and fission product release at 400-1000 de- 
grees Celsius in air, 16:27047 (IA;CA) 

Proposed joint irradiation testing program of PWR type fuel ele- 
ments, between NUCLEBRAS, KFA and KWU, 16:26552 
(R;BR) 

Study of the effects of uranium on kidney function, 16:28836 
(R;CA) 

The interaction and dissolution of solid UO2 by molten Zircaloy- 
4 cladding in an inert atmosphere or steam, 16:26630 (IA;CA) 

The interaction and dissolution of solid UO. by molten Zircaloy- 
4 cladding in an inert atmosphere or steam, 16:27049 (IA;CA) 


URANIUM HEXAFLUORIDE 
Criticality safety review of 23-, 10-, and 14-ton UF¢ cylinders, 
16:25834 (R:US) 
Mixhead flow modeling for UF,-to-UF, conversion reactor, 
16:25766 (R;US) 
Pilot plant UF ¢-to-UF, test operations, 16:25780 (R;US) 
The fiuorination of UF,, 16:25769 (IA;CA) 


URANIUM Il 
See URANIUM 234 


URANIUM MINES 
An environmental evaluation of the effects of the Eldor Mines: 
Rabbit Lake operations on Wollaston Lake, 16:25763 (1;CA) 
Contamination of the littoral zone of the Ploucnice river with ra- 
dioactive substances, 16:28569 (IA;CS;in Czech) 
Improved mortality searches for Ontario miners using social in- 
surance index identifiers, 16:26124 (R;CA) 
The Key Lake project, 16:25764 (I;CA) 
Uranium mining and refining in Canada, 16:25770 (IA;CA) 
URANIUM NITRIDES 
Electronic structure, chemical bonding and magnetic properties of 
actinide metals and their refractory phases, 16:27678 (IA;SU) 
Fission fragment damage of magnetic uranium compounds, 
16:27683 (IA;SU) 
URANIUM ORES 
Canada - the largest uranium producer, 16:25857 (IA;CA) 
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URANIUM ORES 


Dissolution rates of high grade uranium ore dust from 
Saskatchewan, 16:29164 (R;CA) 
Geology of uranium and associated elements in New 
Brunswick, 16:25765 (R;CA) 
Liquid-liquid extraction of thorium(4) and uranium(6) by com- 
mercial chelating extractants, 16:25773 (IA;SU) 
URANIUM OXIDE FUEL PLANT 
See MIXED OXIDE FUEL FABRICATION PLANTS 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
Defect structures in actinide oxides correlated with bulk, thermo- 
physical and thermodynamic properties, 16:27682 (IA;SU) 
Development of actinide superconductors, 3:  Uranium- 
substitution effects on superconductive properties of 
LnBazCu307_, superconductors and ion radii of uranium, 
16:27695 (R:JP;In Japanese) 
Electronic structure, chemical bonding and magnetic properties of 
actinide metals and their refractory phases, 16:27678 (IA;SU) 
Fission fragment damage of magnetic uranium compounds, 
16:27683 (IA;SU) 
Heat capacity measurement of U,_,LayO2 (y=0.44, and 1.42) 
from 300 to 1500 K, 16:27952 (IA;SU) 
Thermodynamics of quaternary strontium-yttrium-uranium ox- 
ides, 16:27953 (IA;SU) 
Uranyl compounds and complexes: electronic structure, chemi- 
cal bonding and spectral properties, 16:27919 (IA;SU) 
[200 Area monthly reports, January 1952—December 1952], 
16:25784 (R;US) 
URANIUM OXIDES U308 
Uranium in underground water - a study of geochemistry rela- 
tions from solutes, 16:28560 (1;BR;in Portuguese) 
URANIUM PHOSPHIDES 
Fission fragment damage of magnetic uranium compounds, 
16:27683 (IA;SU) 
Structural, magnetic and transport properties of ternary U - (Cu, 
Ni, Pd) - (P, As) phases, 16:27756 (IA;SU) 
URANIUM RECYCLE 
Characteristics and management of waste produced by the 
MOxX fuel cycle in light-water reactors, 16:25921 (R;FR) 
URANIUM SILICIDES 
Magnetic properties of the 
U(Mn,_,Fex)Si2, 16:27680 (IA;SU) 
URANIUM SULFIDES 
Fission fragment damage of magnetic uranium compounds, 
16:27683 (IA;SU) 
URANIUM TETRAFLUORIDE 
Fluorination of UF,, 16:25768 (IA;CA) 
Pilot plant UF,-to-UF, test operations, 16:25780 (R;US) 
The fluorination of UF 4, 16:25769 (IA;CA) 
URANYL CHLORIDES 
Semiempirical methods for evaluating molecular and energy pa- 
rameters of some actinide complexes, 16:27944 (IA;SU) 
Uranyl compounds and complexes: electronic structure, chemi- 
cal bonding and spectral properties, 16:27919 (IA;SU) 
URANYL COMPLEXES 
Chemical Bonds 
Uranyl compounds and complexes: electronic structure, chemi- 
cal bonding and spectral properties, 16:27919 (IA;SU) 
Chemicai Preparation 
Complex formation of U(4) and U(6) in aqueous solutions in the 
range 25-600 deg C and 1-1000 bars (experimental study), 
16:27947 (IA;SU) 
Functionalized ligands for the selective separation of f-metal 
ions, 16:27969 (IA:SU) 
Spectroscopic investigation of uranium complexation in the mi- 
croemulsion system of HDEHP-n-heptane, 16:27967 (IA;SU) 
Dissociation 
Aggregation and dissociation of the thorium, uranium(6) and rare 
earth elements compounds with tri-n-octylalkylammonium 
salts in organic solvents, 16:27999 (IA;SU) 
Electronic Structure 
Uranyl compounds and complexes: electronic structure, chemi- 
cal bonding and spectral properties, 16:27919 (IA;SU) 
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Enthalpy 

Thermodynamics of uranyl(6) with substituted acetate ligands, 

16:27945 (IA;SU) 
Entropy 

Thermodynamics of uranyl(6) with substituted acetate ligands, 

16:27945 (IA;SU) 
Extraction Chromatography 

The study of isolation and separation processes of the transplu- 
tonium elements by solid extractants from nitric acid media, 
16:28010 (IA;SU) 

Free Enthalpy 

The thermodynamic of sorption of some actinides by anion ex- 
changers, 16:27951 (IA;SU) 

lon Exchange 

The thermodynamic of sorption of some actinides by anion ex- 
changers, 16:27951 (IA;SU) 

Molecular Structure 

Functionalized ligands for the selective separation of f-metal 
ions, 16:27969 (IA;SU) 

IR-spectroscopy determination of stability constant of the com- 
plex UO2(NO3)2TBP3, 16:27965 (IA;SU) 

Permittivity 

Dielectric properties and nature of actinides-TBP complexes so- 

lutions in nonpolar diluents, 16:27966 (IA;SU) 
Phase Diagrams 

NMR _ studies of uranyl benzenesulphonate solvation and 
phase diagram of uranyl benzenesulphonate-water- 
tributylphosphate system, 16:27962 (IA;SU) 

Reaction Heat 

Complex formation of U(4) and U(6) in aqueous solutions in the 
range 25-600 deg C and 1-1000 bars (experimental study), 
16:27947 (IA;SU) 

Solvation 

NMR studies of uranyl benzenesulphonate solvation and 
phase diagram of uranyl benzenesulphonate-water- 
tributylphosphate system, 16:27962 (IA;SU) 

Solvent Extraction 

Actinides complexes in solvent extraction. The amide type of ex- 
tractants, 16:27993 (IA;SU) 

Chemistry of uranium (6) solvent extraction from carbonate solu- 
tion with trialkyimethylammonium carbonate, 16:28000 (IA;SU) 

Dielectric properties and nature of actinides-TBP complexes so- 
lutions in nonpolar diluents, 16:27966 (IA;SU) 

Liquid-liquid extraction of thorium(4) and uranium(6) by com- 
mercial chelating extractants, 16:25773 (IA;SU) 

NMR _ studies of uranyl benzenesulphonate solvation and 
phase diagram of uranyl benzenesulphonate-water- 
tributylphosphate system, 16:27962 (IA;SU) 

Spectroscopic investigation of uranium complexation in the mi- 
croemulsion system of HDEHP-n-heptane, 16:27967 (IA;SU) 

Study of extraction of uranium(6) with mixtures of phosphoror- 
ganic extractants by NMR °'P method, 16:28005 (IA;SU) 

The extraction of uranium and thorium by TRI-n-butyiphosphate 
in the presence of the complexions ETDA and DTPA, 
16:27986 (IA;SU) 

The modelling of actinides and lanthanides extraction with 
amines and tributyiphosphate, 16:27995 (IA;SU) 

Stability 

IR-spectroscopy determination of stability constant of the com- 
plex UO2(NO3)2TBP3, 16:27965 (IA;SU) 

Thermodynamics of uranyl(6) with substituted acetate ligands, 
16:27945 (IA;SU) 

URANYL COMPOUNDS 
See also AUC 
URANYL CHLORIDES 
URANYL FLUORIDES 
URANYL NITRATES 

Analysis of actinides using organic ion exchangers, 16:27892 
(IA;SU) 

Angular overlap model interpretation of inelastic neutron scatter- 
ing transitions for UX3, X=Cl, Br, |, 16:27928 (IA;SU) 

Behaviour of molybdates of some elements in sodium hydroxide 
and nitric acid solutions, 16:27964 (IA;SU) 





Experimental study of thermodynamic studies of UO2(OH)a(<), 
16:27946 (IA;SU) 

Photochemical decomposition of oxalate ions by uranyl ions in 
nitric acid solution, 16:27958 (IA;SU) 

Precipitation and solvent extraction of uranium (6) by new 
phosphorus-nitrogen-containing reagents, 16:25963 (IA;SU) 
The application of time-resolved luminescence spectroscopy to 

a remote uranyl sensor, 16:27838 (R;US) 


URANYL FLUORIDES 
Intrinsic neutron source strengths in uranium solutions, 
16:26828 (R;US) 
Uranyl compounds and complexes: electronic structure, chemi- 
cal bonding and spectral properties, 16:27919 (IA;SU) 


URANYL NITRATES 
Intrinsic neutron source strengths in uranium solutions, 
16:26828 (R;US) 
Semiempirical methods for evaluating molecular and energy pa- 
rameters of some actinide complexes, 16:27944 (IA;SU) 
Uranyl compounds and complexes: electronic structure, chemi- 
cal bonding and spectral properties, 16:27919 (IA;SU) 


UREA 
Urea and urotropine conversions in solutions in the process of 
microspherical nuclear fuel preparation by internal gelation, 
16:25772 (IA;SU) 


URETHANE 
Permeability of protective coatings to tritium, 16:28101 (R;CA) 


UROTROPIN 
Urea and urotropine conversions in solutions in the process of 
microspherical nuclear fuel preparation by internal gelation, 
16:25772 (IA;SU) 


US BUREAU OF MINES 
Overview of research on mine emergency skills, 16:25729 
(RA;US) 


US DOE 
See also BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
HAPO 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 
MOUND LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PANTEX PLANT 
PITTSBURGH ENERGY TECHNOLOGY CENTER 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
STANFORD LINEAR ACCELERATOR CENTER 
WIPP 
Y-12 PLANT 

Annual report on strategic special nuclear material inventory dif- 
ferences, 16:26153 (R;US) 

Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended by the Superfund Amendments and 
Reauthorization Act Section 120(e)(5): Annual report to 
Congress for fiscal year 1990, 16:26200 (R;US) 

DOE/EPA site demonstration: DOE Health and Safety Plan, 
16:27244 (R;US) 

Determining system effectiveness against outsiders using as- 
sess, 16:26175 (R;US) 

Document security compliance through bar-code utilization, 
16:29449 (RA;US) 


V-2 REACTOR (DUKOVANY) 


Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Amarillo, Texas, May 7, 1991- 
May 17, 1991, 16:28622 (R;US) 

Overview, 16:27249 (RA;US) 

Public comments and responses to the 1989 Hanford cleanup 
five-year plan, 16:26016 (R;US) 

Safeguards systems analysis research and development and 
the practice of safeguards at DOE facilities, 16:26164 (R;US) 

Summaries of FY 1991 research in the chemical sciences, 
16:27792 (R;US) 

The DOE/SERI ethanol from biomass program, 16:26266 
(RA;US) 

The observational approach in environmental restoration, 
16:26147 (R;US) 

The restructured Office of Security Evaluations Inspection and 
Evaluation Program, 16:29448 (RA;US) 

US EPA 

DOE/EPA site demonstration: DOE Health and Safety Pian, 
16:27244 (R;US) 

Early-1990 status of performance assessment for the Waste 
\solation Pilot Plant Disposal System, 16:25994 (R;US) 

Ground-Water Issue: Soil sampling and analysis for volatile or- 
ganic compounds, 16:28500 (R;US) 

US NRC 

A prioritization of generic safety issues: Main report and Sup- 
plements 1-12, 16:27069 (R;US) 

Indexes to Nuclear Regulatory Commission issuances, 
January—March 1991: Volume 33, Index 1, 16:26800 (R;US) 
NRC Research Program on Plant Aging: Listing and summaries 
of reports issued through June 1991: Revision 2, 16:26801 

(R;US) 

Nuclear regulatory legislation, 101st Congress: Voiume 1, No. 
1, 16:27280 (R;US) 

Nuclear regulatory legislation, 101st Congress: Volume 2, No. 
1, 16:27281 (R;US) 

Regulatory and technical reports (abstract index journal): Com- 
pilation for first quarter 1991, January—March 1991: Volume 
16, No. 1, 16:26797 (R;US) 

Title list of documents made publicly available May 1-31, 1991: 
Volume 13, No. 5, 16:26799 (R;US) 

USA 
See also EAST COAST 
FEDERAL REGION | 
FEDERAL REGION Il 
FEDERAL REGION IV 
FEDERAL REGION VI 

Cooperative international program on mechanical strength mea- 
surements of ceramics, 16:27717 (RA:US) 

Deep geologic disposal in the United States: The Waste Isola- 
tion Pilot Plant and Yucca Mountain projects, 16:25992 (R;US) 

Future prospects for networking in the United States, 16:29521 
(R;US) 

The role of U.S. coal in world coal markets, 16:25723 (RA;US) 

USES 

Vacuum microelectronics: An application in future particle 

physics experiments?, 16:28407 (R;GB) 
USSR 

A geophysical database for Soviet nuclear test monitoring, 
16:27477 (RA:US) 

Analytical study on spherules from Toungouska explosion site, 
16:27798 (R;BR;In French) 

Dissemination of INIS information and IAEA publications in the 
USSR, 16:29571 (IA:SU) 

Energy in the Soviet Union and Eastern Europe, 16:25541 (!;GB) 

UTERINE CERVIX CARCINOMA 

See CARCINOMAS 


V 


V-2 REACTOR (BOHUNICE) 

See BOHUNICE V-2 REACTOR 
V-2 REACTOR (DUKOVANY) 

See DUKOVANY V-2 REACTOR 
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VACUUM STATES 


VACUUM STATES 
Vacuum energy and the fixed point of QED, 16:29021 (R;BR) 


VACUUM SYSTEMS 

A multifunction ion-irradiation/surface modification ultrahigh vac- 
uum chamber system, 16:28294 (R;US) 

Investigation of parameters of the full-scale mock-up of 
semiperiod of regular structure of the UNK first stage vacuum 
system, 16:28249 (RA;SU;In Russian) 

Review of vacuum systems for x-ray lithography light sources, 
16:28215 (R;US) 

Vaccum system of the Sibir’-2 storage ring as a the specialized 
synchrotron radiation source, 16:28250 (RA;SU;In Russian) 


VALENCE ELECTRONS 
See ELECTRONS 


VALVES 

A systems engineered approach towards improved safety and 
performance of valves, 16:27090 (RA;US) 

Evaluation of check valve monitoring methods, 16:27085 (RA;US) 

Improving check valve reliability through research regarding 
degradation of valve internals, 16:27088 (RA;US) 

Live-ioad valve packing: A proven maintenance reducing tech- 
nology, 16:26681 (IA;CA) 

Overview and status of EPRI MOV Test Program, 16:27087 
(RA;US) 

Preliminary observations of gate valve flow interruption tests, 
Phase 2, 16:27095 (RA;US) 

Research and development of coal liquefaction technology 
(general research for fundamental technology).: Development 
of machinery and materials for plant (development of machin- 
ery, development of slurry letdown valves), 16:25625 
(IA;JP;In Japanese) 

Results of gate valve flow interruption tests in the RWCU line 
environment, 16:27089 (RA;US) 

Valve testing for UK PWR safety applications, 16:27086 (RA;US) 

VANADIUM 

Natural chromatography effect of Ni and sulfur concentration in 
oils from Ovejas and Ostra fields of Eastern Venezuela Basin, 
16:27818 (|;BR;in Spanish) 

VANADIUM MINERALS 

See MINERALS 

VANADIUM OXIDES 

Hot gas desulfurization with sorbents containing oxides of zinc, 
iron, vanadium and copper: Quarterly technical progress re- 
port, October 1, 1990—-December 31, 1991, 16:25613 (R;US) 

Site isolation in vanadium phosphorus oxide alkane oxidation, 
16:27771 (R;US) 

VAPOR COMPRESSION REFRIGERATION CYCLE 

Advanced heat pump cycle for district heating and cooling sys- 

tems: First quarterly progress report, 16:27348 (R;US) 
VAPOR-DOMINATED SYSTEMS 

Development of power generating plant utilizing hot water.: De- 
velopment of a binary cycle power generation plant (study on 
production and re-injection of hot water (study of physico- 
chemical mechanism of hot water injection)), 16:26457 
(IA;JP;In Japanese) 

VARENNES TOKAMAK 

Electromagnetic fields and forces in the Tokamak de Varennes, 
16:29377 (IA;CA) 

Electromagnetic fields and forces in the Tokamak de Varennes, 
16:29382 (IA;CA) 

Engineering aspects of the Tokamak de Varennes device, 
16:29390 (IA;CA) 

Technical overview and electrical design of the Tokamak de 
Varennes, 16:29388 (IA;CA) 

The Varennes Tokamak, 16:29389 (IA;CA;In French) 

The data acquisition and control system of the Varennes Toka- 
mak, 16:29391 (IA;CA) 

Tokamak de Varennes. The design of its internal poloidal field 
coils, 16:29381 (IA;CA) 

Tokamak de Varennes: Its design and construction, 16:29375 
(IA;CA) 

VEGETABLES 
See also BRASSICA 
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Effect of soil type on radionuclides in plants: 
16:28503 (R;CA) 
VEGETATION 
See PLANTS 
VENOMS 
Gamma irradiation effects in biological and enzymatic activities 
of the B. jararaca venom, 16:28659 (|;BR;In Portuguese) 
VENTS 
Oil heat venting technology residential heating systems, 
16:27326 (R;US) 
VERIFICATION 
Assessment of European and Canadian arms control verifica- 
tion technologies, 16:27467 (R;US) 
Assessment of RAMONA-3B methodology with FRIGG dynamic 
tests, 16:26982 (RA;FR) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VIBRATION MODES 
See OSCILLATION MODES 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
Kinetics of dark reaction in chemical laser gases, 16:28139 (R;US) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIDICONS 
Circular format zig-zag scanning of vidicon tubes, 16:28063 
(R;US) 
VINOFLEX 
See POLYVINYLS 
VISCOUS FLOW 
Shallow viscous fluid heated from below and the Kadomtsev- 
Petviashvili equation, 16:29287 (R;BR) 
Surface perturbations of a shallow viscous fluid heated from below 
and the (2+1)-dimensional Burgers equation, 16:28088 (R;BR) 
VISIBLE RADIATION 
Biophysical and genetic aspects of light-potentiated gravitropic 
curvature in the maize primary root, 16:28624 (R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRINITE 
Characterization of coal-derived materials by laser desorption 
mass spectrometry, 16:25647 (R;US) 
VOGTLE-1 REACTOR 
An evaluation of the significance of the March 20, 1990 loss of 
shutdown cooling incident at the Vogtle 1 nuclear plant, 
16:27189 (RA;US) 
VOLATILE MATTER 
Evaluation of the TCE catalytic oxidation unit at Wurtsmith Air 
Force Base, 16:28460 (R;US) 
Flux model for emissions from a surface water body with toxic 
sediment, 16:28584 (R;US) 
VOLES 
Small mammals as an indicator of environmental contamination, 
16:28805 (IA;SU;in Russian) 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


Field study, 


WwW 


W CODES 
The program specifications for the user interface using SAS® 
software for the worldwide household goods information sys- 
tem for transportation modernization (WHIST-MOD), 
16:29554 (R;US) 





Validation of WIMS with ENDF/B-V data for pin-cell lattices, 

16:26818 (R:CA) 
WAGR REACTOR 

Development of sampling and assay methods for WAGR rad- 

waste, 16:27029 (R:FR) 
WAKEFIELD ACCELERATORS 

Accelerating field step-up transformer in wake-field accelera- 
tors, 16:28211 (R;US) 

An update on Argonne's AWA, 16:28156 (R;US) 

Development of laser optics for the AWA photocathode, 
16:28212 (R;US) 

Plasma accelerators, 16:28180 (R;GB) 

WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALL EFFECTS 

Report of the 1990 workshop on plasma-materials interactions 

for fusion research, 16:29404 (R;JP;in Japanese) 
WARFARE 
Users’ guide to the Oak Ridge Spreadsheet Battle Model, 
16:29541 (R;US) 
WASHINGTON 
Skagit County Resource Recovery Facility, 16:27382 (RA;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 

Widows Creek fossil plant assessment of potential effects on 

groundwater of the Phase 2 FGD pond, 16:26505 (R;US) 
WASTE FORMS 

Effect of pH on the release of radionuclides and chelating 
agents from cement-solidified decontamination ion-exchange 
resins collected from operating nuclear power stations, 
16:25976 (R;US) 

Interpretation of leaching data for cementitious waste forms us- 
ing analytical solutions based on mass transport theory and 
empiricism, 16:25872 (R;US) 

Leaching performance of simulated decontamination wastes so- 
lidified with water extendible polyester resin, 16:25952 (IA;CA) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 
WASTE TRANSPORTATION 

An overview of regulatory issues that affect the development of 
new waste treatment technologies, 16:25986 (R;US) 

Analysis of findings from the first sixteen Tiger Team assess- 
ments, 16:26114 (R;US) 

Aspects of nuclear waste management, 16:29487 (R;SE) 

Overview, 16:27249 (RA;US) 

WASTE PROCESSING 

See also RADIOACTIVE WASTE PROCESSING 

Guidelines for generators of hazardous chemical waste at LBL 
and Guidelines for generators of radioactive and mixed waste 
at LBL: Draft, 16:25971 (R;US) 

WASTE PROCESSING PLANTS 

Environmental assessment for Retech, Inc.'s Plasma Centrifu- 
gal Furnace Evaluation, 16:27243 (R;US) 

General design, construction, and operation guidelines: Con- 
structed wetlands wastewater treatment systems for small 
users including individual residences, 16:27366 (R;US) 

Oak Ridge National Laboratory Nonradiological Wastewater 
Treatment Plant optimization report, 16:25980 (R;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 
See also RADIOACTIVE WASTE STORAGE 


WATER 


Guidelines for Satellite Accumulation Areas (SAAs): Draft. 
16:27402 (R:US) 

Guidelines for Waste Accumulation Areas (WAAs): Draft 
16:25972 (R:US) 

WASTE TRANSPORTATION 

Environmental Assessment: Transportation. receipt. and stor- 
age of Fort St. Vrain spent fuel at the Irradiated Fuel Storage 
Facility at the Idaho Chemical Processing Plant, Idaho Na- 
tional Engineering Laboratory, 16:25835 (R:US) 

Historical overview of domestic spent fuel shipments: Update, 
16:25844 (R:US) 

Motor carrier evaluation program plan: Revision 1, 16:25849 
(R;US) 

Proposed scope for development of automatic and remote pro- 
cessing of containers for disposal of used fuel, 16:28067 (R;CA) 

The delivery commitment schedule process, 16:25846 (R;US) 

The risks of the Taiwan research reactor spent fuel project: En- 
vironmental assessment, 16:25836 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

16:28582 (PA:US) 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 1, 16:25969 (R;US) 

Closure certification report: TA-35 TSL-125 surface impound- 
ment: Volume 2, 16:25970 (R;US) 

Composite inorganic-organic ion exchangers, their application 
to the monitoring of radioactive water contamination and to 
the purification of radioactive waste waters, 16:25959 
(IA;CS;In Czech) 

Decontamination of radioactive waters making use of biological 
processes, 16:25960 (IA;CS;in Czech) 

Research and development project of total water recycle sys- 
tem.: Microorganisms, 16:28546 (IA;JP;in Japanese) 

Screening toxicity evaluation of Wheeler Reservoir sediments 
using juvenile freshwater mussels (Anodonta imbecillis say) 
exposed to sediment interstitial water, 16:28592 (R;US) 

WASTE-FUELED POWER PLANTS 

See REFUSE-FUELED POWER PLANTS 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
Waste minimization and pollution prevention awareness plan, 
16:25998 (R;US) 
WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
WASTE WATER 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 December 
1990-28 February 1991, 16:25657 (R;US) 

An application of actinides to heterogeneous radiation-chemical 
systems, 16:27896 (IA;SU) 

Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989-June 24, 1991, 
16:27881 (R;US) 

Determination of radium-226 in water and upgrading of instru- 
mentation of water management radiochemical laboratories, 
16:28574 (IA;CS;in Czech) 

Filtered water cross-tie, 183-B and 183-C, 16:26919 (R;US) 

Fundamental investigation of duct/ESP phenomena: Flow visu- 
alization: Topical report No. 3, Volume 1, Drop size and 
velocity measurements of duct humidification atomizers, 
16:26504 (R;US) 
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WATER 


MEMBREL®-electrolyzer for producing hydrogen from solar en- 
ergy: Closing report NEFF project no. 408, 16:26247 
(R:CH:in German) 

Microbiological water control of cooling tower 
(IA:BR:In Portuguese) 

NMR characterization of porous ceramics: Final report, May 15, 
1986—May 14, 1990, 16:27666 (R:US) 

Partitioning between sediment and porewater of radiocesium 
trom Chernoby! fallout. 16:26940 (R:US) 

Progress report 1987-1988. Reactor Chemistry Department, 
16:29459 (R:AR:In Spanish) 

The chemistry of transition metal clusters, 16:27854 (R:US) 

Toxicity assessment of water and sediment elutriates from fixed- 
station ambient water quality network stations, 1986, 1987, 
1988. and 1989, 16:28594 (R:US) 

Tunable far infrared laser spectroscopy of Van der Waals 
molecules in a planar supersonic jet expansion, 16:28422 
(R:US) 

Water transport properties of fuel cell ionomers, 16:27323 (R;US) 

WATER COOLANT 

See WATER 


WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFR REACTOR 
MAPLE REACTOR 
PWR TYPE REACTORS 
Physics and economic aspects of the recycle of LWR uranium in 
LWR and CANDU, 16:26806 (IA;CA) 


WATER HEATERS 
Demonstration experiment for establishment of a load central- 
ized control system, 16:27213 (IA;JP;in Japanese) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Screening toxicity evaluation of Wheeler Reservoir sediments 
using juvenile freshwater mussels (Anodonta imbecillis say) 
exposed to sediment interstitial water, 16:28592 (R;US) 
Status of the Ocoee Reservoirs: An overview of reservoir condi- 
tions and uses, 16:26304 (R;US) 
WATER PUMPS 
See also SOLAR WATER PUMPS 
Development of power generating pliant utilizing hot water.: 
Development of binary cycle power generation plant (develop- 
ment of a 10 megawatt class demonstration plant (development 
of a downhole pump)), 16:26454 (IA;JP;In Japanese) 
Development of the technology for the commercialization of the 
photovoltaic power generation system.: Development of the 
photovoltaic power generation utilization system (develop- 
ment of the stand-alone and dispersed system (wind power 
generation hybrid system - the application to the irrigation 
load)), 16:26412 (IA;JP;ln Japanese) 
Survey to promote geothermal development, 16:26449 (IA;JP;In 
Japanese) 
WATER QUALITY 
Toxicity assessment of water and sediment elutriates from fixed- 
Station ambient water quality network stations, 1986, 1987, 
1988, and 1989, 16:28594 (R;US) 
WATER RECLAMATION 
Public comments and responses to the 1989 Hanford cleanup 
five-year plan, 16:26016 (R;US) 
WATER RESERVOIRS 
Flow patterns in Big Sandy embayment of Kentucky Reservoir 
using a one-dimensional dynamic model, 16:26300 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TABLES 
Small lysimeters for documenting arid site water balance, 
16:25988 (R;US) 
WATER USE 
Research and development project of total water recycle sys- 
tem.: Membrane materials, 16:28547 (IA;JP;ln Japanese) 
Research and development project of total water recycle sys- 
tem.: Microorganisms, 16:28546 (IA;JP;in Japanese) 


16:28230 
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Research and development project of total water recycle sys- 

tem.: Water treatment reactor, 16:28548 (IA;JP;In Japanese) 
WATER VAPOR 

An application of actinides to heterogeneous radiation-chemical 
systems, 16:27896 (IA:SU) 

Search for ways of practical use of actinides as isotope energy 
sources, 16:27890 (IA;SU) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERSHEDS 

Effects of flowpath variation on the hydrogeochemical response 
of Walker Branch Watershed to storms, 16:28541 (R;US) 

Second annual Walker Branch Watershed research symposium: 
Program and abstracts, 16:28581 (R;US) 

WAVE EQUATIONS 

See also SCHROEDINGER EQUATION 

Study of wave equations involving iterated laplacian and poten- 
tial r —% by the 1/N method, 16:29012 (R:BR) 

WAVEGUIDES 

Analysis of electromagnetic resonant cavities and waveguides 
using MSC/EMAS, 16:28283 (RA;US) 

Calculation of axial-nonsymmetric modes in a periodical wave- 
guide with complex shape of a cell, 16:28244 (RA;SU;In 
Russian) 

Foundations for calculations of devices for power input into res- 
onator accelerating sections, 16:28237 (RA:;SU;In Russian) 

Results of tuning and testing at high-power level of waveguide - 
feeder system elements and channels of the main part of the 
meaosn factory linear accelerator, 16:28235 (RA;SU;In Rus- 
sian) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 

The vector and axial-vector dominance of weak interactions, 
16:28982 (RA;SU) 

WEAK PARTICLE DECAY 
Experimental prospects for observing family-number violating 
decays, 16:28938 (R;US) 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 

Portable radiography for arms control verification, 16:28401 

(R;US) 
WEAR 
The Office of Transportation Materials Tribology Program: Fric- 
tion, wear, and lubrication research, 16:27461 (RA;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
New perspectives on the electro-weak interactions, 16:28991 
(R;NL) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 

Eftect of heat treatment on the elevated temperature tensile and 
fracture toughness behavior of Alloy 718 weldments, 
16:27546 (R;US) 

Effect of heat treatment upon the fatigue-crack growth behavior 
of Alloy 718 weldments: Part 2, Microscopic behavior, 
16:27550 (R;US) 

Effect of heat treatment upon the fatigue-crack growth behavior 
of Alloy 718 weldments: Part 1, Macroscopic behavior, 
16:27549 (R;US) 

Mechanical behaviour of dissimilar metal welds, 16:27537 (R;FR) 

Mechanical testing of austenitic steel welded joints. Joint final 
report - Vol. 2, 16:27536 (R;FR) 

Non-equilibrium solidification in austenitic stainless steel welds, 
16:27511 (R;US) 

Two new NDT techniques for inspection of containment welds 
beneath coatings: Final report, October 1989-March 1990, 
16:26845 (R;US) 

Weld pool solidification and microstructures, 16:27512 (R;US) 





WELDING 
See also BRAZING 
DIFFUSION WELDING 
ELECTRON BEAM WELDING 
LASER WELDING 
SOLDERING 
BES welding science: Contractors summary report, 1989-1990, 
16:27618 (R;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Development of power plants utilizing geothermal water.: Re- 
search and development of a technology for providing against 
lost circulation at geothermal wells, 16:26455 (IA;JP;In Japan- 
ese) 
WELL STIMULATION 
Development of power generating plant utilizing hot water.: De- 
velopment of a binary cycle power generation plant (study on 
production and re-injection of hot water (development of tech- 
nology of effective utilization of geothermal resource)), 
16:26458 (IA;JP;in Japanese) 
WELLS 
See also GEOTHERMAL WELLS 
A comparison of parameter estimation and sensitivity analysis 
techniques and their impact on the uncertainty in ground wa- 
ter flow model predictions, 16:28579 (R;US) 


WENDELSTEIN-7 STELLARATOR 

Confinement properties of the ‘advanced stellarator’ Wendel- 
stein W 7AS, 16:29296 (RA;DE) 

Confinement studies on the Wendelistein VII-AS stellerator, 
16:29298 (RA;DE) 

Current drive experiments at the electron cyclotron frequency, 
16:29301 (RA;DE) 

Electron cyclotron current drive and wave absorption experi- 
ments in the W 7-AS stellarator, 16:29297 (RA;DE) 

H.-spectroscopy on WVII-AS, 16:29304 (RA;DE) 

Limiter load and redistribution of materials during the first opera- 
tional period of the Wendelstein VII-AS stellarator, 16:29401 
(RA;DE) 

Non-inductive currents in W VII-AS: Experimental results and 
theoretical modelling, 16:29302 (RA;DE) 

On density and temperature fluctuations observed by ECE diag- 
nostics in Wendelstein VII-AS stellarator, 16:29306 (RA;DE) 

Particle transport and recycling studies on the WVII-AS stellara- 
tor, 16:29300 (RA;DE) 

Reflectometry observations of density fluctuations in Wendel- 
stein VII-AS stellarator, 16:29305 (RA;DE) 

Results from X-ray measurements on the Wendelstein W7-AS 
stellarator, 16:29303 (RA;DE) 

Statistical analysis of electron heat conduction on W7-AS, 
16:29299 (RA;DE) 

WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN EUROPE 
See EUROPE 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 

Biological treatment of acid mine water using constructed wet- 
lands, 16:25661 (RA;US) 

General design, construction, and operation guidelines: Con- 
structed wetlands wastewater treatment systems for small 
users including individual residences, 16:27366 (R;US) 

WHISTLER INSTABILITY 

Project of experimental study on plasma waves and plasma tur- 

bulence, 16:29294 (R;BR;In Portuguese) 
WILD ANIMALS 
Effect of increased natural background on the processes of ener- 
getic metabolism in wild rodents, 16:28756 (IA;SU;In Russian) 
WIND 
See also TORNADOES 
Design for containment of hazardous materials, 16:26149 (R;US) 


wooD 


Development of a large wind power generation system.: Devel- 
opment of a MW-class large wind power generation system 
(observation of wind conditions), 16:26469 (IA;JP;In Japanese) 

Wind gust and WEC response. Final report, 16:26470 (|;DE) 

Wind measurement at West Sole: Final report, 16:26471 (R;GB) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER PLANTS 
Wind power, 16:26472 (I;DE;in German) 
WIND TUNNELS 

Experimental study of a three-dimensional swept-back wing with 
suction laminar-flow-control, 16:27373 (R;JP;in Japanese) 

Fiber optic three-dimensional laser-two-focus velocimeter for 
the low-speed windtunnel. Part 1.: Two-dimensional mea- 
surement evaluations, 16:28094 (R;JP;in Japanese) 

Wind tunnel test of propeller working in a low reynolds number 
range, 16:27372 (R;JP;in Japanese) 

WIND TURBINES 

Development of a large wind power generation system.: Devel- 
opment of a MW-class large wind power generation system 
(development of elementary technology), 16:26473 (IA;JP;Iin 
Japanese) 

Development of the technology for the commercialization of the 
photovoltaic power generation.: Development of the photo- 
voltaic power generation utilization system (development of 
the stand alone and dispersed system (wind power genera- 
tion hybrid system - the application to the mountain hut)), 
16:26411 (IA;JP;in Japanese) 

Hydrostatic transmission for a 1MW wind turbine: design study, 
16:26474 (R;GB) 

WINDOWS 

A complex multitasked data acquisition and control system for 
measuring window thermal efficiency, or how TSX+ saved our 
project when it outgrew RT-11, 16:27360 (R;US) 

WINDSCALE ADVANCED GAS-COOLED REACTOR 

See WAGR REACTOR 

WIPP 

Deep geologic disposal in the United States: The Waste |sola- 
tion Pilot Plant and Yucca Mountain projects, 16:25992 (R;US) 

Early-1990 status of performance assessment for the Waste 
Isolation Pilot Plant Disposal System, 16:25994 (R;US) 

Evaluation of the role of threshold pressure in controlling flow of 
waste-generated gas into bedded salt at the Waste Isolation 
Pilot Plant, 16:25996 (R;US) 

Joint state of Colorado-US Department of Energy WIPP Ship- 
ment Exercise Program: TRANSAX '90: Final report, 
August-November 1990, 16:25837 (R;US) 

Preliminary identification of scenarios for the Waste Isolation Pi- 
lot Plant, southeastern New Mexico, 16:25997 (R;US) 

WIRES 
See also SUPERCONDUCTING WIRES 
Vindicator VTW-300 test report, 16:26182 (R;US) 
WOLFRAM 
See TUNGSTEN 
WOMEN 

Energy and technology review: Science and math education, 
16:29456 (R;US) 

wooD 

Biomass pretreatment - NMR studies, 16:26273 (RA;US) 
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Abstract 
Number 


16:28159 
16:28649 
16:27658 
16:27502 
16:27659 
16:28186 
16:28214 
16:27503 
16:28187 
16:28215 
16:28216 
16:28123 
16:28188 
16:28153 


16:26851 
16:26941 
16:26832 
16:27204 
16:27206 
16:26880 


16:26146 
16:26145 


16:29059 
16:29007 
16:28319 
16:28320 
16:29178 
16:28945 
16:28321 
16:28322 
16:28323 


16:28878 
16:29008 
16:29179 
16:27855 
16:29009 
16:28854 
16:29010 
16:29226 
16:29011 

16:27798 
16:28080 
16:28996 
16:27799 
16:29012 
16:29216 
16:29013 
16:28855 
16:28946 
16:29087 
16:28856 
16:28879 
16:28947 
16:28948 
16:28997 
16:27504 
16:28857 
16:28949 
16:29227 
16:29228 
16:29014 
16:28998 
16:29015 
16:28880 
16:27505 
16:29180 
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Source of 
Availability 


OSTI; NTIS: INIS: GPO Dep 
OSTI: NTIS: GPO Dep. 
OSTI: NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS: INIS: GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI:; NTIS: GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS: INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS: INIS; GPO Dep. 
See NUREG/CR—4659-Vol.4 
See NUREG/CR-5662 
See NUREG/CR-5707 


See PNL-7756 
See PNL-7755 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
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OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


nm mMmMmMmMmMmMmmmmmm 
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Order 
Number 


DE91015841 
DE91015837 
DE91015838 
DE91015840 
DE91016895 
DE91015845 
DE91015844 
DE91016911 
DE91016395 
DE91017008 
DE91017156 
DE91016995 
DE91016612 
DE91016613 


DE91015211 
DE91015426 
DE91016909 


DE91514885 
DE91514886 
DE91514887 
DE91514888 
DE91515912 
DE91515917 
DE91515914 
DE91515921 
DE91515919 


DE91641573 

DE91641516 
DE91641600 
DE91641979 
DE91641517 
DE91641733 

DE91641518 
DE91641473 
DE91641519 
DE91641954 
DE91642286 
DE91641554 
DE91641955 
DE91641520 
DE91641747 
DE91641521 

DE91641744 
DE91641806 
DE91641937 
DE91641690 
DE91641574 
DE91641807 
DE91641768 
DE91641555 
DE91642036 
DE91641691 
DE91641808 
DE91641502 
DE91641503 
DE91641522 
DE91641557 
DE91641523 
DE91641581 
DE91642037 
DE91641601 


Distribution 
Category 


MF-414 
MF-408 
MF-404 
MF-404 
MF-404 
MF-414 
MF-414 


MF-414 
MF-406 
MF-413 
MF-406 
PC-414 
PC-414 





Report 
Number 


CEA-CONF— 
10494 
10495 
10508 

CEA-R- 
5549 
5558 

CFDRA-TM- 


CNEA-D-DP-FQP- 
305 
CNEA-NT— 
2/90 
CNEA-P-CFC— 


CONF-8410297-— 


CONF-8511353— 


CONF-8604419— 


CONF-8606427- 


CONF-8606428— 


Abstract 
Number 


16:25776 
16:25777 
16:26523 


16:28540 
16:28492 


16:28625 


16:28101 
16:29271 
16:28459 
16:28324 
16:25869 


16:27856 


16:29459 


16:27857 


16:26755 


16:27503 


16:26475 


16:26589 
16:26749 
16:26814 
16:27279 


16:27262 
16:29454 


16:28508 
16:28509 
16:28510 
16:28511 
16:28512 
16:28513 
16:28514 
16:28560 
16:28561 
16:28562 


16:27871 


16:26676 


16:26817 


CONF-8606428-— 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE91797315 
DE91797317 
DE91502412 


DE91513560 
DE91513559 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS DE91641212 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE91642393 
DE91641613 
DE91642108 
DE91642655 
DE91642676 


OSTI; NTIS (US Sales Only); INIS DE91641980 


OSTI; NTIS (US Sales Only); INIS DE91642790 

OSTI; NTIS (US Sales Only); INIS 

(ASME PVP conference; Denver, CO (United 
States); 21-26 Jun 1981) 

OSTI; NTIS; INIS; GPO Dep. 

(5. international symposium on passivity; Bom- 
bannes (France); 30 May - 3 jun 1983) 

See BNL-46433 

(Horizontal-axis wind turbine technology confer- 
ence; Cleveland, OH (United States); 8-10 
May 1984) 

See SERI-TP-257-4400 

(24. annual international conference of the 
Canadian Nuclear Association and the 5. an- 
nual conference of the Canadian Nuclear 
Society; Saskatoon (Canada); 3-6 Jun 1984) 

See INIS-mf-12832 

See INIS-mf-12932 

See INIS-mf—12928 

See INIS-mf-12929 

(5. Canadian conference on nondestructive test- 
ing; Toronto, Ontario (Canada); 28-31 Oct 
1984) 

See AECL-8707 

(6. annual conference of the Canadian Nuclear 
Society and 25. annual conference; Ottawa - 
(Canada); 2-5 Jun 1985) 

See INIS-mf—12866 

See INIS-mf-12867 

(3. Brazilian symposium on geochemistry; Ouro 
Preto (Brazil); 20 Nov 1985) 

See INIS-BR-2598 

See INIS-BR-2599 

See INIS-BR-2600 

See INIS-BR-2601 

See INIS-BR-2604 

See INIS-BR-2605 

See INIS-BR-2607 

See INIS-BR-2602 

See INIS-BR-2603 

See INIS-BR-2606 

(5. conference of organic physical chemistry; 
Florianopolis (Brazil); 2-4 Apr 1986) 

See INIS-BR-2637 

(Symposium on advanced nuclear services; 
Toronto (Canada); 11 Jun 1986) 

See INIS-mf-12869 

(7. annual Canadian Nuclear Society confer- 
ence; Toronto (Canada); 8-11 Jun 1986) 

See INIS-mf—12911 


DE91640022 


DE91015627 
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CONF-8608221- 
Report 

Number 
CONF-8608221— 


CONF-861026— 


CONF-861035— 


CONF-8704207— 


CONF-8704402- 


CONF-8705187— 


CONF-871124— 


109 
CONF-8802164— 


CONF-8809526- 


CONF-8811277— 


CONF-8811369- 


CONF-8811372- 


CONF-8811373— 


Abstract 
Number 


16:26529 


16:26746 


16:29523 


16:28100 


16:29491 


16:26735 


16:27497 


16:29155 
16:29156 


16:25860 


16:28816 


16:27033 


16:26226 
16:26227 
16:26228 
16:26847 
16:28104 


16:27819 


16:28616 


16:29161 


16:25734 
16:27814 
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Source of GPO Order 
Availability Dep Number 


Distribution 
Category 


(Workshop on PWR reactor safety: Rio de 
Janeiro (Brazil): 11-12 Aug 1986) 

See INIS-BR-2464 

(International conference on CANDU fuel; On- 
tario (Canada); 6-8 Oct 1986) 

See INIS-mf-12910 

(2. international meeting on simulation methods 
in nuclear engineering: Montreal (Canada); 
14-16 Oct 1986) 

See INIS-mf-12868(v.1 ,2) 

(5. Pan Pacific conference on nondestructive 
testing: Vancouver (Canada); 7-10 Apr 1987) 

See AECL-9394 

(Canadian Nuclear Society on gauge theories 
and the early universe and reactor simula- 
tion; Chalk River (Canada); 27-28 Apr 1987) 

See AECL-9423 

(37. Canadian chemical engineering conference 
(Canadian engineering centennial conven- 
tion); Montreal (Canada); 18-22 May 1987) 

See INIS-mf—12871 

(Fall meeting of the Materials Research Society; 
Boston, MA (United States); 30 Nov - 5 dec 
1987) 

See BNL-39912 

(Day course on concrete as protection of the en- 
vironment against ionizing radiation; Delft 
(Netherlands); 25 Feb 1988) 

See IRI-131-88-01(2.ed.) 

See IRI-131-88-02 

(International conference on incineration of haz- 
ardous, radioactive, and mixed wastes; San 
Francisco, CA (United States); 3-6 May 1988) 

See AECL-9722 

(Chemical analysis colloquium; Juelich (Ger- 
many); 30 May 1988) 

See Juel-Spez-559 

(28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of 
the Canadian Nuclear Society; Winnipeg 
(Canada); 12-15 Jun 1988) 

See AECL-9736 

(Consultants’ meeting on rapid instrumental and 
separation methods for monitoring radionu- 
clides in food and environmental samples; 
Vienna (Austria); 5-9 Sep 1988) 

See |IAEA-TECDOC—600 

(10. Annual Congress on Non Destructive Test- 
ing; Salvador (Brazil); 23-26 Sep 1988) 

See INIS-BR-2479 

See INIS-BR-2481 

See INIS-BR-2483 

See INIS-BR-2482 

See INIS-BR-2480 

(Brazilian Congress of Geology; Belem (Brazil); 
6-13 Nov 1988) 

See INIS-BR-2486 

(19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from 
Rio de Janeiro; Rio de Janeiro (Brazil); 16- 
19 Nov 1988) 

See INIS-BR-2613 

(Seminar on Radiation protection Training and 
Information for Workers; Luxembourg (Lux- 
embourg); 28-30 Nov 1988) 

See EUR-12177 

(1. Latin American Congress on Organic Geo- 
chemistry; Rio de Janeiro (Brazil); 27-30 Nov 
1988) 

See INIS-BR-2478 

See INIS-BR-2470 





Report 
Number 


CONF-8812135— 


CONF-890215— 


6 
CONF-8902208— 


CONF-8905383— 


CONF-8906157— 


3 
CONF-890696— 


CONF-890701-— 


30 
CONF-8909380— 


CONF-8909434— 


CONF-8909435-— 


CONF-8909438— 


CONF-8910465-— 


CONF-8910478— 


CONF-8911308— 


CONF-8911312-— 


CONF-891197-— 


Abstract 
Number 


16:27815 
16:27816 
16:27817 
16:27818 
16:28505 
16:28506 
16:28507 


16:26584 


16:26585 


16:27760 


16:28620 


16:26587 
16:26831 


16:29430 


16:28102 


16:27560 


16:29468 


16:28628 


16:28866 
16:28914 


16:25927 


16:27675 


16:27820 
16:27821 
16:27822 


16:25746 


16:27805 


CONF-891197- 


Source of Order 
Availability ; Number 


Distribution 
Category 


See INIS-BR-2473 

See INIS-BR-2475 

See INIS-BR-2476 

See INIS-BR-2477 

See INIS-BR-2471 

See INIS-BR-2472 

See INIS-BR-2474 

(IAEA technical committee meeting and work- 
shop on progress in heavy water reactor 
design and technology: Montreal (Canada); 
6-9 Dec 1988) 

See AECL-9817 

See AECL-9818 

(118. American Institute of Mechanical Engineers 
(AIME)-The Minerals, Metals, and Materials 
Society (TMS) annual meeting: Las Vegas, 
NV (United States); 27 Feb - 3 mar 1989) 

See LBL—25796 

(Medical technology in Austria: Vienna (Austria): 
15 Feb 1989) 

See RAL-89-034 

(International symposium for demonstrating of 
expert systems applications to the power in- 
dustry; Montreal (Canada); 7-12 May 1989) 

See AECL-—10074 

See AECL-—10075 

(12. symposium on ion sources and ion-assisted 
technology; Tokyo (Japan); 5-7 Jun 1989) 

See LBL-27214 

(10. annual conference of the Canadian Nuclear 
Association: nuclear fission—haltway to the 
first century; Ottawa (Canada); 4-7 Jun 1989) 

See AECL-9986 

(international cryogenic materials conference; 
Los Angeles, CA (United States); 24-28 Jul 
1989) 

OSTI; NTIS; GPO Dep. 

(12. Colloquium of Brazilian Society on Eletronic 
Microscopy; Caxambu (Brazil); 3-6 Sep 1989) 

See INIS-BR-2639 

(International conference on energy alterna- 
tives/risk education: Balatontuered 
(Hungary); 7-13 Sep 1989) 

See INIS-mf-—12838 

(6. Brazilian seminar of veterinary parasitology; 
Bage (Brazil); 25-29 Sep 1989) 

See INIS-BR-2460 

(Summer School on Particle Physics; Annecy-le- 
Vieux (France); 18-22 Sep 1989) 

See IN2P3—90-03-PT.2 

See IN2P3—90-03-PT.1 

(Workshop on the Partitioning and Transmuta- 
tion of Minor Actinides; Karisruhe (Germany); 
16-18 Oct 1989) 

See EUR-13347 

(Metallurgy seminary of powder; Sao Paulo 
(Brazil); 23-27 Oct 1989) 

See INIS-BR-2614 

(5. symposium on geology from Minas Geralis 
and 1st symposium on geology from Brasilia; 
Belo Horizonte (Brazil); 7-11 Nov 1989) 

See INIS-BR-2488 

See INIS-BR-2489 

See INIS-BR-2490 

(Exploitation of world offshore markets; Koege 
(Denmark); 20-21 Nov 1989) 

See NEI-DK-553 

(Topical meeting on non-destructive assay of ra- 
dioactive waste; Cadarache (France); 20-22 
Nov 1989) 

See EUR-12890 


DE91016275 MF-406 
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CONF-8912151— 
Report 
Number 


CONF-8912151-— 


CONF-891290— 


CONF-9001157— 


CONF-900135— 


22 
CONF-900211 1— 


3 


CONF-900280— 


Vol.1 
Vol.2 
CONF-9003280— 


CONF-900397— 


Absts. 
CONF-9004320- 


CONF-9004321- 


CONF-9004325— 


CONF-900521 1— 


4 
CONF-9005347— 


CONF-9005364— 


CONF-9005369— 


Abstract 
Number 


16:27007 


16:28818 


16:28347 


16:28159 


16:26013 


16:28124 
16:28125 


16:26129 


16:28433 


16:25942 
16:26857 
16:26892 
16:27034 
16:27555 
16:27556 
16:27901 
16:28348 
16:28349 
16:28350 
16:28351 


16:27274 


16:29368 
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Distribution 
Category 


Source of GPO Order 
Availability Dep. Number 


(Standing Conference on Health and Safety in 
the Nuclear Age: Brussels (Belgium): 5-6 
Dec 1989) 

See EUR-12682 

(21. annual NIRS symposium on inhalation of 
airborne particles and induction mechanisms: 
Chiba (Japan): 7-9 Dec 1989) 

See NIRS-M-78 

(2. Summer School Jorge Andre Swieca - Quan- 
tum and Non-linear Optics; Sao Carlos 
(Brazil): 15-26 Jan 1990) 

See INIS-BR-2500 

(15. general meeting of the Division of Particles 
and Fields of the American Physical Society 
(APS): Houston. TX (United States): 3-6 Jan 
1990) 

See BNL-46385 

(Data analysis and interpretation for environ- 
mental surveillance conference; Lexington, 
KY (United States): 5-7 Feb 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91016284 
(International workshop on magnetic pulse com- 
pression; Lake Tahoe. CA (United States): 

12-14 Feb 1990) 

OST; NTIS: GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1.99: 

(Information exchange workshop on design ba- 
sis floods (DBFLs): Oak Ridge, TN (United 
States); 20 Mar 1990) 

See K/GDP/SAR-2 

(1. Los Alamos symposium on ultra-wideband 
radar; Los Alamos, NM (United States); 5-8 
Mar 1990) 

See LA-12128-C 

(3. general congress of nuclear energy: Rio de 
Janeiro (Brazil); 22-27 Apr 1990) 

See INIS-BR-2497 

See INIS-BR-2495 

See INIS-BR-2493 

See INIS-BR-2492 

See INIS-BR-2595 

See INIS-BR-2597 

See INIS-BR-2496 

See INIS-BR-2586 

See INIS-BR-2593 

See INIS-BR-2594 

See INIS-BR-2596 

(Seminar on decisions in the face of uncertainty 
in connection with nuclear waste; Haesselby 
(Sweden); 4-6 Apr 1990) 

See SKN-45 

(Symposium on energy and the environment, 
Leeds (United Kingdom); 3-5 Apr 1990) 

See AEA-FUS—1 

(Symposium on individual based population 
models; Knoxville, TN (United States); 16-19 
May 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(17. all-union Chugaey conference on complex 
compound chemistry; Minsk (USSR); 29-31 
May 1990) 

See INIS-SU-254 

(36. Brazilian congress on genetics; Caxambu 
(Brazil); 28 May - 1 jun 1990) 

See INIS-BR-2467 

(Populations, communities, and ecosystems: a 
perspective from modeling at the level of in- 
dividual organisms; Knoxville, TN (United 
States); 23-26 May 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 


DE91015774 
DE91015775 


DE91015917 MF-408 


DE91016288 MF-405; 
MF-402 





Report 
Number 


CONF-9005371-— 


CONF-9005377- 


CONF-900603— 


63 
CONF-9006206— 


= 
CONF-900626— 


3 
CONF-9006267-— 


31 
32 


1 


CONF-9007111- 


16 


CONF-9007220- 


CONF-9008114-— 


2 
CONF-9008212- 


CONF-900833-— 


17 


CONF-9009399— 


CONF-9009401- 


CONF-9009412- 


CONF-9009413— 


Abstract 
Number 


16:29213 


16:26307 


16:28179 


16:29572 


16:28325 


16:28338 
16:28181 


16:28118 


16:28289 


16:28105 


16:28870 


16:28659 


16:26872 


16:28558 
16:28559 


16:27813 


16:27059 


CONF-9009413— 


Source of 
Availability 


Distribution 
Category 


(4. All-Union Conference on Interaction of Radi- 
ation with Solids; Kabardino-Balkarian 
(USSR); 15-19 May 1990) 

See LYCEN-90-25 

(BMFT status seminar: Photovoltaics '90; Bad 
Neuenahr (Germany); 2-4 May 1990) 

OSTI; NTIS (US Sales Only) 

(EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS; Nice (France); 11- 
16 Jun 1990) 

See LBL—-28188 

(Military Operations Research Society (MORS) 
symposium; Annapolis, MD (United States); 
12-14 Jun 1990) 

See PNL-SA-18157 

(2. international conference on advanced tech- 
nology and particle physics; Como (italy); 
11-15 Jun 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(1990 DPF summer study on high energy 
physics; Snowmass, CO (United States); 25 
Jun - 13 jul 1990) 

See FSU-HEP-051290 

See SLAC-PUB-5597 

(Conference and exposition 'On the shores of 
tomorrow’ - intervention '90; Vancouver 
(Canada); 25-27 Jun 1990) 

See GKSS—90/E/46 

(8. international conference on high-power parti- 
cle beams; Novosibirsk (USSR); 2-5 Jul 
1990) 

See LBL-28115 

(1990 workshop on plasma-materials interac- 
tions for fusion research; Tokyo (Japan); 
10-11 Jul 1990) 

See JAERI-M-—91-050 

(International conference on advanced methods 
in x-ray and neutron structure analysis of 
materials; Prague (Czechoslovakia); 20-24 
Aug 1990) 

See INIS-mf—12886 

(Conference on structure of hadrons and 
hadronic matter; Dronten (Netherlands); 14- 
17 Aug 1990) 

See LBL-29415 

(5. Annual Meeting of the Federation of Experi- 
mental Biology Societies; Caxambu (Brazil); 
24-28 Aug 1990) 

See INIS-BR-2466 

(ACEEE summer study on energy efficiency in 
buildings; Pacific Grove, CA (United States); 
26 Aug - 1 sep 1990) 

See LBL-29209 

(13. national conference on radionuclides and 
ionizing radiation in water management; Har- 
rachov (Czechoslovakia); 26-27 Sep 1990) 

See INIS-mf-12890 

(2. scientific workshop of the Biologic Insitute; 
Niteroi (Brazil); 10-14 Sep 1990) 

See INIS-BR-2503 

See INIS-BR-2504 

(IAEA consultants’ meeting on analytical quality 
control services; Vienna (Austria); 17-19 Sep 
1990) 

See |AEA-AL-039 

(Specialists’ meeting on steam generator failure 
and failure propagation experience; Aix-en- 
Provence (France); 26-28 Sep 1990) 

See IWGFR-78 


DE91523364 


DE91015705 MF-414 
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CONF-900944- 
Report 
Number 


CONF-900944— 


50 
CONF-901010— 


6 
CONF-9010183— 


CONF-9010291- 


2 


CONF-9010294— 


CONF-9010298— 


12 
CONF-901030- 


CONF-901035- 


19 
CONF-9010363— 


CONF-9010376-— 


CONF-9010377- 


CONF-9010378— 


CONF-9010383- 


CONF-9010386- 


CONF-901057- 


30 
CONF-901105- 


128 
CONF-9011116— 


9 


Abstract 
Number 


16:28290 


16:28821 


16:29144 


16:28921 


16:25776 
16:25777 


16:26523 


16:28215 


16:28057 
16:28635 


16:27053 


16:25778 
16:27752 


16:26513 


16:28530 


16:28629 


16:28876 


16:27487 


16:27635 


950 ERA Vol. 16, No. 10 


Source of 
Availability 


(1990 applied superconductivity conference; 
Snowmass, CO (United States); 24-28 Sep 
1990) 

See LBL—28887 

(29. Hanford symposium on health and the 
environment: indoor radon and lung cancer— 
reality or myth; Richland, WA (United 
States); 16-19 Oct 1990) 

See PNL-SA-18325 

(European workshop on hadronic physics with 
electrons beyond 10 GeV; Dourdan (France); 
8-12 Oct 1990) 

See LYCEN-90-51 

(Large Hadron Collider (LHC) workshop: 
physics and instrumentation; Aachen (Ger- 
many); 4-9 Oct 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(International symposium on isotope separation 
and chemical exchange uranium enrichment; 
Tokyo (Japan); 28 Oct - 1 nov 1990) 

See CEA-CONF-10494 

See CEA-CONF-10495 

(international workshop on radiative properties 
of hot dense matter; Sarasota, FL (United 
States); 22-26 Oct 1990) 

See UCRL-JC—107495 

(8. conference on fracture behavior and design 
of materials and structures; Turin (Italy); 1-5 
Oct 1990) 

See CEA-CONF-10508 

(37. national American Vacuum Society sympo- 
sium; Toronto (Canada); 8-12 Oct 1990) 

See BNL-46470 

(18. annual meeting of the Argentine Associa- 
tion of Nuclear Technology (AANT); Buenos 
Aires (Argentina); 22-26 Oct 1990) 

See INIS-mf—12943 

See INIS-mf—12941 

(National conference on fire safety of nuclear 
power plants; Pribyslav (Czechoslovakia); 9- 
11 Oct 1990) 
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(4. state symposium on lasers and applications; 
Sao Jose doe Campos (Brazil); 8-10 Oct 
1990) 

See INIS-BR-2501 

See INIS-BR-2502 

(international Workshop on Boiling Water Reac- 
tor Stability; Brookhaven, U (United States); 
17-19 Oct 1990) 

See CSNI-R-178 

(BIOMOVS (biosperic model validation study) 
symposium on the vaiidity of environmental 
transfer models; Stockholm (Sweden); 8-10 
Oct 1990) 

See KEMAKTA-AR-90-12 

(12. Brazilian Congress of Biomedical Engineer- 
ing; Ribeirao Preto (Brazil); 7-11 Oct 1990) 

See INIS-BR-2592 

(7. international symposium on capture gamma- 
ray spectroscopy and related topics; Pacific 
Grove, CA (United States); 14-19 Oct 1990) 

See UCRL-JC—105034 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 24 Nov - 
1 dec 1990) 

See ANU/CP-70930 

(14. symposium on scientific basis for nuclear 
waste management; Boston, MA (United 
States); 26-29 Nov 1990) 
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(27. JANNAF combustion meeting: Cheyenne. 
WY (United States): 5-9 Nov 1990) 

See UCRL-JC—104515 

See UCRL-JC—104280 

(Polarized collider workshop: University Park. 
PA (United States); 15-17 Nov 1990) 

See ANL-HEP-CP-91-01 

(5. Brazilian congress of energy: Rio de Janeiro 
(Brazil); 6-9 Nov 1990) 

See INIS-BR-2485 
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(Supernova workshop; Santa Monica, U (United 
States); 27-28 Nov 1990) 

See RAL-91-016 

(National radiobiology conference: Tatranska 
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See INIS-mf—1 2891 

(Polarized Collider Workshop; Pennsylvania 
State Univer, U (United States); 15-17 Nov 
1990) 
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(13. lecture meeting on recent research results 
in the field of high-temperature steels and 
high-temperature materials; Duesseldorf 
(Germany); 30 Nov 1990) 
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(International conference on trends in astroparti- 
cle physics; Santa Monica, CA (United 
States); 26 Nov - 1 dec 1990) 
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(Beyond the standard model Il - a critical review 
of the standard model and the prospects for 
discovering new physics; Norman, OK 
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(24. midyear topical meeting of the Health 
Physics Society; Raleigh, NC (United 
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Feb 1991) 
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(WATTec ‘94: Knoxville. TN (United States): 22 
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OSTI: NTIS: GPO Dep 

(4. annual workshop on the recent development 
of computer simulation studies in condensed 
matter physics: Athens, GA (United States): 
18-22 Feb 1991) 

See UCRL-JC—106331 

(Advanced solid-state lasers topical meeting: 
Hilton Head. SC (United States): 18-20 Mar 
1991) 

See UCRL-JC—105398 

(Conference on fermiology of high T. supercon- 
ductors: Argonne, IL (United States): 25-27 
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See LA-UR-91-2422 

(DOE/LLNL information management systems 
for nuclear test treaty verification symposium; 
Lake Tahoe, CA (United States): 5-7 Mar 
1991) 

OSTI; NTIS (US Sales Only); GPO Dep. 
(International conference on spin and isospin in 
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See LA-UR-91-2402 

(2. international symposium on particles, strings 
and cosmology: Boston, MA (United States); 
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physics; Tsukuba (Japan); 11-15 Mar 1991) 
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(Spring meeting of the Materials Research Soci- 
ety (MRS); Anaheim, CA (United States); 29 
Apr - 3 may 1991) 

See ANLUCP-—71985 

See ANL/CP-—72361 

See SAND~-90-3080C 

See LBL—-30694 

See SAND—90-3106C 

(International topical meeting on advances in 
mathematics, computation and reactor 
physics; Pittsburgh, PA (United States); 28 
Apr - 2 may 1991) 

See WHC-SA-0986 

(6. distributed memory computing conference; 
Portland, OR (United States); 28 Apr - 2 may 
1991) 

See UCRL-JC—107453 
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(Conference on short-wavelength coherent radi- 
ation: generation and application; Monterey, 
CA (United States); 4-10 Apr 1991) 
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nisms and application; Oak Ridge, TN 
(United States); 8-10 Apr 1991) 
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See UCRL-JC—106370 

(8. tornado symposium; Norman, OK (United 
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vanced research workshop on inverse 
problems in scattering and imaging; North 
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(Symposium on chemical carcinogenesis: the 
relevance of mechanistic understanding in 
toxicological evaluation: Berlin (Germany); 
29-30 Apr 1991) 

See UCRL-JC—107755 

(Treaty verification conference; Dallas, TX 
(United States); 24-30 Apr 1991) 

See ANU/CP-72991 

(Expert meeting on the atmospheric part of the 
emergency response to the Kuwait oilfield 
fires; Geneva (Switzerland); 27-30 Apr 1991) 

See UCRL-JC—107737 

(IEAVENEL conference on advanced technolo- 
gies for electric demand-side management; 
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See LBL—-30180 

(Neutral particle beam technical symposium; 
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(International symposium on electron, ion and 
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(LeCroy conference on electronics for future col- 
liders: Chestnut Ridge, NY (United States); 
22 May 1991) 

See FNAL/C-91/170 

(Digital Equipment Computer Users Society 
(DECUS) meeting: Atlanta, GA (United 
States): May 1991) 

See LBL-30613 

(Power supercomputer users meeting: Gaithers- 
burg, MD (United States): 21-22 May 1991) 
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(14. international radiocarbon conference; Tuc- 
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(1991 nondestructive evaluation subcommittee 
meeting; Kennedy Space Center, FL (United 
States); 13-16 May 1991) 

See ANL/CP-73537 
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(United States); 26-30 Aug 1991) 

See ANL/CP—72014 

(2. international conference on applications of 
supercomputers in engineering; Boston, MA 
(United States); 13-15 Aug 1991) 

See LA-UR-91-2441 

(15. biennial conference on reactor operating 
experience: international conference on nu- 
clear power plant operations; Bellevue, WA 
(United States); 11-14 Aug 1991) 

See WHC-SA—1126 

See SAND-91-0186C 

See BNL-NUREG-46443 

(American Institute of Aeronautics and Astronau- 
tics (AIAA) guidance, navigation and control 
conference; New Orleans, LA (United 
States); 12-14 Aug 1991) 

See SAND—91-0062C 

(international mixed waste symposium; Balti- 
more, MD (United States); 26-29 Aug 1991) 

OST}; NTIS; INIS; GPO Dep. E 1.99: 

(Summer national meeting of the American Insti- 
tute of Chemical Engineers (AIChE); 
Pittsburgh, PA (United States); 20-22 Aug 
1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 


DE91016761 MF-721 


DE91015613 MF-512 
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1 
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CONF-910907— 
1 
CONF-910909— 


8 
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6 
CONF-9109110- 

1 

“ 
CONF-9109160- 

3 
CONF-9109201- 

1 
CONF-9109203-— 


1 
CONF-9109208- 


1 
CONF-9109212- 


1 
CONF-9109226— 


1 
2 


Abstract 
Number 


16:28460 
16:25871 
16:25810 


16:29566 
16:28429 
16:28430 
16:27489 


16:27613 


16:26558 


16:27607 
16:27707 
16:27508 
16:27501 
16:27509 


16:25991 


16:27510 


16:29365 
16:29269 
16:29366 
16:29339 
16:29340 
16:29338 


16:26854 
16:26833 


16:26851 


16:27322 


16:28902 


16:27800 


16:26926 
16:26928 
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Source of GPO 
Availability Dep. 


OSTI: NTIS: GPO Dep. E 1.99: 
OSTI: NTIS: INIS: GPO Dep. E 1.99: 
See LA-UR-91-2409 

(49. Electron Microscopy Society of America 
(EMSA) annual meeting: San Jose, CA 
(United States): 4-9 Aug 1991) 

See ANL/CP-72756 

See ANL/CP-72757 

See ANL/CP-73126 

See ANL/CP-73317 

(25. annual Microbeam Analysis Society meet- 
ing: San Jose, CA (United States); 4-9 Aug 
1991) 

See LBL-30917 

(3. international seminar on small and medium- 
sized nuclear reactors: planning for world 
energy demand and supply; New Delhi (in- 
dia); 26-28 Aug 1991) 

See GA-A-20543 

(International conference on magnetism; Edin- 
burgh (United Kingdom); 1-7 Sep 1991) 

See LA-UR-91-2014 

See BNL-46292 

OSTI; NTIS; GPO Dep. 

See BNL-46346 

OSTI; NTIS; INIS; GPO Dep. 

(7. international congress on rock mechanics; 
Aachen (Germany); 16-20 Sep 1991) 

See SAND-90-1147 

(1. international conference on heat-resistant 
materials; Lake Geneva, WI (United States); 
22-26 Sep 1991) 

OSTI; NTIS; GPO Dep. 

(14. conference on numerical simulation of plas- 
mas; Annapolis, MD (United States); 4-6 Sep 
1991) 

See UCRL-JC—107684 

See SAND-91-1514C 

See UCRL-JC—107735 

See LA-UR-91-2342 

See LA-UR-91-2346 

See LA-UR-91-2242 

(International conference on frontiers in innova- 
tive computing for the nuclear industry; 
Jackson, WY (United States); 15-18 Sep 
1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Human Factors Society (HFS) conference; San 
Francisco, CA (United States); 2-6 Sep 1991) 

See BNL-NUREG-46277 

(2. European space power conference; Florence 
(Italy); 2-6 Sep 1991) 

See LA-UR-91-2377 

(20. conference on agricultural and forest mete- 
orology; Salt Lake City, UT (United States); 
10-13 Sep 1991) 

See BNL-46223 

(International symposium on gallium arsenide 
and related compounds; Seattle, WA (United 
States); 23-26 Sep 1991) 

See SAND-91-0956C 

(North American Thermal Analysis Society 
(NATAS) meeting; Minneapolis, MN (United 
States); 23 Sep 1991) 

OSTI; NTIS; GPO Dep. 

(AIAA/NASA/OAI conference on advanced SEI 
technologies; Cleveland, OH (United States); 
3-4 Sep.1991) 

See LA-UR-91-2295 

See LA-UR-91-2428 
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DE91015328 
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CONF-9109228— 
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CONF-9109230— 


1 
2 
CONF-9109233— 


2 
CONF-9109234— 


1 
CONF-9109235— 


1 
CONF-9109236— 

1 
CONF-910936- 


2 
CONF-910957- 


2 
CONF-910993— 


CONF-911001— 


1 
CONF-911003— 


CONF-9110102- 


Abstract 
Number 


16:26927 
16:26788 
16:28895 
16:26929 


16:28072 


16:29270 


16:27838 
16:28146 


16:28079 


16:28148 


16:27600 


16:28218 


16:28108 


16:27065 
16:26196 
16:26197 
16:25833 
16:28326 
16:25834 
16:25811 
16:26828 
16:26131 


16:26781 


16:27511 
16:27512 
16:27513 
16:27629 
16:27514 
16:27615 


16:28162 
16:25731 


Source of GPO 
Availability Dep. 


See LA-UR-91-2317 

See LA-UR-91-2314 

See LA-UR-91-2495 

See SAND-91-1659C 

(3. conference on military robotic applications; 
Alberta (Canada); 9-12 Sep 1991) 

See SAND-—91-0633C 

(1991 international conference on electromag- 
netics in aerospace applications (ICEAA); 
Torino (Italy); 17-20 Sep 1991) 

See SAND-91-1737C 

(SPIE meeting; Boston, MA (United States); 3-6 
Sep 1991) 

See LA-UR-91-2535 

See SAND—91-0282C 

(4. world conference on robotics research; Pitts- 
burgh, PA (United States); 17-19 Sep 1991) 

See UCRL-JC—106853 

(4. Tennessee water resources symposium; 
Knoxville, TN (United States); 24-26 Sep 
1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(5. European capacitor and resistor technology 
symposium (CARTS); Munich (Germany); 30 
Sep - 3 oct 1991) 

See SAND-91-1402C 

(ABAQUS user’s meeting; London (United King- 
dom); 11-13 Sep 1991) 

See KCP-613-4560 

(4. European conference on power electronics 
and applications; Florence (Italy); 3-6 Sep 
1991) 

See FNAL/C-91/113 

(13. biennial American Society of Mechanical 
Engineers (ASME) mechanical vibration and 
noise conference; Miami, FL (United States); 
22-25 Sep 1991) 

See SAND-90-2281C 

(International conference on nuclear criticality 
(ICNC) safety; Oxford (United Kingdom); 9- 
13 Sep 1991) 

See LA-UR-91-1979 

See UCRL-JC—107364 

See UCRL-JC—107576 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See LA-UR-91-2081 

See LA-UR-91-2325 

(International conference on fast reactor sys- 
tems and fuel cycles; Kyoto (Japan); 27-31 
Oct 1991) 

See WHC-SA-—1056 

(Fall meeting of the Minerals, Metals and Materi- 
als Society of AIME and Materials Week of 
the American Society of Metals; Cincinnati, 
OH (United States); 20-24 Oct 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See SAND-90-3187C 

OSTI; NTIS; GPO Dep. 

See LBL-31000 

(18. annual American Society of Quality Control 
(ASQC) national energy division conference; 
Danvers, MA (United States); 6-9 Oct 1991) 

See FNAL/C-91/95 

See DOE/FE/60520-1 
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CONF-9110159- 
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CONF-9110160- 
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CONF-9110161- 


CONF-9110164— 
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CONF-9110170- 


1 
CONF-9110171- 


1 
CONF-9110172- 


1 
CONF-911018— 
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Abstract 
Number 


16:27634 


16:27212 


16:29563 


16:29558 
16:29543 


16:27898 


16:25756 
16:25736 


16:28109 


16:26184 


16:28489 
16:28486 
16:28488 
16:28487 
16:28490 


16:28448 


16:28532 
16:27275 


16:29574 


16:29490 


16:28149 


16:25812 
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Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Symposium on physical metallurgy of inter- 
metallic compound; Cincinnati, OH (United 
States); 20-24 Oct 1991) 

See UCRL-JC—106770 

(Natural phenomena hazards mitigation confer- 
ence; St. Louis, MO (United States); 15-18 
Oct 1991) 

See WHC-SA-1229 

(Visual ‘91; San Diego, CA (United States); 22- 
25 Oct 1991) 

See UCRL-JC—107230 

(11. Institute of Electrical and Electronic Engi- 
neers (IEEE) symposium on mass storage 
systems; Monterey, CA (United States); 7-10 
Oct 1991) 

See SAND-91-0210C 

See LA-UR-91-1722 

(Society of Nuclear Medicine southeastern chap- 
ter meeting; Hollywood, FL (United States); 
11-13 Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(66. annual Society of Petroleum Engineers 
(SPE) conference; Dallas, TX (United 
States); 6-9 Oct 1991) 

See SAND-91-1435C 

See SAND-91-1520C 

(Geothermal Resources Council annual meeting 
and trade show; Reno, NV (United States); 
6-9 Oct 1991) 

See LA-UR-91-1952 

See BNL-46302 

(13. annual National Institute of Standards and 
Technology (NIST) meeting on antenna mea- 
surements techniquest association (AMTA); 
Boulder, CO (United States); 7-11 Oct 1991) 

See SAND—91-0955C 

(1991 Institute of Electrical and Electronic Engi- 
neers (IEEE) international carnahan 
conference; Taiwan (Taiwan, Province of 
China); 1 Oct 1991) 

See SAND-91-1547C 

(5. conference on climate variations; Denver, 
CO (United States); 14-18 Oct 1991) 

See UCRL-JC—106481 

See UCRL-JC—105259 

See UCRL-JC—106445 

See UCRL-JC—106260 

See UCRL-JC—107526 

(2. Beijing international symposium on pyrotech- 
nics; Beijing (China); 28-31 Oct 1991) 

See UCRL-JC—106143 

(18. annual National Energy Division (NED) con- 
ference on quality assurance of field 
screening; Boston, MA (United States); 7-11 
Oct 1991) 

See LA-UR-91-2561 

See WHC-SA-1286 

(4. annual Region 7 Society for Technical Com- 
munications (STC) conference; Calgary 
(Canada); 10-12 Oct 1991) 

See WHC-SA-1159 

(IEEE USA's biennial careers conference; Den- 
ver, CO (United States); 10 Oct 1991) 

See SAND-91-1784C 

(17. DOE compatibility and aging and service 
life conference; Golden, CO (United States); 
1-3 Oct 1991) 

See SAND-91-1817C 

(Joint power generation conference; San Diego, 
CA (United States); 6-9 Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 


DE91014107 MF-408 


DE91013693 MF-523 
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Abstract 
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CONF-911074— 


Order Distribution 


Number 


a 
CONF-9110190— 


1 

CONF-911020— 
1 

CONF-911025— 


1 
2 
CONF-911038— 


CONF-911047— 


CONF-911050— 


1 
CONF-911059— 


1 
2 
CONF-911069— 


1 
e 
3 
4 
5 
6 
- 


8 
CONF-911070— 


1 
2 
CONF-911071-— 


3 
CONF-911074— 


Number 


16:26852 


16:26110 


16:25713 


16:27455 
16:28036 


16:27345 
16:27346 
16:27711 
16:27347 


16:25995 
16:25965 
16:25964 
16:26009 
16:25872 


16:27232 
16:27887 
16:27781 
16:27324 
16:27323 


16:27663 


16:29542 
16:29544 


16:27602 
16:28439 
16:27603 
16:28531 
16:27605 
16:27604 
16:27632 
16:28453 


16:28073 
16:27780 


16:26010 


Availability 


OSTI; NTIS: INIS: GPO Dep 

(Association of Engineering Geologists (AEG) 
national meeting: Chicago. IL (United 
States): 1-4 Oct 1991) 

See WHC-SA-1155 

(2. international symposium on coal combustion: 
Beijing (China): 7-10 Oct 1991) 

OSTI; NTIS: GPO Dep. 

(Society of Automotive Engineers international 
fuels and lubricants meeting and exposition; 
Toronto (Canada): 7-10 Oct 1991) 

See UCRL-JC—107388 

See UCRL-JC—107436 

(2. symposium on insulation materials: testing 
and applications; Gatlinburg, TN (United 
States): 10-12 Oct 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(International waste management conference; 
Seoul (Korea, Republic of); 21-26 Oct 1991) 

See SAND-90-2742C 

See LA-UR-91-163 

See LA-UR-91-162 

See WHC-SA-1020 

OSTI; NTIS; INIS; GPO Dep. 

(180. meeting of the Electrochemical Society; 
Phoenix, AZ (United States); 13-18 Oct 1991) 

See SAND-91-1157C 

See EGG—10617-2096 

See SAND-91-0910C 

See LA-UR-91-2390 

See LA-UR-91-2389 

(Automotive technology development contrac- 
tors’ coordination meeting; Dearborn, MI 
(United States); 22-25 Oct 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(14. national computer security conference; 
Washington, DC (United States); 1-4 Oct 
1991) 

See LA-UR-91-558 

See LA-UR-91-2090 

(3. international conference on mechanical and 
physical behavior of materials under dynamic 
loading; Strasbourg (France); 14-18 Oct 
1991) 

See LA-UR-91-941 

See SAND-91-0946C 

See LA-UR-91-1652 

See LA-UR-91-1606 

See LA-UR-91-1777 

See LA-UR-91-1723 

See UCRL-JC—106047 

See UCRL-JC—107275 

(22. midwestern mechanics conference; Rolla, 
MO (United States); 6-9 Oct 1991) 

See SAND-91-0651C 

See SAND-91-0652C 

(American Chemical Society symposium on 
emerging technologies for hazardous waste 
management; Atlanta, GA (United States); 1- 
3 Oct 1991) 

See WHC-SA-1133 

(Annual meeting of the Geothermal Resources 
Council and exhibit; San Diego, CA (United 
States); 6-9 Oct 1991) 

See LA-UR-91-1831 

See LA-UR-91-1829 

See LA-UR-91-1867 


Number Category 


DE91015615 MF-530 


DE91009352 


DE91006277 
DE91006343 
DE91006334 
DE91014204 


DE91014218 


DE91007182 
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CONF-911084— (International symposium on ceramics: Yoko- 
hama (Japan): 16-18 Oct 1991) 

1 16:27664 OSTI: NTIS: GPO Dep. DE91015923 

CONF-911087—- (Electrical insulation and dielectric phenomena 
conference: Knoxville, TN (United States); 
20-24 Oct 1991) 
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coo- 
2829-3 
CRIE-T- 
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89081 
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CSN-R- 
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CTA-IEAV-RP- 
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020/87 
CTH-IEFT-PP- 
1990-19 
1990-22 
1991-03 
1991-06 
CTH-RF- 
75 
77 
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91-023 
DOE-HMIP-RR- 
90.062 
90.064 
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90.011 
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90.079 
DOE/BC/14250- 
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DOE/CE/15428- 
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16:26430 


16:27221 
16:25689 
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16:29513 
16:29514 
16:29515 
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16:29102 
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16:29278 
16:29279 


16:29147 
16:29148 


16:28924 
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16:25875 
16:28497 
16:25876 
16:25877 
16:28545 
16:25864 
16:25885 
16:25886 
16:25887 
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16:27286 
16:28083 
16:26260 
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16:25755 


16:27443 
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16:27405 
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NTIS (US Sales Only) 
NTIS (US Sales Only) 
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NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
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NTIS (US Sales Only 
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NTIS (US Sales Only 
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); 
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NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
See AERE-R-13609 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; 


NTIS; GPO Dep. 


OSTI; NTIS 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


DE91015921 
DE91016107 


DE91513132 
DE91523021 


DE91523022 
DE91640509 
DE91642656 
DE91642657 
DE91642765 
DE91642766 
DE91642767 


DE91642459 
DE91641832 


DE91639829 
DE91639830 
DE91639831 
DE91639832 


DE91641049 
DE91641050 


DE91507527 
DE91640138 
DE91640711 
DE91640152 
DE91640712 
DE91641438 
DE91640169 
DE91640698 
DE91641429 
DE91641439 
DE91015582 
DE91000352 
DE91013321 
DE91010898 


DE91009884 
DE91015223 


DE91010716 
DE91015759 


DE91011032 
DE91010534 
DE91016100 


DE91010647 
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DOE/CE/26594— 
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DOE/CE/26608— 

T1 
DOE/CE/40738— 
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DOE/CE/89008— 

T2 
DOE/CH/10093— 

93 
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DOE/CH/10139— 

1-Draft 
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DOE/CH/10418— 
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DOE/ER/03077- 
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DOE/ER/03130— 
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DOE/ER/03230- 


Abstract 
Number 


16:27407 
16:27348 
16:27385 
16:26352 


16:26353 
16:26354 


16:25873 


16:27349 
16:27350 


16:26305 


16:26506 
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16:27243 
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16:26014 
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16:27287 
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16:25743 
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16:25837 
16:25838 
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16:29371 
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16:26015 
16:28910 
16:28925 
16:29516 
16:28926 
16:28332 


16:28911 
16:29517 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
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OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
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OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS: GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 


INIS; GPO Dep. 


GPO; GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
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Order 
Number 


DE91015416 
DE91016291 
DE91014200 
DE91013301 


DE91002170 
DE91002171 


DE91015479 


DE91016204 
DE91015395 


DE91016451 


DE91015522 
DE91015814 
DE91015521 
DE91015815 
DE91015813 
DE91016551 


DE91016447 
DE91015643 
DE91016047 


DE91016109 
DE91016591 
DE91016593 
DE91016939 
DES91016940 
DE91016938 
DE91016592 
DE91016452 
DE91015519 
DE91015776 
DE91016987 
DE91016023 
DE91015583 
DE91015979 
DE91016483 
DE91016110 


DE91014931 
DE91014930 


DE91011221 
DE91016827 
DE91015453 
DE91015480 
DE91015737 
DE91015796 
DE91014526 
DE91016208 
DE91016209 


DE91014728 
DE91016207 


DOE/ER/03230— 


Distribution 
Category 


MF-350 
MF-350 
PC-310 
MF-274 


MF-270 
MF-270 


MF-810 


MF-350 
MF-350 


MF-231 


MF-102 
MF-902 
MF-908 
MF-902 
MF-702 
MF-902 


MF-630 
PC-600 
MF-607 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-S50 
MF-950 


MF-940 
MF-940 


PC-400; 
PC-401 
PC-423; 
PC-424 
PC-400 
MF-402; 
MF-407 


MF-414 
MF-414 
MF-405 
MF-414 
MF-414 


MF-414 
MF-405 


m mmmm 
~~ st st 


8 8888 


T10 16:28912 | OSTI; NTIS; INIS; GPO Dep. DE91015359 MF-414 
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Number 


DOE/ER/12889— 
8 
DOE/ER/13034— 
T1 
DOE/ER/13039- 
T19 
DOE/ER/13065- 
663 
DOE/ER/13251- 
11 
DOE/ER/13267- 
T1 
DOE/ER/13363- 
T2 
DOE/ER/13526— 
3 
DOE/ER/13554— 
5 
DOE/ER/13576— 
1 
DOE/ER/13614— 


4 
DOE/ER/13615— 

5 
DOE/ER/13666— 


T3 
DOE/ER/13892- 
T1 
DOE/ER/13902- 
3 
DOE/ER/13914— 
14 
DOE/ER/13931-— 
T1 
DOE/ER/13934— 
71 
DOE/ER/13954— 
3 
T1 
DOE/ER/14005— 
T1 
DOE/ER/14012- 
2 
DOE/ER/14031- 
3 
DOE/ER/14129- 


{ 
DOE/ER/14143— 
1 
DOE/ER/14150— 
1 
DOE/ER/14153— 


1 
DOE/ER/25019- 
23 
DOE/ER/40085— 
23 
DOE/ER/40251- 
6 
DOE/ER/40317- 
5 


DOE/ER/40319— 
4 
DOE/ER/40322- 
121 
DOE/ER/40415— 
18 
DOE/ER/40425— 
253 
DOE/ER/40427- 
11-N91 
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16:27519 


16:28927 
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16:27884 


16:28601 


16:28034 


16:29229 


16:26261 


16:27859 


16:27881 


16:27860 


16:28907 


16:27885 


16:27801 


16:27886 


16:27520 
16:27861 


16:26356 


16:28127 


16:28602 


16:27862 


16:27863 


16:27864 


16:28843 


16:29230 


16:28928 


16:29103 


16:28858 


16:28913 


16:29104 


16:29043 


16:29105 


16:29106 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI: NTIS: 


OST}; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OST}; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; INIS; 


OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


INIS: GPO Dep. 


; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


; GPO Dep. 


INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


NTIS; GPO Dep. 


; INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
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Number 


DE91015819 
DE91016409 
DE91015415 
DE91016550 
DE91016102 
DE91016953 
DE91014519 
DE91015741 
DE91014812 
DE91015052 
DE91015239 
DE91015452 
DE91016740 
DE91016292 
DE91015794 
DE91015743 
DE91016484 
DE91016183 


DE91016453 
DE91016475 


DE91015792 
DE91015357 
DE91014813 
DE91016600 
DE91016096 
DE91014811 
DE91016779 
DE91016952 
DE91015055 
DE91016965 
DE91015449 
DE91015652 
DE91015912 
DE91015740 
DE91016745 


DE91013908 


Distribution 
Category 
MF-405 
MF-406 
MF-406 
MF-414 
MF-401 
MF-403 
MF-401 
MF-408 
MF-401 
MF-406 
MF-408 
MF-401 
MF-401 
MF-401 
MF-411 
MF-401 
MF-406 
MF-401 


MF-401 
MF-401 


MF-408 
MF-406 
MF-408 
MF-401 

MF-401 

MF-401 

MF-403 
MF-405 
MF-414 
MF-414 
MF-412 
MF-414 
MF-413 
MF-413 
MF-413 


MF-413 
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Number 
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DOE/ER/40561-— 
12 
DOE/ER/40646— 
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DOE/ER/45058— 
7 
DOE/ER/45132- 
6 
DOE/ER/45147-— 
6 
DOE/ER/45163— 
26 
DOE/ER/45251- 
3 
DOE/ER/45279— 
T2 


DOE/ER/45312- 
4 
DOE/ER/45320- 


4 
DOE/ER/45333— 


DOE/ER/as376- 
Dog/ensasse2- 
DOE/En/as403- 
pogeneste- 


1 
DOE/ER/53212- 

177 
DOE/ER/53257- 

4 
DOE/ER/53263— 


DOE/ER/S4111- 
1 
DOE/ER/60405-— 
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Number 


16:29089 
16:28929 
16:29044 
16:29107 
16:28930 
16:29184 
16:29185 
16:27521 
16:27802 
16:27666 
16:27667 
16:27726 
16:27522 
16:29219 
16:27523 
16:27524 
16:27525 
16:27803 
16:29280 
16:29281 
16:29282 
16:29283 
16:29284 
16:27865 
16:28606 
16:28613 
16:28614 
16:28831 
16:28651 
16:28603 
16:28496 
16:28597 
16:28543 
16:27250 


16:25714 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; INIS; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE91014355 
DE91015573 
DE91016747 
DE91014911 

DE91014829 
DE91016751 

DE91015739 
DE91014539 
DE91016948 
DE91015051 

DE91015061 

DE91016748 
DE91015911 

DE91015454 
DE91016344 
DE91016486 
DE91016095 
DE91014826 
DE91015586 
DE91016961 

DE91015656 
DE91016205 
DE91016290 
DE91016206 
DE91015446 
DE91016488 
DE91015447 
DE91016843 
DE91015054 
DE91015445 
DE91016485 
DE91016101 
DE91015742 
DE91015795 


DE91015396 


DOE/ET/15601-— 


Distribution 
Category 
MF-413 
MF-414 
MF-413 
MF-413 
MF-414 
MF-410 
MF-411 
MF-404 
MF-404 
MF-406 
MF-404 
MF-404 
MF-404 
MF-410 
MF-404 
MF-411 
MF-404 
MF-401 
PC-427 
MF-427 
MF-421 
MF-426 
MF-420 
MF-407 
MF-408 
MF-408 
MF-408 
MF-402 
MF-408 
MF-408 
MF-408 
MF-405 
MF-402 
MF-400 


MF-112 
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Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


DOE/ET/47927-— 

TS 16:25874 OSTI; NTIS; INIS: GPO Dep. .99: DE91016412 MF-721 
DOE/ET/53088— 

489 16:29285 OSTI; NTIS; INIS; GPO Dep. .99: DE91015908 MF-420 

500 16:29286 OSTI; NTIS; INIS; GPO Dep. .99: DE91015907 MF-420 

504 16:28189 OSTI; NTIS; INIS; GPO Dep. .99: DE91015941 MF-427 
DOE/FE/60520-— 

1 16:25731 OSTI; NTIS; GPO Dep. .99: DE91014372 MF-126 
DOEHTGR- 

87-097 16:26557  OSTI; NTIS; INIS; GPO Dep. 99: DE91015591 MF- 

522T 

DOEHWP- 

92 16:25878 OSTI; NTIS; INIS; GPO Dep. 
DOE/ID/12608— 

3-Vol.3 16:28626 OSTI; NTIS; GPO Dep. 
DOE/ID/12735— 

T16 16:27298 OSTI; NTIS; GPO Dep. 

T17 16:27244 OSTI; NTIS; GPO Dep. 
DOE/D/12790— 

1 16:27386 OSTI; NTIS; GPO Dep. .99: DE91013558 PC-310 

2 16:27387 OSTI; NTIS; GPO Dep. .99: DE91013559 PC-310 

4 16:27388 OSTI; NTIS; GPO Dep. .99; DE91013561 PC-310 

5 16:27389 OSTI; NTIS; GPO Dep. .99: DE91013562 PC-310 
DOEND/12791- 

1 16:27390 OSTI; NTIS; GPO Dep. 99: DE91013696 PC-310 
DOEND/12861- 


DE91015097 PC-721 


m m 
<t 


DE91015690 MF-314 


DE91015936 MF-112 
DE91015937 MF-112 


mm 
wal els 


1 16:27391 OSTI; NTIS; GPO Dep. .99: DE91013709 PC-310 
DOE/D/12862- 

1 16:27392 OSTI; NTIS; GPO Dep. .99: DE91013707 PC-310 

2 16:27393  OSTI; NTIS; GPO Dep. .99: DE91013708 PC-310 
DOE/D/12882- 

1-Add. 16:27394 OSTI; NTIS; GPO Dep. .99: DE91014291 PC-310 
DOE/MC/22136- 

2817 16:25558 OSTI; NTIS; GPO Dep. .99: DE90000477 PC-103 
DOE/MC/23005- 

2990 16:25715 OSTI; NTIS; GPO Dep. .99: DE91002071 PC-114 
DOE/MC/24224- 

2977 16:27310 OSTI; NTIS; GPO Dep. .99: DE91002049 MF-110 
DOE/MC/25166- 

2961 16:27311 OSTI; NTIS; GPO Dep. .99: DE91002010 PC-110 
DOE/NBB- 

009S0P 16:25744 OSTI; NTIS; GPO Dep. .99: DE91016702 MF-126 
DOE/NE/37963— 

13 16:27526 OSTI; NTIS; GPO Dep. .99: DE91014860 MF-504 

14 16:27527 OSTI; NTIS; GPO Dep. 99: DE91014861 MF-504 

16:27528 OSTI; NTIS; GPO Dep. .99: DE91014862 MF-504 
16:27529 OSTI; NTIS; GPO Dep. .99: DE91016949 MF-504 


16:28041 OSTI; NTIS; GPO Dep. 99: DE91014299 MF-520 
16:26445 OSTI; NTIS; GPO Dep. .99: DE91016295 MF-255 
16:28598 OSTI; NTIS; GPO Dep. .99: DE91015663 MF-702 
16:26116 | OSTI; NTIS; INIS; GPO Dep. ; DE91015082 MF-900 


16:28498 OSTI; NTIS; GPO Dep. c DE91015736 MF-403 

DOE/OR/21755-— 
T3 16:28544 OSTI; NTIS; INIS; GPO Dep. .99: DE91015738 MF-511 

DOE/OSTI- 

8200-R54 16:26507 OSTI; NTIS; INIS; GPO Dep. 99: DE91009108 PC-500; 
PC-522; 
PC-523; 
PC-530 

DOE/PC/50041— 
111 16:25586 OSTI; NTIS; GPO Dep. .99: DE91011277 PC-108 
121 16:25587 OSTI; NTIS; GPO Dep. .99: DE91014627 PC-108 

DOE/PC/70771- 
T11 16:26496 OSTI; NTIS; GPO Dep. .99: DE91015731 MF-105 
T12 16:25682 OSTI; NTIS; GPO Dep. .99: DE91015732 MF-105 
T13 16:25683 OSTI; NTIS; GPO Dep. 99: DE91015733 MF-105 
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Number 
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16:25653 
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16:25598 
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16:25547 
16:25719 
16:25599 
16:25600 
16:25601 
16:25690 
16:25684 
16:25720 


16:25654 
16:26297 


16:25602 
16:25655 
16:25603 
16:25656 
16:25604 
16:26298 
16:25685 


16:25700 
16:25701 


16:25686 


16:25605 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE91015691 
DE91015134 
DE91015727 
DE91015728 
DE91015729 
DE91015725 
DE91015726 


DE91016536 
DE91016586 


DE91015913 
DE91016535 
DE91014806 
DE91012855 
DE91013144 
DE91014807 
DE91013145 
DE91016530 
DE91015456 
DE91016532 
DE91011274 
DE91016575 
DE91016538 
DE91016539 
DE91016540 
DE91016806 
DE91016544 


DE91016534 
DE91016837 


DE91016595 
DE91016574 
DE91016577 
DE91016836 
DE91016543 
DE91016801 
DE91016541 


DE91016807 
DE91016832 


DE91015133 


DE91014808 


DOE/PC/89876-— 


Distribution 
Category 


MF-105 
PC-102 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 


MF-108 
MF-108 


MF-108 
MF-109 
PC-108 
PC-104 
PC-104 
PC-108 
PC-105 
PC-105 
MF-105 
MF-102 
PC-113 
MF-109 
MF-102 
MF-102 
MF-102 
MF-102 
MF-104 


MF-113 
MF-113 


MF-102 
MF-104 
MF-109 
MF-113 
MF-108 
MF-125 
MF-105 


MF-101 
MF-101 


PC-106 


PC-108 
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0098P 
DOE/PETC/TR- 
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16:26500 
16:25657 
16:25721 

16:25613 
16:25614 
16:25702 
16:25615 
16:26501 

16:26502 
16:26299 
16:25658 
16:25659 
16:25660 


16:26016 
16:26017 


16:27351 
16:27352 
16:27353 
16:27354 
16:27355 
16:27356 


16:25879 
16:25880 
16:25881 
16:25882 
16:25883 
16:25884 
16:25839 
16:25840 
16:25888 
16:25889 
16:25890 


16:26153 


16:28499 
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Source of 

Availability 

OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI (Free of Charge 
OSTI (Free of Charge 
OSTI (Free of Charge 
OSTI (Free of Charge 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS 
INIS 
INIS 
INIS 


); 
); 
); 
); 


OSTI (Free of Charge); INIS 
OSTI (Free of Charge); INIS 


OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


OSTI (Free of Charge); INIS 
INIS; OSTI (Free of Charge) 
OSTI (Free of Charge); INIS 


OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 


GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


888888 


Order 
Number 
DE91016602 
DE91016537 
DE91016218 
DE91016834 
DE91016603 
DE91014629 
DE91011315 
DE91016839 
DE91016533 
DE91016796 
DE91016835 
DE91016833 
DE91016542 
DE91016828 
DE91016802 
DE91011314 
DE91011276 
DE91016578 
DE91011278 
DE91015451 
DE91001737 
DE91008128 
DE91011787 


DE91016782 
DE91016398 


DE91015417 
DE91015418 
DE91015419 
DE91015420 
DE91015421 
DE91015422 


7191017493 
7191017503 
7191017496 
7191017495 
7191017497 
7191017498 
DE91016756 
DE91016757 
7191016442 
Ti91015799 
7191016704 


DE91016242 


DE91015389 


Distribution 
Category 
MF-108 
MF-108 
PC-108 
MF-102 
MF-102 
PC-108 
PC-108 
MF-108 
MF-102 
MF-113 
MF-105 
MF-102 
MF-113 
MF-105 
MF-108 
PC-114 
PC-108 
MF-105 
PC-105 
PC-920 
PC-102 
PC-102 
PC-102 


MF-940 
MF-510 


MF-900 
MF-900 
MF-900 
MF-900 
MF-900 
MF-900 


MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
MF-820 
MF-810 
PC-800 
PC-800 
PC-800 


PC-731 


MF-403 





Report 
Number 


ECN- 
1987 


10617-2096 


2050 
2105 


2229 
2605 
2614 
2645 


EGG-M- 
90520 
EGG-WTD- 
9423 
EHD- 
83-99 
87-132 
87-136 
EML- 
533 
534 
536 
ENET- 
8900071/1 


8900188/5 
8900217/1 
8900431/1 
8900437/4 


EPA- 


540/4-91/001 


ES/CSET- 
1/R2 
ESG-DOE- 
13456 
ETDE-mf- 
1514845 
1514846 
1514850 
1514859 
1514861 
1515239 
1515245 
1515249 
1515255 
1515256 
1515305 
1515306 
1515307 
1515308 
1515311 
1515360 
1515539 
1515542 
1515554 
1515576 
1515786 
1515826 
1515860 
1515882 
151603 
ETDE/JP-mf— 
1513095 


Abstract 
Number 


16:26815 
16:26816 


16:27887 
16:27530 
16:27531 


16:27532 
16:25976 
16:25977 
16:26262 


16:27728 
16:25891 


16:29160 
16:28462 
16:26990 


16:28463 
16:28333 
16:28324 


16:26422 
16:27882 
16:26247 
16:26441 


16:26442 


16:28500 
16:26117 
16:26756 


16:25697 
16:25698 
16:27460 
16:27866 
16:26472 
16:27451 
16:28464 
16:27357 
16:28465 
16:28549 
16:27408 
16:27296 
16:25752 
16:25732 
16:25733 
16:28833 
16:28501 
16:25640 
16:27399 
16:28466 
16:28834 
16:27452 
16:26470 
16:28835 
16:26503 


16:25745 


Source of 
Availability 


OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 


OSTI: NTIS: GPO Dep 
OSTI: NTIS: INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 


OSTI: NTIS; INIS; GPO Dep. 
See NUREG/CR-5601 
See NUREG/CR-5614 
OSTI; NTIS; GPO Dep. 


OSTI: NTIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 


OSTI: NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 


OSTI: NTIS; GPO Dep 
OSTI: NTIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 


OSTI: NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, Bern (CH) 

OSTI: NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3006 Bern (CH) 

OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, Bern (CH) 

OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3006 Bern (CH) 

OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3006 Bern (CH) 


OSTI; NTIS 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


Order 
Number 


DE91640426 
DE91640427 


DE91013106 
DE91015629 
DE91015595 


DE91015603 


DE91015524 


DE91014174 
DE91014169 


DE91642232 
DE91642781 
DE91642782 


DE91016494 
DE91016495 
DE91016496 


DE91523100 
DE91523112 
DE91523099 
DE91523104 


DE91523103 


DE91016758 
DE91016443 
DE91015624 


DE91514845 
DE91514846 
DE91514850 
DE91514859 
DE91514861 
DE91515239 
DE91515245 
DE91515249 
DE91515255 
DE91515256 
DE91515305 
DE91515306 
DE91515307 
DE91515308 
DE91515311 
DE91515360 
DE91515539 
DE91515542 
DE91515554 
DE91515576 
DE91515786 
DE91515826 
DE91515860 
DE91515882 
DE91515603 


DE91513095 


ETDE‘JP-mf- 


Distribution 
Category 
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ETDE/JP-mf- 


Report 
Number 


1513183 
1513221 
1513317 
1513356 


FEMA-REP- 
16 


Abstract 
Number 


16:27251 
16:26306 
16:28112 
16:27234 


16:26468 
16:26467 


16:26471 
16:26474 


16:29161 

16:28550 
16:28551 

16:25893 
16:28556 
16:27007 
16:25894 
16:28335 
16:25895 
16:27024 
16:28557 
16:28467 
16:27804 
16:29372 
16:25896 
16:25897 
16:26525 
16:26846 
16:25898 
16:26908 
16:27805 
16:28044 
16:27534 
16:28615 
16:27747 
16:25915 
16:27025 
16:25916 
16:27535 
16:27536 
16:25917 
16:28431 

16:26156 
16:27026 
16:25918 
16:25919 
16:25920 
16:25921 

16:27537 
16:27538 
16:25922 
16:25923 
16:27027 
16:26834 
16:25924 
16:27539 
16:27028 
16:28653 
16:25925 
16:27029 
16:26514 
16:25926 
16:27748 
16:27030 
16:25927 


16:25655 


16:26879 
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Source of 
Availability 


OSTI: 
OSTI: 
OSTI: 
OSTI: 


OSTI: 
OSTI: 


OSTI: 
OSTI; 


OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI: 
OSTI: 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OST}; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST}; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


See DOE/PC/89773—4 


See NUREG-1441 


Order 
Number 


DE91513183 
DE91513221 
DE91513317 
DE91513356 


DE91519579 
DE91519581 


DE91519575 
DE91519577 


7191513417 
7191797195 
7191513455 
T191502419 
7191797212 
7191513435 
T191797208 
T1I91797191 

7191797205 
T191797186 
7191797210 
7191797193 
7191797216 
7191797166 
T191797206 
7191797214 
7191797170 
7191502478 
7191797203 

7191797168 
7191502425 
7191502417 
7191502483 
7191797189 
7191797285 
7191797199 
7191502410 
T191502481 

7191502479 
7191502480 
7191797283 
7191502411 

T1I91797275 
7191797184 
7191797273 
7191797287 
7191797198 
7191797289 
T191797280 
7191797277 
7191502420 
T191797201 

7191797428 
7191797415 
7191502421 

T191502422 
7191797181 

7191797179 
T191502423 
7191797263 
7191797416 
7191502482 
7191502424 
7191797261 
7191502407 


Distribution 
Category 





Report 
Number 


FMPC/Sub- 
022 
030 
FNAL/C- 
91/113 
91/170 
91/173 


91/193-E 
91/78-A 
91/90 
91/95 
FNAL/Pub— 
9119-Rev. 
FRCEA-TH- 
343 
FSU-HEP- 
051290 
FhG-IWM-W- 
3/90 
6/90 
GA-A- 
20493 
20543 
GEH- 
26434-400 
GKN- 
1987 
1988 
1989 
GKSS— 
90/E/39 
90/E/41 
90/E/46 
91/E/1 
91/E/3 
GSF- 
29/90 
36/90 
38/90 
6/90 
GSF-TL- 
3/90 
40/90 
45/90 
GSE 
91-04 
91-05 
91-10 


91-12(prepr.) 
iwi 


7612 
HAN- 

35381 
35550 
35851 
36082 
36265 
36821 
36972 
37275 
37443 
37736 
38001 
40145 
40269 
40549 
40741 
40918 
41034 


Abstract 
Number 


16:25766 
16:25780 


16:28218 
16:28337 
16:28860 


16:28931 
16:28859 
16:29521 
16:28162 


16:28183 
16:27750 
16:28338 


16:27749 
16:27540 


16:27299 
16:26558 


16:28045 


16:26515 
16:26516 
16:26517 


16:27541 
16:28117 
16:28118 
16:29453 
16:28119 


16:28502 
16:25934 
16:25935 
16:25928 


16:25928 
16:25934 
16:25935 


16:29090 
16:29069 
16:28219 
16:29108 


16:27400 


16:26018 
16:26019 
16:26020 
16:26021 
16:26022 
16:26023 
16:26024 
16:26025 
16:26026 
16:26027 
16:26028 
16:26029 
16:26030 
16:26031 
16:26032 
16:26033 
16:26034 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See SSCL-277-Rev. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See GSF-6/90 
See GSF-36/90 
See GSF-38/90 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


d 
8 


mmmm mmm mm 
—_~ — —_— — 

© 
8 8 


8888 888 


Order 
Number 


DE91015797 
DE91015798 


DE91016045 
DE91016468 
DE91016469 


DE91017357 
DE91014863 
DE91017359 
DE91011979 


DE91797281 
DE91015702 


DE91514895 
DE91514896 


DE91015224 
DE91014845 


DE91016002 


DE91640541 
DE91640542 
DE91640543 


DE91514841 
DE91515546 
DE91515544 
DE91516012 
DE91523180 


DE91523336 
DE91523281 
DE91523280 
DE91514897 


DE91514890 
DE91514883 
DE91515875 
DE91514889 


DE91523182 


DE91016133 
DE91016132 
DE91016134 
DE91016135 
DE91016136 
DE91016137 
DE91016166 
DE91016167 
DE91016138 
DE91016139 
DE91016140 
DE91016141 
DE91016142 
DE91016143 
DE91016144 
DE91016145 
DE91016168 


HAN- 


Distribution 
Category 


MF-715 
MF-715 


MF-406 
MF-414 
MF-412: 
MF-405 
MF-414 
MF-412 
MF-405 
MF-400 


MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 


MMMM m Mmmm mmmmmmm 
SSSSSSSBBEsssessss 


41279 16:26035  OSTI; NTIS (US Sales Only); GPO Dep. DE91016169 MF-702 
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HAN- 


Order Distribution 
Number Category 


Report Abstract Source of 
Number Number Availability 


59 
38 


DE91016170 MF-702 
DE91016171 MF-702 
DE91016172 MF-702 
DE91016173 MF-702 
DE91016174 MF-702 


41533 16:26036 OSTI; NTIS (US Sales Only); GPO Dep. 
41696 16:26037 OSTI; NTIS (US Sales Only); GPO Dep. 
41864 16:26038 OSTI; NTIS (US Sales Only); GPO Dep. 
42084 16:26039 OSTI; NTIS (US Sales Only); GPO Dep. 
42279 16:26040 OSTI; NTIS (US Sales Only); GPO Dep. 
42387 16:26118 See HW-21699 
42558 16:26041 OSTI; NTIS (US Sales Only); GPO Dep. 
42803 16:26042 OSTI; NTIS (US Sales Only); GPO Dep. 
43102 16:26043 OSTI; NTIS (US Sales Only); GPO Dep. 
}: 
); 


at ah a ak a 


DE91016146 MF-702 
DE91016147 MF-702 
DE91016003 MF-702 
DE91016175 MF-702 
DE91016176 MF-702 
DE91016148 MF-702 
DE91016149 MF-702 
DE91016150 MF-702 
DE91016378 MF-702 
DE91016379 MF-702 
DE91016381 MF-702 
DE91016380 MF-702 
DE91016382 MF-702 
DE91016383 MF-702 


43291 16:26044 OSTI; NTIS (US Sales Only); GPO Dep. 
43561 16:26045 OSTI; NTIS (US Sales Only); GPO Dep. 
43761 16:26046 OSTI; NTIS (US Sales Only); GPO Dep. 
44002 16:26047 OSTI; NTIS (US Sales Only); GPO Dep. 
44253 16:26048 OSTI: NTIS (US Sales Only); GPO Dep. 
44518 16:26049 OSTI; NTIS (US Sales Only); GPO Dep. 
44715 16:26050 OSTI; NTIS (US Sales Only); GPO Dep. 
44997 16:26051 OSTI; NTIS (US Sales Only); GPO Dep. 
45135 16:26052 OST}; NTIS (US Sales Only); GPO Dep. 
45429 16:26053 OSTI; NTIS (US Sales Only); GPO Dep. 
45656 16:26054 OSTI;NTIS (US Sales Only); GPO Dep. 
45659 16:25853 See HW-24928 

45828 16:26909 OSTI; NTIS (US Sales Only); GPO Dep. 
45954-Pt.6 16:26910 OSTI; NTIS; GPO Dep. 

45954-Pt.7 16:26911 OSTI; NTIS: GPO Dep. 

45954-Pt.8 16:26912 | OSTI; NTIS; GPO Dep. 

45988 16:26055 OSTI; NTIS (US Sales Only); GPO Dep. 
46382 16:26056 OSTI; NTIS (US Sales Only); GPO Dep. 
46524 16:26057 OSTI; NTIS (US Saies Only); GPO Dep. 

); 
Ds 


Mmmm MmMmMmMmMmMmmMmmMmmm mmmmm 


eS ee ee ee ee ee 


DE91016180 MF-700 
DE91015349 MF-731 
DE91015350 MF-731 
DE91015351 MF-731 
DE91016384 MF-702 
DE91016385 MF-702 
DE91016386 MF-702 
DE91016387 MF-702 
DE91016388 MF-702 


POHHOHOOHOS 


46632 16:26058 OSTI; NTIS (US Sales Only); GPO Dep. 
46938 16:26059 OSTI; NTIS (US Sales Only); GPO Dep. 
47154 16:26062 See HW-26025 

47296 16:26063 See HW-26054 

47639 16:26064 See HW-26251 

47813 16:26065 See HW-26407 

48127 16:26066 See HW-26587 

48331 16:26067 See HW-26710 

48636 16:26068 See HW-26871 

48790 16:26069 See HW-27012 

48925 16:26867 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91016181 MF-700 
48980 16:26070 See HW-27114 

49121-Del. 16:25781 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91016460 MF-700 
49157-Del. 16:25782 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91016461 MF-700 
49310-Del. 16:27542 OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91016004 MF-704 
49700 16:26071 See HW-27547 

49772 16:26072 See HW-27600 

49928 16:26073 See HW-27732 

50233 16:26074 See HW-28018 

50400 16:26075 See HW-28132 

50585 16:26076 See HW-28266 

50765 16:26077 See HW-28376 

51152 16:26078 See HW-28708 

51231 16:26079 See HW-28768 

51333 16:26080 See HW-28863 

51740 16:26081 See HW-29101 

52002 16:26082 See HW-29379 

52114 16:26083 See HW-29444 

52388 16:26869 See HW-29661 

52728 16:26085 See HW-29985 

53821 16:26086 See HW-30871 

53824 16:26087 See HW-30872 

54066-Del. 16:25783 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91016455 

54437 16:26090 See HW-31362 

55179 16:26092 See HW-31975 

57166 16:26094 See HW-33875 

57305 16:26095 See HW-34044 

58010 16:26096 See HW-35181 

58257 16:26097 See HW-35668 

58689 16:26098 See HW-36051 

60376 16:26101 See HW-39251 

61650-Del. 16:25813 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99 DE91016459 

61653-Del. 16:25814 | OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91016458 


mmmmmmmmm 
a ck Gh ok oh ak od oh oh 
SESSSSSES 
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Report Abstract Source of Order Distribution 
Number Number Availability ‘ Number Category 


61662-Del. 16:25784 OSTI: NTIS (US Sales Only); GPO Dep .99: DE91016462 MF-700 
61678 16:25815 OSTI: NTIS (US Sales Only): GPO Dep. .99: DE91016457 MF-700 
62359-DEL. 16:25785 OSTI: NTIS (US Sales Only): GPO Dep .99: DE91016463 MF-700 
62372-DEL. 16:25786 OSTI: NTIS (US Sales Only): GPO Dep .99: DE91016464 MF-700 
6367 1-Del. 16:25787 OSTI: NTIS (US Sales Only); GPO Dep .99: DE91016456 MF-700 
64313 16:27031 See HW-44708-Vol.2 

65347 16:26913 OSTI; NTIS (US Sales Only); GPO Dep .99: DE91016178 MF-700 

HBEP- 
08(2G3) 16:26518 OSTI; NTIS (US Sales Only): GPO Dep. 
53(3P19) 16:26526 OSTI; NTIS (US Sales Only); GPO Dep. 
54(3P20) 16:26519 OSTI; NTIS (US Sales Only); GPO Dep. 
55(3P21) 16:26520 OSTI; NTIS (US Sales Only); GPO Dep. 
HEDL-TME- 

80-9 16:27543 OSTI; NTIS; INIS; GPO Dep. 

80-10 16:27544 OSTI; NTIS; INIS; GPO Dep. 

80-11 16:27545 OSTI; INIS; NTIS; GPO Dep 

80-18 16:27546 OSTI; NTIS; INIS; GPO Dep. 

80-49 16:27547 OSTI; NTIS; INIS; GPO Dep. 

81-10 16:27548 OSTI; NTIS; INIS; GPO Dep. 

81-12 16:27549 OSTI; INIS; NTIS; GPO Dep. 


DE91017277 MF-523 
DE91017181 MF-523 
DE91017180 MF-523 
DE91017179 MF-523 


ab ab at wb 
888 8 


DE91015606 MF-532 
DE91015607 MF-532 
DE91015608 MF-532 
DE91015605 MF-532 
DE91015592 MF-532 
DE91015626 MF-532 
DE91015593 MF- 
530T 
DE91015594 MF-530 
DE91015598 PC-532; 
PC-538 
DE91015601 MF-532 
DE91015630 MF-530 
DE91015597 PC-532; 
PC-538 


awh af ob od of ot ot 


81-13 16:27550 OSTI; NTIS; INIS; GPO Dep. 
82-1 16:27551 OSTI; INIS; NTIS; GPO Dep. 


—_ 


82-25 16:27552 OSTI; NTIS; INIS; GPO Dep. 
82-48 16:27553 OSTI; NTIS; INIS; GPO Dep. 
83-7 16:27554 OSTI; NTIS; GPO Dep. 


mmm mm mmmmmmm mmmm 


888 88 8888888 


—_— — — 


HEDL-TR- 
681-412-002 16:26757 OSTI; INIS; NTIS; GPO Dep. 
HIFAN- 


m 
8 


DE91015589 MF-538 
16:28289 See LBL-28115 


16:28432 OSTI; NTIS; GPO Dep. 


_ 


DE91012289 MF-310 


11226-DEL. 16:26915 OSTI; NTIS (US Sales Only); GPO Dep. 
15550-DEL. 16:25851 OSTI; NTIS (US Sales Only); GPO Dep. 
15843-DEL. 16:25852 OSTI; NTIS (US Sales Only); GPO Dep. 
17747 16:25936 OSTI; NTIS (US Sales Only); GPO Dep. 
19816-DEL. 16:28654 OSTI; NTIS (US Sales Only); GPO Dep. 
20277-RD 16:26060 OSTI; NTIS (US Sales Only); GPO Dep. 
21497 16:26061 OSTI; NTIS (US Sales Only); GPO Dep. 
21699 16:26118 OSTI; NTIS (US Sales Only); GPO Dep. 
24928 16:25853 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91015998 MF-700 
DE91015999 MF-700 
DE91016007 MF-700 
DE91015238 MF-711 
DE91016006 MF-708 
DE91016000 MF-702 
DE91016326 MF-702 
DE91016557 MF-700 
DE91016179 MF-500; 
MF-700 
DE91015073 MF-600 
DE91016328 MF-702 
DE91016329 MF-702 
DE91016330 MF-702 
DE91016331 MF-702 
DE91016327 MF-702 
DE91016332 MF-702 
DE91016333 MF-702 
DE91016334 MF-702 
DE91016337 MF-702 
DE91016335 MF-702 
DE91016336 MF-702 
DE91016338 MF-702 
DE91016339 MF-702 
DE91017043 MF-711 
DE91017044 MF-520 
DE91016340 MF-702 
DE91016341 MF-702 
DE91016152 MF-702 
DE91016342 MF-702 
DE91016346 MF-702 
DE91016347 MF-702 
DE91016348 MF-702 
DE91015075 MF-600 
DE91016349 MF-702 
DE91016351 MF-702 


wk ek ek ek ek od eh ot td 


SSSSSSSSSSSSSSssssssssssss Bssssssss 8 


25781-E 16:28468 OSTI; NTIS; GPO Dep. 

26025 16:26062  OSTI; NTIS (US Sales Only); GPO Dep. 
26054 16:26063 OSTI; NTIS (US Sales Only); GPO Dep. 
26251 16:26064  OSTI; NTIS (US Sales Only); GPO Dep. 
26407 16:26065 OSTI; NTIS (US Sales Only); GPO Dep. 
26587 16:26066 OSTI; NTIS (US Sales Only); GPO Dep. 
26710 16:26067 OSTI; NTIS (US Sales Only); GPO Dep. 
26871 16:26068 OSTI; NTIS (US Sales Only); GPO Dep. 
27012 16:26069 OSTI; NTIS (US Sales Only); GPO Dep. 
27114 16:26070 OSTI; NTIS (US Sales Only); GPO Dep. 
27547 16:26071 OST; NTIS (US Sales Only): GPO Dep. 
27600 16:26072 OSTI; NTIS (US Sales Only); GPO Dep. 
27732 16:26073  OSTI; NTIS (US Sales Only); GPO Dep. 
28018 16:26074 OSTI; NTIS (US Sales Only); GPO Dep. 
28074 16:25937  OSTI; NTIS (US Sales Only); GPO Dep. 
28080 16:26916  OSTI; NTIS (US Sales Only); GPO Dep. 
28132 16:26075  OSTI; NTIS (US Sales Only); GPO Dep. 
28266 16:26076 - OSTI; NTIS (US Sales Only); GPO Dep. 
28376 16:26077 OSTI; NTIS (US Sales Only); GPO Dep. 
28708 16:26078 OSTI; NTIS (US Sales Only); GPO Dep. 
28768 16:26079 OSTI; NTIS (US Sales Only); GPO Dep. 
28863 16:26080 OSTI; NTIS (US Sales Only); GPO Dep. 
29101 16:26081 OSTI; NTIS (US Sales Only); GPO Dep. 
29229-E 16:28469 OSTI; NTIS; GPO Dep. 

29379 16:26082 OSTI; NTIS (US Sales Only); GPO Dep. 
29444 16:26083  OSTI; NTIS (US Sales Only); GPO Dep. 


E 
& 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
e 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


ee eh eh we eh eh wt at ot ot ot ot 
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Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 
Number 


Distribution 
Category 


DE91016352 MF-702 
DE91016353 MF-702 
DE91016354 MF-702 
DE91016355 MF-702 
DE91016356 MF-702 
DE91016357 MF-702 
DE91016358 MF-702 
DE91016325 MF-702 
DE91016359 MF-702 
DE91016162 MF-702 
DE91016163 MF-702 
DE91016360 MF-702 
DE91016164 MF-702 
DE91016165 MF-702 
DE91016361 MF-702 
DE91016362 MF-702 
DE91016363 MF-702 
DE91016364 MF-702 
DE91016350 MF-702 
DE91016365 MF-702 
DE91016001 MF-700 
DE91016367 MF-702 
DE91016368 MF-702 
DE91017111 MF-600 
DE91016369 MF-702 
DE91017112 MF-600 
DE91015235 MF-520 
DE91017018 MF-600 
DE91016005 MF-520 
DE91017113 MF-600 
DE91017114 MF-600 
DE91017116 MF-500 
DE91017021 MF-600 
DE91017117 MF-721 
DE91017045 MF-731 
DE91016177 MF-702 
DE91017123 MF-510 
DE91015165 MF-711 
DE91015167 MF-706 
DE91016956 MF-702 
DE91017061 MF-700 
DE91017050 MF-700 
DE91017101 MF-731 
DE91017022 MF-731 
DE91017024 MF-731 
DE91017025 MF-731 
DE91017026 MF-731 
DE91017027 MF-731 
DE91017102 MF-731 
DE91017028 MF-731 
DE91017029 MF-731 
DE91017030 MF-731 
DE91017031 MF-731 
DE91017032 MF-731 
DE91017033 MF-731 
DE91017034 MF-731 
DE91017035 MF-731 
DE91017036 MF-731 
DE91017037 MF-731 
DE91017038 MF-731 
DE91017039 MF-731 
DE91017040 MF-731 
DE91017041 MF-731 
DE91017042 MF-731 
DE91017048 MF-700 


29661 16:26869 OSTI; NTIS (US Sales Only): GPO Dep 
29668 16:26084 OSTI: NTIS (US Sales Only): GPO Dep. 
29985 16:26085 OSTI; NTIS (US Sales Only): GPO Dep 
30871 16:26086 OSTI: NTIS (US Sales Only): GPO Dep 
30872 16:26087 OSTI; NTIS (US Sales Only): GPO Dep 
30873 16:26088 OSTI; NTIS (US Sales Only): GPO Dep 
31074 16:26089 OSTI: NTIS (US Sales Only): GPO Dep. 
31362 16:26090 OSTI: NTIS (US Sales Only): GPO Dep. 
31659 16:26091 OSTI; NTIS (US Sales Only); GPO Dep. 
31975 16:26092 OST}; NTIS (US Sales Only); GPO Dep. 
32920 16:26093 OSTI; NTIS (US Sales Only): GPO Dep. 
33875 16:26094 OSTI; NTIS (US Sales Only); GPO Dep. 
34044 16:26095 OSTI; NTIS (US Sales Only); GPO Dep. 
35181 16:26096 OSTI; NTIS (US Sales Only): GPO Dep 
35668 16:26097  OSTI; NTIS (US Sales Only): GPO Dep. 
36051 16:26098 OSTI; NTIS (US Sales Only); GPO Dep. 
36727 16:26099 OSTI; NTIS (US Sales Only); GPO Dep. 
37495 16:26100 OSTI; NTIS (US Sales Only); GPO Dep. 
39251 16:26101 OST; NTIS (US Sales Only); GPO Dep. 
39606 16:26102 OSTI; NTIS (US Sales Only); GPO Dep. 
40154 16:25854 OSTI: NTIS (US Sales Only); GPO Dep. 
41382 16:26103 OSTI; NTIS (US Sales Only): GPO Dep. 
41664 16:26104 OSTI; NTIS (US Sales Only); GPO Dep. 
42899 16:26917 OSTI; NTIS (US Sales Only); GPO Dep. 
43072 16:26105 OSTI; NTIS (US Sales Only); GPO Dep. 
43979 16:26119 OSTI; NTIS (US Sales Only); GPO Dep. 
44260 16:26918 | OSTI; NTIS (US Sales Only); GPO Dep. 
44706 16:26120 OSTI; NTIS (US Sales Only); GPO Dep. 
44708-Vol.2 16:27031 OSTI; NTIS (US Sales Only); GPO Dep. 
45114 16:26121 OSTI; NTIS (US Sales Only); GPO Dep. 
45115-E 16:26122 OSTI; NTIS (US Sales Only); GPO Dep. 
48842 16:25855 OSTI; NTIS (US Sales Only); GPO Dep. 
50586 16:26123 OSTI; NTIS (US Sales Only); GPO Dep. 
52493 16:25938 OSTI; NTIS (US Sales Only); GPO Dep. 
52845 16:25816 | OSTI; NTIS (US Sales Only); GPO Dep. 
54953 16:26891 OSTI; NTIS (US Sales Only); GPO Dep. 
55183 16:26919 OSTI; NTIS (US Sales Only); GPO Dep. 
56548-RD 16:25817 OSTI; NTIS (US Sales Only); GPO Dep. 
61580 16:26856 OSTI; NTIS (US Sales Only); GPO Dep. 
63765 16:26870 OSTI; NTIS (US Sales Only); GPO Dep. 
7-1793-Del. 16:26868 OSTI; NTIS (US Sales Only); GPO Dep. 
7-2520-Del. 16:26914 | OSTI; NTIS (US Sales Only); GPO Dep. 
7-5008 16:25788 OSTI; NTIS (US Sales Only); GPO Dep. 
7-5033 16:25789 OSTI; NTIS (US Sales Only); GPO Dep. 
7-5062 16:25790 OSTI; NTIS (US Sales Only); GPO Dep. 
7-5150 16:25791 OSTI; NTIS (US Sales Only); GPO Dep. 
7-5212 16:25792 OSTI; NTIS (US Sales Only); GPO Dep. 
7-5274 16:25793 OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


7-5296 16:25794 
7-5341 16:25795 
7-5357 16:25796 
7-5395 16:25797 
7-5427 16:25798 
7-5480 16:25799 
7-5512 16:25800 
7-5547 16:25801 
7-5563 16:25802 
7-5596 16:25803 
7-5656 16:25804 
7-5679 16:25805 
7-5705 16:25806 
7-5881 16:25807 
7-6095 16:25808 
7-6118 16:25809 
89081 16:26920 
JAEA-AL- 
039 16:27813 
IAEA-NDS- 
126(Rev.0) 
IAEA-R- 
4966-F 16:26527 


SSSSSSSSSSSSSSSSSSSSSISSSSISSSISSSBSssssssssssssssssssss: 


OSTI; NTIS (US Sales Only); INIS DE91641956 


16:29045  OSTI; NTIS (US Sales Only); INIS DE91637460 


OSTI; NTIS (US Sales Only); INIS DE91642460 


980 ERA Vol. 16, No. 10 





Report 
Number 


5249-F 
IAEA-TECDOC— 

590 

591 

592 


010/91 
12/90 
18/90 
20/90 
22/90 
24/90 
25/90 
26/90 
27/90 


Abstract 
Number 


16:27032 


16:26508 
16:26509 
16:26510 
16:26511 
16:27033 
16:26528 


16:27751 
16:28952 
16:29016 
16:28953 
16:28954 
16:28086 
16:28883 
16:29231 
16:28861 
16:28087 
16:29232 
16:29233 
16:29234 
16:29235 
16:29236 
16:29186 
16:28862 
16:27867 
16:29238 
16:29109 
16:29018 
16:29239 
16:29187 
16:28999 
16:29240 
16:29237 
16:29241 
16:29242 
16:29243 
16:27868 
16:29244 
16:29245 
16:29019 
16:29020 
16:28955 
16:28956 
16:29017 
16:28627 
16:27869 
16:29188 


16:27235 
16:27241 


16:29285 
16:29286 
16:28189 


16:29246 
16:28088 
16:29247 
16:29221 
16:29000 
16:29110 
16:28957 
16:28863 
16:29021 
16:29022 
16:28864 
16:29248 
16:29249 


Source of 
Availability 


OSTI; NTIS (US Sales Only): 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); 
); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTi; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/ET/53088—489 
See DOE/ET/53088-500 
See DOE/ET/53088-504 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST; NTIS (US Sales Only); 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE91641314 


DE91641295 
DE91641296 
DE91641297 
DE91641298 
DE91641299 
DE91641322 


DE91642064 
DE91641809 
DE91641524 
DE91641810 
DE91641759 
DE91642287 
DE91641575 
DE91641474 
DE91641684 
DE91642288 
DE91641475 
DE91641476 
DE91641477 
DE91641478 
DE91641479 
DE91641602 
DE91641720 
DE91641981 
DE91641480 
DE91641833 
DE91641525 
DE91641504 
DE91641603 
DE91641559 
DE91641481 
DE91641482 
DE91641488 
DE91641489 
DE91641483 
DE91641982 
DE91641484 
DE91641485 
DE91641526 
DE91641527 
DE91641811 
DE91641769 
DE91641528 
DE91642175 
DE91641983 
DE91641594 


DE91513072 


DE91513096 


DE91641490 
DE91642289 
DE91641491 
DE91641748 
DE91641560 
DE91641834 
DE91641812 
DE91641734 
DE91641529 
DE91641530 
DE91641735 
DE91641492 
DE91641493 


IFT-P- 


Distribution 
Category 
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IFT-P_ 


Report 
Number 


28/90 

30/90 

31/90 

33/90 

34/90 

36/89 

38/90 

39/89 

39/90 
IFUSP-P- 

587 

780 

781 

855 

856 

857 

858 

859 

860 

861 

862 

863 

864 

867 

868 

870 

871 

872 

873 

874 

876 

877 

878 

879 

881 

882 
IFVE-OEF- 

90-103. 

90-115. 

90-135. 

90-166. 

90-70. 

90-78. 

90-89. 

90-96. 

90-99. 
IFVE-OEF-OEA- 

90-57. 
IFVE-OEF-OR- 

90-154. 
IFVE-OEIUNK- 

90-134. 
IFVE-OLU- 

90-126 

90-55. 
IFVE-ONF- 

90-173 
IFVE-OP- 

90-44. 
IFVE-OTF— 

89-190 

89-8. 

90-109. 
IFVE-TD- 

90-136. 
IHEP-OEF— 

90-103 

90-115 

90-135 

90-166 

90-70 


Abstract 
Number 


16:29250 
16:29001 
16:29111 
16:29251 
16:29112 
16:29287 
16:29252 
16:28958 
16:29113 


16:29091 
16:27672 
16:29189 
16:29288 
16:29023 
16:29024 
16:29190 
16:28959 
16:29064 
16:28960 
16:29253 
16:29114 
16:28865 
16:28961 
16:29115 
16:28962 
16:29025 
16:29002 
16:29026 
16:29027 
16:29191 
16:29116 
16:29117 
16:29082 
16:29118 
16:29119 


16:29046 
16:28343 
16:28933 
16:28965 
16:28339 
16:28932 
16:28340 
16:28341 
16:28342 


16:28344 
16:28345 
16:28346 


16:28163 
16:28190 


16:28963 
16:28220 


16:28964 
16:28966 
16:29254 


16:29256 


16:29046 
16:28343 
16:28933 
16:28965 
16:28339 
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Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI: NTIS (US Sales Only); 
OSTI: NTIS (US Sales Only); 
OSTI: NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 

( 

( 

( 

( 


i; 
); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales. Only); 


See IHEP-OEF-90-103 
See IHEP-OEF-90-115 
See IHEP-OEF-90-135 
See IHEP-OEF—90-166 
See IHEP-OEF—-90-70 
See IHEP-OEF-90-78 
See IHEP-OEF—-90-89 
See IHEP-OEF—90-96 
See IHEP-OEF-90-99 


See IHEP-OEF-OEA-90-57 
See IHEP-OEF-ORI-90-154 
See IHEP-OEIUNK-90-134 


OSTI; NTIS (US Sales Only); 
See IHEP-OLU-90-55 


OSTI; NTIS (US Sales Only); 
See IHEP-OP-90-44 

OSTI; NTIS (US Sales Only); 
See IHEP-OTF-89-8 

See IHEP-OTF—-90-109 


See IHEP-TD-90-136 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


Order 
Number 


DE91641505 
DE91641561 
DE91641851 
DE91641494 
DE91641852 
DE91641647 
DE91641506 
DE91641770 
DE91641853 


DE91639981 
DE91642050 
DE91641611 
DE91641627 
DE91639751 
DE91639752 
DE91641604 
DE91639928 
DE91639966 
DE91639934 
DE91639748 
DE91641854 
DE91641736 
DE91641813 
DE91641835 
DE91641814 
DE91641531 
DE91641562 
DE91641532 
DE91641533 
DE91641605 
DE91641855 
DE91641856 
DE91641928 
DE91641857 
DE91641836 


DE91640399 


DE91637101 


DE91639924 


DE91639962 
DE91640638 
DE91639940 
DE91639929 
DE91640639 


Distribution 
Category 





INIS-BR- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


90-78 16:28932 OSTI: NTIS (US Sales Only) DE91641044 
90-89 16:28340 OSTI: NTIS (US Sales Only) DE91640640 
90-96 16:28341 OSTI; NTIS (US Sales Only): DE91640641 
90-99 16:28342 OSTI; NTIS (US Sales Only): DE91640642 

IHEP-OEF-OEA- 

90-57 16:28344 OSTI; NTIS (US Sales Only); DE91640650 

IHEP-OEF-ORI- 

90-154 16:28345 OSTI; NTIS (US Sales Only): DE91640637 

IHEP-OEIUNK- 

90-134 16:28346 OSTI; NTIS (US Sales Only): DE91640643 

IHEP-OLU- 

90-55 16:28190 OSTI; NTIS (US Sales Only): DE91641262 

IHEP-OP- 

90-44 16:28220 OSTI; NTIS (US Sales Only); DE91640403 

IHEP-OTF— 

89-8 16:28966 OSTI; NTIS (US Sales Only): DE91639930 
90-109 16:29254 OSTI; NTIS (US Sales Only); DE91639749 
IHEP-TD- 
90-136 16:29256 OSTI; NTIS (US Sales Only): DE91639740 
90-156 16:28968 OSTI; NTIS (US Sales Only); DE91639925 
90-159 16:28969 OSTI; NTIS (US Sales Only); DE91639920 
90-73 16:29255 OSTI; NTIS (US Sales Only); DE91639743 
90-92 16:28967 OSTI; NTIS (US Sales Only); DE91639931 

ILWRP- 
89-P1-P2. 16:25885 See DOE-RW-90.011 

IN2P3— 
90-03-PT.1 16:28914 OSTI; NTIS (US Sales Only) DE91502401 
90-03-PT.2 16:28866 OSTI; NTIS (US Sales Only) DE91502398 

INDC(CCP)- 
326/L+F 16:29061 OSTI; NTIS (US Sales Only); INIS DE91641118 
330/L 16:29066 OSTI; NTIS (US Sales Only); INIS DE91641120 

INFO- 

0114 16:26588 OSTI; NTIS (US Sales Only); INIS DE91642494 
0126 16:26790 OSTI; NTIS (US Sales Only); INIS DE91642748 
0163 16:26239 OSTI; NTIS (US Sales Only); INIS DE91642275 
0236(E) 16:29162  OSTI; NTIS (US Sales Only); INIS DE91642233 
0252 16:27255 OST}; NTIS (US Sales Only); INIS DE91642741 
0262 16:29163 OSTI; NTIS (US Sales Only); INIS DE91642234 
0264 16:26124 OSTI; NTIS (US Sales Only); INIS DE91642758 
0273 16:26791 OSTI; NTIS (US Sales Only); INIS DE91642749 
0274 16:25939 OSTI; NTIS (US Sales Only); INIS DE91642684 
0275 16:25940 OSTI; NTIS (US Sales Only); INIS DE91642212 
0276 16:28655 OSTI; NTIS (US Sales Only); INIS DE91642136 
0278 16:29164 OSTI; NTIS (US Sales Only); INIS DE91642235 
0280 16:28656 OSTI; NTIS (US Sales Only); INIS DE91642140 
0287 16:28657 OSTI; NTIS (US Sales Only); INIS DE91642131 
0288 16:26835 OSTI; NTIS (US Sales Only); INIS DE91642409 
0289 16:29568 OSTI; NTIS (US Sales Only); INIS DE91642759 
0290 16:28503 OST}; NTIS (US Sales Only); INIS DE91642148 
0295 16:29522 OSTI; NTIS (US Sales Only); INIS DE91642768 
0298-1 16:27256 OSTI; NTIS (US Sales Only); INIS DE91642742 
0304 16:28658  OSTI; NTIS (US Sales Only); INIS DE91638682 
0306 16:28836  OSTI; NTIS (US Sales Only); INIS DE91638683 
INIS-BR- 
2409 16:28504 OSTI; NTIS (US Sales Only); INIS DE91635118 
2411 16:27673 OSTI; NTIS (US Sales Only); INIS DE91635080 
2429 16:28884 OSTI; NTIS (US Sales Only); INIS DE91636292 
2455 16:25941 OSTI; NTIS (US Sales Only); INIS DE91635924 
2460 16:28628 OSTI; NTIS (US Sales Only); INIS DE91638733 
2464 16:26529 OSTI; NTIS (US Sales Only); INIS DE91639158 
2466 16:28659  OSTI; NTIS (US Sales Only); INIS DE91638509 
2467 16:28660 OSTI; NTIS (US Sales Only); INIS DE91638510 
2470 16:27814 OSTI; NTIS (US Sales Only); INIS DE91639984 
2471 16:28505 OSTI; NTIS (US Sales Only); INIS DE91640162 
2472 16:28506 OSTI; NTIS (US Sales Only); INIS DE91640163 
2473 16:27815 OSTI; NTIS (US Sales Only); INIS DE91639985 
2474 16:28507 OSTI; NTIS (US Sales Only); INIS DE91640164 
2475 16:27816 | OSTI; NTIS (US Sales Only); INIS DE91639986 
2476 16:27817 OSTI; NTIS (US Sales Only); INIS DE91639987 
2477 16:27818 | OSTI; NTIS (US Sales Only); INIS DE91639988 
2478 16:25734  OSTI; NTIS (US Sales Only); INIS DE91640165 
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INIS-BR- 


Report 
Number 


2479 
2480 
2481 
2482 
2483 
2484 
2485 
2486 
2488 
2489 
2490 
2492 
2493 
2495 
2496 
2497 
2500 
2501 
2502 
2503 
2504 
2586 
2592 
2593 
2594 
2595 
2596 
2597 
2598 
2599 
2600 
2601 
2602 
2603 
2604 
2605 
2606 
2607 
2611 
2613 
2614 
2615 
2616 
2617 
2618 
2619 
2620 
2621 
2622 
2623 
2624 
2625 
2626 
2627 
2628 
2629 
2630 
2631 
2632 
2633 
2634 
2635 
2636 
2637 
2638 
2639 
2640 
2641 
2642 
2643 
2644 


984 


Abstract 
Number 


16:26226 
16:28104 
16:26227 
16:26847 
16:26228 
16:26804 
16:26530 
16:27819 
16:27820 
16:27821 

16:27822 
16:27034 
16:26892 
16:26857 
16:27901 

16:25942 
16:28347 
16:25778 
16:27752 
16:28558 
16:28559 
16:28348 
16:28629 
16:28349 
16:28350 
16:27555 
16:28351 

16:27556 
16:28508 
16:28509 
16:28510 
16:28511 

16:28560 
16:28561 

16:28512 
16:28513 
16:28562 
16:28514 
16:29460 
16:28616 
16:27675 
16:26531 

16:27559 
16:28049 
16:29461 

16:26240 
16:26125 
16:29569 
16:29462 
16:27823 
16:29463 
16:28050 
16:27257 
16:26126 
16:27258 
16:28051 

16:29464 
16:29465 
16:26157 
16:28369 
16:26805 
16:26871 

16:26532 
16:27871 

16:28515 
16:27560 
16:26820 
16:29151 
16:29466 
16:25762 
16:25779 
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Source of 
Availability 


OST 
OST! 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI; 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI; 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI:; 
OSTI: 
OSTI: 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only): INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only): INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE91638948 
DE91639069 
DE91638949 
DE91639070 
DE91638950 
DE91640729 
DE91640547 
DE91637590 
DE91639989 
DE91639990 
DE91639991 
DE91639089 
DE91639404 
DE91639122 
DE91638930 
DE91639574 
DE91639453 
DE91640342 
DE91640139 
DE91638718 
DE91638719 
DE91640651 
DE91638753 
DE91640652 
DE91640653 
DE91640099 
DE91640654 
DE91640115 
DE91638423 
DE91638424 
DE91638425 
DE91638426 
DE91638446 
DE91638447 
DE91638427 
DE91638428 
DE91638448 
DE91638429 
DE91639722 
DE91638854 
DE91640131 
DE91640548 
DE91640100 
DE91641253 
DE91640773 
DE91640269 
DE91640288 
DE91640742 
DE91640774 
DE91639992 
DE91640775 
DE91640371 
DE91640737 
DE91640376 
DE91640730 
DE91640381 
DE91640776 
DE91640777 
DE91640745 
DE91640655 
DE91640731 
DE91640276 
DE91640549 
DE91640037 
DE91640166 
DE91640101 
DE91640550 
DE91640431 
DE91640778 
DE91640167 
DE91640343 


Distribution 
Category 





Report 
Number 


2645 
2646 
2647 
2648 
2649 
2650 
2651 

2652 
2653 
2654 
2655 
2656 
2657 
2658 
2659 
2660 
2661 

2662 
2663 
2664 
2665 
2666 
2667 
2668 
2669 
2670 
2671 

2672 
2673 


INIS-GB- 


350 
350(1991) 


INIS-SU- 


225 
242 
254 


INIS-mf— 


12199 
12200 
12201 
12202 
12832 
12838 
12841 
12866 
12867 
12868(v.1,2) 
12869 
12871 
12877 
12883 
12885 
12886 
12887 
12890 
12891 
12892 
12893 
12894 
12895 
12896 
12898 
12899 
12900 
12901 
12902 
12903 
12910 
12911 
12912 
12913 


Abstract 
Number 


16:28154 
16:29099 
16:27824 
16:28378 
16:29195 
16:26894 
16:29123 
16:28379 
16:28380 
16:28381 
16:25767 
16:28563 
16:28632 
16:27825 
16:26533 
16:28382 
16:27754 
16:26534 
16:25818 
16:29196 
16:28885 
16:28886 
16:29049 
16:27826 
16:29197 
16:27565 
16:28887 
16:26241 
16:28888 


16:29467 
16:28662 


16:28848 
16:28849 
16:27793 


16:27566 
16:27035 
16:26559 
16:25944 
16:26589 
16:29468 
16:29477 
16:27262 
16:29454 
16:29523 
16:26676 
16:26735 
16:25958 
16:29479 
16:28390 
16:28105 
16:27053 
16:26872 
16:28663 
16:26232 
16:29272 
16:29273 
16:29274 
16:29275 
16:29480 
16:28634 
16:29570 
16:29481 
16:28973 
16:28974 
16:26746 
16:26817 
16:26747 
16:27278 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE91640398 
DE91639983 
DE91640000 
DE91640663 
DE91639785 
DE91640625 
DE91639957 
DE91640633 
DE91640664 
DE91640665 
DE91640089 
DE91640281 
DE91640263 
DE91640001 
DE91640551 
DE91640666 
DE91640142 
DE91640552 
DE91640092 
DE91639796 
DE91639757 
DE91639758 
DE91639964 
DE91640002 
DE91639786 
DE91640117 
DE91639759 
DE91640270 
DE91640851 


DE91640779 
DE91640245 


DE91003116 
DE91003115 
DE91003109 


DE91515550 
DE91515784 
DE91515250 
DE91515778 
DE91640583 
DE91635961 

DE91633932 
DE91639626 
DE91639257 
DE91640746 
DE91640607 
DE91639374 
DE91640705 
DE91642783 
DE91639442 
DE91639071 

DE91639164 
DE91638783 
DE91641203 
DE91642281 

DE91640898 
DE91640899 
DE91640900 
DE91640901 

DE91641466 
DE91641211 

DE91641461 

DE91640780 
DE91639926 
DE91639921 

DE91642541 

DE91642400 
DE91642594 
DE91642718 


INIS-mf- 


Distribution 
Category 
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INIS-mf— 


Report 
Number 


12914 
12915 
12916 
12917 
12918 
12919 
12920 
12921 
12922 
12925 
12926 
12927 
12928 
12929 
12932 
12933 
12935 
12939 
12940 
12941 
12943 
12952 
12953 
12954 
12955 
12956 
14000 
INP- 
1484/PH 
1488/PH 
1489/PH 
1492/PL 
1493/PL 
1494/PH 
1495/PL 
1497/PH 
1500/PH 
1501/PH 
1502/PH 
1503/PH 
1509/PL 
1512/PH 
1516/PH 
1517/PL 
1521/PL 
1524/PH 
1527/PH 
1528/PL 
INP-MSU- 
90-11-157 
90-23-169 
90-24-170 
90-33-179 
90-38-184 
90-41-187 
INPE- 
4663 
5042 
5070/90 
5127 
5198 
INS- 
866 
868 
874 
IPEN-PUB- 
307 
329 
331 
333 
334 


Abstract 
Number 


16:29482 
16:26202 
16:26203 
16:26795 
16:26204 
16:26222 
16:26748 
16:26796 
16:26205 
16:29483 
16:25763 
16:29169 
16:26814 
16:27279 
16:26749 
16:25764 
16:25765 
16:27054 
16:29198 
16:28635 
16:28057 
16:28636 
16:28637 
16:28638 
16:28639 
16:28640 
16:28664 


16:29067 
16:29124 
16:29125 
16:29126 
16:29127 
16:29031 
16:29050 
16:28977 
16:29128 
16:29129 
16:28978 
16:29004 
16:29101 
16:29260 
16:29261 
16:29086 
16:29130 
16:29051 
16:28979 
16:29131 


16:29262 
16:29263 
16:28894 
16:29264 
16:29032 
16:28934 


16:29293 
16:29538 
16:28473 
16:29294 
16:28893 


16:29132 
16:28980 
16:29265 


16:28027 
16:26550 
16:27833 
16:28393 
16:27834 
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Source of 
Availability 


OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OST: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


’ 
’ 
’ 
’ 
’ 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91642784 
DE91642754 
DE91642755 
DE91642750 
DE91642756 
DE91642785 
DE91642595 
DE91642751 
DE91642752 
DE91642786 
DE91642091 

DE91642223 
DE91642719 
DE91642720 
DE91642596 
DE91642092 
DE91642093 
DE91642210 
DE91641606 
DE91642176 
DE91642293 
DE91642153 
DE91642154 
DE91642161 

DE91642163 
DE91642164 
DE91515781 


DE91641916 
DE91641844 
DE91641845 
DE91641867 
DE91641868 
DE91641534 
DE91641912 
DE91641760 
DE91641837 
DE91641846 
DE91641761 
DE91641563 
DE91641949 
DE91641507 
DE91641508 
DE91641931 
DE91641838 
DE91641913 
DE91641771 
DE91641869 


DE91640793 
DE91640794 
DE91640852 
DE91640795 
DE91639753 
DE91641045 


DE91642771 
DE91642772 
DE91642107 
DE91641642 
DE91642773 


DE91522438 
DE91508223 
DE91522323 


DE91638011 
DE91642774 
DE91641970 
DE91642659 
DE91641960 


Distribution 
Category 





Report 
Number 


335 
IPP- 

Wv172 
IRE 


131-88-01(2.ed.) 


131-88-02 
1989E 
1989N 
IS-M- 
669 
670 
IS-T- 
1534 
1559 
1561 
1565 
ITP-SB— 
90-102 
ITRI-TR- 
910601 
IWGFR- 
78 
lYaF— 
89-154 
90-7 
JAER-M- 
91-007 
91-010 
91-013 
91-029 
91-036 
91-050 
91-053 
91-056 
91-057 
91-058 
91-060 
91-061 
91-063 
91-064 
91-067 
91-070 
91-071 
91-072 
91-073 
91-074 
91-075 
91-076 
91-077 
91-078 
91-079 
91-084 
91-085 
JET-R- 
90-02 
90-06 
JINR- 
1-40-90 
5-38-89 
6-39-89 
9-89-176 
JINR-D- 
15-89-314 
JINR-E- 
2-89-288 
2-89-575 
2-89-828 
5-89-826 
JINR-R- 
1-89-424 
1-89-519 


Abstract 
Number 


16:28815 
16:29295 


16:29155 
16:29156 
16:28028 
16:28029 


16:27757 
16:27596 


16:27758 
16:27597 
16:27598 
16:28136 


16:28916 
16:26128 
16:27059 


16:28981 
16:29307 


16:29402 
16:25829 
16:26844 
16:27687 
16:29403 
16:29404 
16:27063 
16:26906 
16:29308 
16:29405 
16:28058 
16:28059 
16:29406 
16:26234 
16:28394 
16:26907 
16:26848 
16:29407 
16:29053 
16:27688 
16:26866 
16:27064 
16:26778 
16:26779 
16:29539 
16:26579 
16:29408 


16:29409 
16:29309 


16:28850 
16:28851 
16:28852 
16:28233 


16:29410 


16:29033 
16:29034 
16:29035 
16:29036 


16:28936 
16:28396 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OST}; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See ANL-HEP-CP-91-01 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


8888 88 


Order 
Number 


DE91642132 
DE91516022 


DE91639941 
DE91639942 
DE91640047 
DE91640048 


DE91015201 
DE91015161 


DE91014916 
DE91016161 
DE91014500 
DE91016160 


DE91015584 
DE91641349 


DE91639927 
DE91636671 


DE91790965 
DE91522049 
DE91522175 
DE91508077 
DE91522047 
DE91522209 
DE91522045 
DE91522042 
DE91522095 
DE91522203 
DE91522097 
DE91522040 
DE91522260 
DE91522099 
DE91522310 
DE91522312 
DE91522206 
DE91522262 
DE91522264 
DE91522266 
DE91522314 
DE91522268 
DE91522270 
DE91522272 
DE91522317 
DE91522319 
DE91522277 


DE91639849 
DE91636501 


DE91003120 
DE91003113 
DE91003114 
DE91639028 


DE91636683 


DE91636093 
DE91634076 
DE91636097 
DE91634081 


DE91634600 
DE91640647 


JINR-R- 


Distribution 
Category 
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JINR-R- 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 
Number 


Distribution 
Category 


1-89-838 16:28985 OSTI: NTIS (US Sales Only): INIS DE91639922 
1-90-295 16:28397 OSTI: NTIS (US Sales Only): INIS DE91640648 
10-90-315 16:27835 OSTI: NTIS (US Sales Only): INIS DE91640769 
14-89-464 16:29206 OSTI: NTIS (US Sales Only): INIS DE91639787 
14-89-602 16:29207 OSTI: NTIS (US Sales Only): INIS DE91634214 


15-89-732 16:29054 OSTI; NTIS (US Sales Only): INIS DE91639965 


( 
( 
( 
14-89-603 16:29208  OSTI: NTIS (US Sales Only): INIS DE91634215 
( 
( 


) 
2-89-419 16:28986 OSTI; NTIS (US Sales Only): INIS DE91637010 
2-89-779 16:28987 OSTI; NTIS (US Sales Only): INIS DE91634514 
2-90-428 16:28988 OSTI; NTIS (US Sales Only): INIS DE91639932 

3-89-1 16:29205 OSTI; NTIS (US Sales Only); INIS DE91634219 

9-90-371 16:28198 OSTI; NTIS (US Sales Only); INIS DE91639012 
Jue 

2407 16:28259 OSTI; NTIS (US Sales Only); INIS 

2415 16:27401 OSTI; NTIS (US Sales Only) 
Juel-Spez— 

559 16:28816 OSTI; NTIS (US Sales Only); INIS 
K/DSRD- 

413 16:29541  OSTI; NTIS (US Sales Only); GPO Dep. 
K/GDP/SAR- 

2 16:26129 OSTI; NTIS; GPO Dep. 
K/GDP/SAR/SUB-— 

1 


DE91515872 
DE91515683 


DE91523446 
DE91014525 
DE91015995 MF-500 


DE91015996 MF-500 
DE91015997 MF-500 


16:28844 OSTI; NTIS; GPO Dep. 

2 16:25830 OSTI; NTIS; GPO Dep. 
KATP- 

416 16:26158 OSTI; NTIS (US Sales Only); GPO Dep. 
K/QT~ 

413 16:26252 OSTI; NTIS (US Sales Only); GPO Dep. 
KAPL- 

4727 16:27874 OSTI; NTIS; GPO Dep. 

4728 16:29540 OSTI; NTIS; GPO Dep. 
KCP- 

613-4125 16:28437 OSTI; NTIS; GPO Dep. 

613-4367 16:27836 OSTI; NTIS; GPO Dep. 

613-4368 16:28060 OSTI; NTIS; GPO Dep. 

613-4371 16:27837 OSTI; NTIS; GPO Dep. 

613-4372 16:28061 OSTI; NTIS; GPO Dep. 


DE91016729 


_ 


DE91015915 


DE91015623 PC-701 
DE91015648 PC-505 


= of 


DE91015080 PC-706 
DE91016479 PC-701 
DE91016480 PC-706 
DE91015575 PC-701 
DE91016478 PC-705 


613-4373 
613-4385 
613-4394 
613-4396 
613-4560 
613-4614 


KEMAKTA-AR- 


88-23 
90-12 
KFK- 
4815 
KURRI--TR- 
341 
343 
LA- 
11619-Vol.3 
11934 
11973-MS 
12008-MS 
12018-MS 
12071-MS 
12088-PR 


12098-MS 
12102 


16:28137 
16:27599 
16:28138 
16:28062 
16:27600 
16:29484 


16:28529 
16:28530 


16:28400 


16:29485 
16:29171 


16:28031 
16:27237 
16:27238 
16:28454 
16:28139 
16:28440 
16:28607 


16:26452 
16:26925 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OmMmMmMmMmMmMmmmm mm m 
88888888888 88 8 


et st at tt 


DE91016476 
DE91015750 
DE91015749 
DE91016477 
DE91016454 
DE91015160 


DE91641181 
DE91641180 


DE91514884 


DE91522477 
DE91522321 


DE91015371 
DE91015787 
DE91015777 
DE91015318 
DE91015320 
DE91015321 
DE91015802 


DE91015788 
DE91015977 


PC-706 
PC-706 
PC-706 
PC-706 
MF-706 
MF-706 


MF-701 


PC-700 
PC-701 
PC-731 
PC-408; 
PC-908 


PC-900 


12105 16:25831  OSTI; NTIS; INIS; GPO Dep. 

12115-MS 16:28401  OSTI; NTIS (US Sales Only); GPO Dep. 
12116-T 16:29057  OSTI; NTIS; INIS; GPO Dep. 

12124-MS 16:26130  OSTI; NTIS; INIS; GPO Dep. 

12128-C 16:28433  OSTI; NTIS; GPO Dep. 

12133 16:28438  OSTI; NTIS; GPO Dep. 


DE91014281 MF-700 
DE91016124 MF-700 
DE91015975 PC-413 
DE91015986 MF-721 
DE91015976 PC-900 
DE91015319 PC-906; 
PC-706 


88 88888888 B88esss 


12137-MS 16:27239 OSTI; NTIS; GPO Dep. 
12140-PR 16:29055 OSTI; NTIS; INIS; GPO Dep. 


DE91016510 
DE91015978 PC-910 


mm mmmmmmmm mmmmmmm 


—_— 
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Report 
Number 


12143-PR 


12151-MS 
12152-MS 


12178-MS 


LA-UR- 


90-732 
91-1606 
91-162 


91-163 


91-1652 
91-1722 
91-1723 
91-1777 
91-1829 
91-1831 
91-1867 
91-1922 
91-1924 
91-1952 
91-1976 
91-1979 
91-1995 
91-2007 
91-2014 
91-2077 
91-2081 
91-2090 
91-2096 
91-2119 
91-2120 
91-2129 
91-2144 
91-2164 


91-2170 
91-2194 
91-2196 
91-2197 
91-2206 
91-2242 
91-2248 
91-2259 


91-2267 
91-2287 


91-2288 
91-2295 
91-2314 
91-2317 
91-2325 
91-2330 
91-2342 


91-2346 


91-2377 
91-2386 
91-2389 
91-2390 
91-2400 
91-2402 
91-2403 
91-2407 
91-2409 
91-2416 
91-2422 


Abstract 
Number 


16:27794 


16:27601 
16:27689 


16:27370 


16:26170 
16:28531 
16:25964 


16:25965 


16:27603 
16:29543 
16:27604 
16:27605 
16:26446 
16:26447 
16:26456 
16:27215 
16:26235 
16:26465 
16:27606 
16:27065 
16:26254 
16:26236 
16:27607 
16:25966 
16:26828 
16:29544 
16:27608 
16:28287 
16:27690 
16:28063 
16:28420 
16:26159 


16:28177 
16:28064 
16:25967 
16:27486 
16:26160 
16:29338 
16:28178 
16:29210 


16:28869 
16:26161 


16:26162 
16:26926 
16:26788 
16:26927 
16:26131 
16:29266 
16:29339 


16:29340 


16:27322 
16:26163 
16:27323 
16:27324 
16:27702 
16:29063 
16:29545 
16:28288 
16:25810 
16:28938 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See NUREG/CR-5550 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OST}; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See SAND-91-1703C 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


mim 
8 8& 


— 


= 


ee ee we ek ek ek ek ek we eh eh eh eh ed ed ek td td ok at ot ot 


ek ek ek ot ot ot — ek ek tt ot ot ot wt 


— 


Se 


Order 
Number 


DE91015574 


DE91016815 
DE91016813 


DE91015984 


DE91013230 
DE91007394 


DE91007395 


DE91013029 
DE91014780 
DE91013390 
DE91013379 
DE91013368 
DE91013367 
DE91014778 
DE91016092 
DE91014768 
DE91014752 
DE91014748 
DE91014746 
DE91014739 
DE91014736 
DE91014611 
DE91014597 
DE91016091 
DE91014594 
DE91014593 
DE91016086 
DE91016085 
DE91016084 
DE91016081 
DE91016080 


DES1016079 
DE91016076 
DE91016075 
DE91016074 
DE91016073 
DE91016072 
DE91016071 
DE91016043 


DE91016042 
DE91016039 


DE91016038 
DE91016036 
DE91016033 
DE91016032 
DE91016030 
DE91016028 
DE91016025 


DE91016022 


DE91016020 
DE91016016 
DE91016015 
DES1016014 


DE91016012 
DE91016011 
DE91016010 
DE91016008 
DE91016230 


LA-UR- 


Distribution 
Category 


MF-601; 
MF-901 

MF-906 
PC-704; 
PC-705 
MF-900 


MF-703 
MF-711; 
MF-721 
MF-711:; 
MF-721 
MF-704 
MF-905 
MF-904 
MF-904 
MF-403 


MF-252 
MF-706. 
MF-706 
MF-251 


MF-714 
MF-706 
MF-706 
MF-404 
MF-940 
MF-520 
MF-705 
MF-906 
MF-414 
MF-906 
MF-706 
MF-706 
MF-700; 
MF-705 
MF-910 
MF-910 
MF-910 
MF-700 
MF-700 
MF-421 
MF-910 
MF-411; 
MF-404 
MF-412 
MF-700; 
MF-705 
MF-700 
MF-940 
MF-528 
MF-528 
MF-940 
MF-905 
MF-700; 
MF-705 
MF-705; 
MF-700 


MF-704 
MF-213 
MF-213 


MF-413 
MF-705 
MF-414 
MF-940 
MF-414 


mmmmmm mmmimn m mmmmmmm mm mmmmmmm im MMMM MMMM MM MMMM MMM nmmnmmmm mmm 
S88888 8888 8 SBBBBS8 SB SBB8sess Seesesssessssssssssssses 8 88 
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16:29222 OSTI; NTIS; GPO Dep. DE91016198 MF-906 
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LA-UR- 


Report 
Number 


91-2428 
91-2435 
91-2436 
91-2440 
91-2441 
91-2443 


91-2460 
91-2462 
91-2468 
91-2470 
91-2495 
91-2498 
91-2505 
91-2508 
91-2509 
91-2535 
91-2540 
91-2541 
91-2546 


91-2561 
91-2600-Vol.1 
91-2600-Vol.2 
91-2616 
91-558 
91-941 


LAMP- 


91/1 


LBL- 


25796 
27214 
28078 
28115 
28188 
28887 
29209 
29415 
29967 


30074 
30180 
30520 
30563 
30613 
30634 
30652 
30677 
30682 
30688 
30694 
30703 
30773 
30789 
30800 
30801 
30811 
30840 
30861 
30878 
30889 
30899 
30901 
30917 
30920 
30929 
30930 
30931 
30942 
30946 
30950 


Abstract 
Number 


16:26928 
16:26164 
16:26165 
16:29546 
16:29547 
16:27759 


16:26166 
16:28140 
16:26167 
16:26168 
16:28895 
16:29429 
16:28402 
16:28403 
16:25832 
16:27838 
16:27609 
16:28421 
16:25968 


16:28532 
16:25969 
16:25970 
16:26172 
16:29542 
16:27602 


16:29209 


16:27760 
16:29430 
16:28817 
16:28289 
16:28179 
16:28290 
16:27358 
16:28870 
16:27610 


16:28422 
16:27359 
16:27611 

16:29223 
16:27360 
16:29005 
16:27875 
16:28404 
16:28624 
16:28845 
16:27612 
16:29006 
16:28405 
16:27691 

16:29037 
16:29038 
16:28291 
16:29548 
16:27876 
16:28871 
16:29267 
16:27877 
16:27878 
16:27613 
16:28604 
16:29141 
16:29056 
16:29142 
16:27614 
16:28872 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See RFP-4464 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST}; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ee eh ek ek ek ek ek ek ek ok ok ok ok 
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Order 
Number 


DE91016197 
DE91016302 
DE91016301 
DE91016300 
DE91016240 
DE91016239 


DE91016238 
DE91016236 
DE91016234 
DE91016233 
DE91016323 
DE91016321 
DE91016319 
DE91016316 
DE91016315 
DE91016310 
DE91016309 
DE91016308 
DE91016306 


DE91016303 
DE91016490 
DE91016491 


DE91008590 
DE91009961 


DE91641595 


DE91016268 
DE91016262 
DE91016270 
DE91016439 
DE91016435 
DE91016437 
DE91016431 
DE91016260 
DE91016422 


DE91014319 
DE91016261 

DE91016420 
DE91016258 
DE91016253 
DE91016432 
DE91016251 

DE91016252 
DE91016255 
DE91016983 
DE91016267 
DE91016249 
DE91014710 
DE91016245 
DE91016259 
DE91016257 
DE91016265 
DE91016424 
DE91014618 
DE91016416 
DE91016982 
DE91016248 
DE91016250 
DE91016427 
DE91016429 
DE91016423 
DE91016256 
DE91016247 
DE91016263 
DE91016418 


Distribution 
Category 


MF-940 
MF-700 
MF-700 
MF-405 
MF-905 
MF-901; 
MF-905 
MF-700 
MF-706 
MF-700 
MF-731 

MF-900 
MF-712 
MF-731 

MF-731 

MF-731 

MF-940 


MF-906 
MF-721; 
MF-700 
MF-900 
MF-902 
MF-902 


MF-905 
MF-904 


MF-404 
MF-420 
MF-408 
MF-414 
MF-414 
MF-414 
MF-350 
MF-412 
MF-404; 
MF-406 
MF-401 
MF-350 
MF-404 
MF-410 
MF-350 
MF-404 
MF-401 
MF-406 
MF-408 
MF-402 
MF-404 
MF-414 
MF-406 
MF-404 
MF-414 
MF-410 
MF-414 
MF-405 
MF-401 
MF-414 
MF-414 
MF-401 
MF-401 
MF-404 
MF-401 
MF-413 
MF-413 
MF-413 
MF-404 
MF-412 
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16:28141 OSTI; NTIS; GPO Dep. DE91017009 MF-404 
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Report 
Number 


31000 
LBL-PUB- 
3092 
3093 
3094 
LIU-TEK-LIC— 

90-44 
LIYaF- 
1543 
1593 
LNCC-— 
002/91 
017/90 
021/90 
023/90 


427/91 
LSTM- 

297/T/1990 
LU-TP- 

91-1 
LUNFD6-NFFA- 

1017-1-130 
LUNFD6-NFFK- 

1003 
LUTFD2-TFRT- 

4017-1-60-89 
LYCEN- 

90-25 

90-50 

90-51 
MAD/PH- 

618 
MED- 

1002 

1004 
MLM-MU- 

91-68-0003 


MPI-PAE/Exp.El.- 


236 
MPR- 
1230 
MRP/MSL- 
84-31 (IR) 
MT-CWR- 
091-012 
MZ-TH- 
91-16. 
91-17. 


Abstract 
Number 


16:27615 
16:25971 
16:25972 
16:27402 
16:29224 


16:29211 
16:28417 


16:28090 
16:28091 
16:29549 
16:28092 
16:29212 
16:29282 
16:29341 
16:28093 
16:28989 
16:28896 
16:29084 
16:29486 
16:29213 
16:29143 
16:29144 
16:28921 


16:26922 
16:26923 


16:26132 
16:28939 
16:27208 
16:29172 
16:27619 


16:29040 
16:29041 


16:27371 


16:28106 
16:28094 


16:27453 
16:27372 
16:27373 
16:27616 
16:28423 
16:28095 


16:28474 
16:25641 


16:25746 
16:27066 


Source of 
Availability 


OSTI: NTIS: GPO Dep 
OSTI: NTIS: INIS: GPO Dep 
OSTI: NTIS: INIS: GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI: NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only): 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only): 
OSTI: NTIS (US Sales Only): 
OSTI; NTIS (US Sales Only); 
See DOE/ER/53263—16 

OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See CONF-9010291—2 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only): 
See NUREG/CR-5760 

OSTI; NTIS (US Sales Only); 
See ORNL/SUB-85-27421/04 


See NIKHEF-H—-91-08 
See NIKHEF-H-91-09 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See ORNL/CDIAC-~42 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 


INIS 


INIS 
INIS 


INIS 
INIS 
INIS 


INIS 
INIS 


INIS 


INIS 


INIS 


INIS 


INIS 


INIS 


INIS 


INIS 


Order 
Number 


DE91016990 
DE91016244 
DE91016243 
DE91016434 
DE91640970 


DE91636322 
DE91640697 


DE91642290 
DE91642291 
DE91642775 


DE91642292 
DE91641607 


DE91639806 
DE91523311 
DE91641001 
DE91640846 
DE91641126 
DE91641471 
DE91513562 


DE91513563 
DE91513564 


DE91017125 
DE91017124 


DE91016630 


DE91515870 


DE91642278 


DE91522948 


DE91522967 
DE91522968 


DE91522969 
DE91522970 
DE91522971 
DE91522972 
DE91522973 
DE91522974 


DE91523098 


DE91798484 
DE91€41221 


NEI-DK- 


Distribution 
Category 
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Abstract Source of Order Distribution 
Number Availability Number Category 


16:26295 OSTI: NTIS (US Sales Only) DE91792998 


16:29431 OSTI: NTIS (US Sales Only) DE91521940 
16:29342 OSTI: NTIS (US Sales Only): DE91521943 
16:29343 OSTI: NTIS (US Sales Only): DE91521945 
16:29344 OSTI: NTIS (US Sales Only): . DE91521947 
16:29432 OSTI: NTIS (US Sales Only): DE91521950 
16:29345 OSTI: NTIS (US Sales Only): DE91521952 
16:29433 OSTI; NTIS (US Sales Only): DE91521954 
16:29346 OSTI: NTIS (US Sales Only): DE91521957 
16:29347 OSTI; NTIS (US Sales Only): DE91522211 
16:29434 OSTI; NTIS (US Sales Only); DE91522213 
16:29348 OSTI: NTIS (US Sales Only): DE91522216 
16:29349 OSTI; NTIS (US Sales Only): DE91522218 
16:29435 OSTI: NTIS (US Sales Only); DE91522221 
16:29436 OSTI: NTIS (US Sales Only); DE91522228 
16:29437 OSTI; NTIS (US Sales Only): DE91522223 
82 16:29438 | OSTI; NTIS (US Sales Only); DE91522226 
NilYaF-MGU- 
89-68-145 16:28990 OSTI; NTIS (US Sales Only); DE91639933 
90-11-157. 16:29262 See INP-MSU-—90-11-157 
90-23-169. 16:29263 See INP-MSU-—90-23-169 
90-24-170. 16:28894 See INP-MSU-90-24-170 
90-33-179. 16:29264 See INP-MSU-—90-33-179 
90-38-184. 16:29032 See INP-MSU-90-38-184 
90-41-187. 16:28934 See INP-MSU-—90-41-187 
90-7-153 16:28874 OSTI; NTIS (US Sales Only); INIS DE91639914 
NIKHEF-H- 
91-05 16:29268 OSTI; NTIS (US Sales Only); INIS DE91639750 
91-07 16:28940 OSTI; NTIS (US Sales Only); INIS DE91639938 
91-08 16:29040 OSTI; NTIS (US Sales Only); INIS DE91639754 
91-09 16:29041 OSTI; NTIS (US Sales Only); INIS DE91639755 
91-10 16:28991 OSTI; NTIS (US Sales Only); INIS DE91639923 
NIKHEF-K-APS- 
88-01 16:28310 OSTI; NTIS (US Sales Only); INIS DE91640419 
88-01a 16:28311 OSTI; NTIS (US Sales Only); INIS DE91640420 
NIKHEF-K-AmPS— 
91-01 16:28309 OSTI; NTIS (US Sales Only); INIS DE91640418 
91-04 16:28292 OSTI; NTIS (US Sales Only); INIS DE91640404 
91-05 16:28200 OSTI; NTIS (US Sales Only); INIS DE91640402 
NIKHEF-K-DIGEL- 
1990-6 16:28293  OSTI; NTIS (US Sales Only); INIS DE91640405 
1991-1 16:28312 | OSTI; NTIS (US Sales Only); INIS DE91641269 
NIPER- 
529-Vol.1 16:25753 OSTI; NTIS; GPO Dep. .99: DE91015778 


16:28818 | OSTI; NTIS (US Sales Only); INIS DE91508518 
16:29487 OSTI; NTIS (US Sales Only); INIS DE91641467 
16:28578  OSTI; NTIS (US Sales Only); INIS DE91642152 
16:26520 See HBEP-55(3P21) 

16:29440  OSTI; NTIS; GPO Dep. 99:  _DE91015757 
16:25973  OSTI; NTIS (US Sales Only); INIS DE91640721 


16:28618 | OSTI; NTIS (US Sales Only); INIS DE91641244 
NUCLEBRAS-DTD-PEC-SEDE-NT- 
005/76 16:26552  OSTI; NTIS (US Sales Only); INIS DE91640565 
NUKEM-FuE- 
91004 16:25974  OSTI; NTIS (US Sales Only); INIS DE91523179 
NUREG- 
0090-Vol.14-No.1 16:27067 OSTI; NTIS; INIS; GPO 191015469 
0304-Vol.16-No.1 16:26797  OSTI: NTIS; INIS; GPO 7191015471 
0327-Rev.5 16:26798  OSTI; NTIS; INIS; GPO 7191016474 
0525-Rev.17 16:26169  OSTI: NTIS; INIS; GPO 191015718 
0540-Vol.13-No.5 16:26799  OSTI; NTIS; INIS; GPO 7191015940 
0750-Vol.33-Index1 16:26800  OSTI: NTIS; INIS; GPO 7191015457 
0837-Vol.11-No.1 16:27068  OSTI; NTIS; INIS; GPO 191015500 
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Report 
Number 


0933 

0980-Vol.1-No.1 

0980-Vol.2-No.1 

1272-Vol.5-No.1 

1301 

1307-Rev.2 

1377-Rev.2 

1439 

1441 

1443 

1450 
NUREG/CR-— 

2000-Vol.10-No.5 

4427 

4659-Vol.4 

4744-Vol.5-No.1 

4744-Vol.5-No.2 

5522 

5550 

5551 

5571 

5601 

5614 

5662 

5669 

5707 

5749 

5760 
OA-Trans— 

4101 


Abstract 
Number 


16:27069 
16:27280 
16:27281 
16:27070 
16:26878 
16:27071 
16:26801 
16:25975 
16:26879 
16:27072 
16:26133 


16:26802 
16:27203 
16:27204 
16:27617 
16:26521 
16:28579 
16:26170 
16:26845 
16:27205 
16:25976 
16:25977 
16:27206 
16:27207 
16:26880 
16:28846 
16:27208 


Source of 
Availability 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OST}; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OST}; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 


Order 
Number 


TI91016545 
7191016473 
7191016547 
T1I91015939 
7191014907 
T1I91015904 
7191015578 
T191016400 
7191016809 
7191015577 
TI91016991 


7191015250 
7191015576 
7191016471 
7191015982 
T1I91015983 
TI91015565 
T1I91016546 
7191015467 
7191015444 
7191015168 
7191015470 
TI91015352 
7191016785 
T191016954 
7191015468 
7191016512 


ORNLUM-— 


Distribution 
Category 


16:26554  OSTI; NTIS (US Sales Only); INIS DE91641326 
OH- 
84-338-K 16:28065  OSTI; NTIS (US Sales Only); INIS 
84-380-K 16:25978 OSTI; NTIS (US Sales Only); INIS 
84-416-K 16:28066  OSTI; NTIS (US Sales Only); INIS 
84-462-K 16:28107 OSTI; NTIS (US Sales Only); INIS 
85-100-K 16:28068  OSTI; NTIS (US Sales Only); INIS 
85-13-K 16:25979 OSTI; NTIS (US Sales Only); INIS 
85-164-K 16:26750 OSTI; NTIS (US Sales Only); INIS 
85-183-K 16:28819 | OSTI; NTIS (US Sales Only); INIS 
85-190-K 16:25842 OSTI; NTIS (US Sales Only); INIS 
85-267-K 16:26483 OSTI; NTIS (US Sales Only); INIS 
85-8-K 16:28067 OSTI; NTIS (US Sales Only); INIS 
85-9-K 16:29488  OSTI; NTIS (US Sales Only); INIS 
ORNL- 
6413 16:26557 See DOE/HTGR-87-097 
6658/R5 16:27245 OSTI; NTIS; GPO Dep. 
6672 16:27374  OSTI; NTIS; GPO Dep. 
6675 16:27839  OSTI; NTIS; GPO Dep. 
ORNL-TM- 
7174 16:27621  OSTI; NTIS; INIS; GPO Dep. 
ORNL/CDIAC— 
42 16:28474 OSTI; NTIS; GPO Dep. 
16:28475  OSTI; NTIS; GPO Dep. 


DE91642333 
DE91642688 
DE91642334 
DE91642394 
DE91642335 
DE91642690 
DE91642598 
DE91642141 
DE91642336 
DE91642599 
DE91642342 
DE91642787 


DE91016823 MF-630 
DE91016824 MF-330 
DE91016826 PC-401 


_ a = ot 


$ 88 88 8 888 


DE91015604 MF-538 


DE91014942 MF-402 

43 DE91016825 MF-402 
ORNL/CON— 

295 16:27361 OSTI; NTIS; GPO Dep. 

320 16:27409 OSTI; NTIS; GPO Dep. 
ORNVER- 

8 16:28580 OSTI; NTIS; GPO Dep. 
ORNL/ESH- 

1/V26/A1 16:29455 OSTI; NTIS; GPO Dep. 
ORNL/FMP— 

91/3 16:25722 OSTI; NTIS; GPO Dep. 
ORNL/M- 

1276 16:27618 OSTI; NTIS; GPO Dep. 

1312/R1 16:27252 OSTI; NTIS; GPO Dep. 

1326 16:26134 OSTI; NTIS; GPO Dep. 


DE91016821 MF-350 
DE91016052 


m mm mm m mmm 
—_ — —_—~ 


DE91014948 MF-902 


—_ 


DE91016844 MF-902 
DE91015387 MF-114 


DE91015625 MF-404 

DE91015659 MF-406 

DE91015631 MF-402; 

MF-408 

DE91016050 MF-405 

DE91015518 

DE91015270 MF-220 

DE91015596 MF-402 


1332 16:25843 OSTI; NTIS; GPO Dep. 
1336 16:28837 OSTI; NTIS; GPO Dep. 
1392 16:27216 OSTI; NTIS; GPO Dep. 
1394 16:28581 OSTI; NTIS; GPO Dep. 


S888 888 
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ORNL/M- 


Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


1424 16:27253 OST}; NTIS: GPO Dep. : DE91015660 MF-400 
1503 16:26555 OSTI; NTIS: INIS; GPO Dep. : DE91016465 
1525 16:29371 See DOE/ER-0313/10 
1530 16:29550 OSTI; NTIS; GPO Dep. .99: DE91016441 MF-405 
ORNL/NSIC-— 
200-Vol.10-No.5 16:26802 See NUREG/CR-2000-Vol.10-No.5 
ORNL/RASA- 
89/20 16:26135 OSTI; NTIS; INIS; GPO Dep. .99: DE91014994 
91/1 16:26136 OSTI; NTIS; INIS; GPO Dep. .99: DE91015587 
91/2 16:26137 OSTI; NTIS; INIS; GPO Dep. .99: DE91015588 
91/3 16:26138 OSTI; NTIS; INIS; GPO Dep. .99: DE91015516 
91/4 16:26139 | OSTI; NTIS; INIS; GPO Dep. .99: DE91015517 
91/5 16:26140 OSTI; NTIS; INIS; GPO Dep. .99: DE91015515 
ORNL/SUB- 
85-27421/04 16:27619 OSTI; NTIS; GPO Dep. .99: DE91016343 
ORNL/Sub- 
79-07862/02 16:25642 OSTI; NTIS; GPO Dep. .99: DE91014979 
85-2861 1/2 16:27217 OSTI; NTIS; GPO Dep. .99: DE91014945 
87-SA681/1 16:27761 OSTI; NTIS; GPO Dep. .99: DE91014954 
88-997962/1 16:25844 OSTI; NTIS; INIS; GPO Dep. .99: DE91016051 
ORNL/TM- 
11019 16:25845 OSTI; NTIS; INIS; GPO Dep. 
11549 16:27205 See NUREG/CR-5571 
11691 16:27692 OSTI; NTIS: GPO Dep. 
11720 16:27762 OSTI; NTIS; GPO Dep. 
11746 16:28294 OSTI; NTIS; GPO Dep. 
11803 16:29489 OSTI; NTIS; GPO Dep. 
11813 16:29551 OSTI; NTIS; GPO Dep. 
11816 16:27463 OSTI; NTIS; GPO Dep. 
11826 16:29552 OSTI; NTIS: GPO Dep. 
11836 16:29553 OSTI; NTIS; GPO Dep. 
11842 16:28839 OSTI; NTIS; GPO Dep. 
11847 16:29554 OSTI; NTIS; GPO Dep. 
11849 16:27246 OSTI; NTIS; GPO Dep. 
11877 16:25980 OSTI; NTIS; GPO Dep. 
11884 16:27375 | OSTI; NTIS; GPO Dep. 
7134 16:27620 OSTI; NTIS; INIS; GPO Dep. 
9081 16:27622 OSTI; NTIS; INIS; GPO Dep. 


DE91016841 


DE91014959 
DE91015269 
DE91016819 
DE91014965 
DE91014966 
DE91015602 
DE91016934 
DE91014967 
DE91014968 
DE91016822 
DE91015800 
DE91016820 
DE91015585 
DE91015628 
DE91015609 


MMMM mM MMM Mmmm Mmmm 
SESSSESSEEEEEEE 8 


ORNL‘Ar— 

91/17 16:25981 OSTI; NTIS; INIS; GPO Dep. 
ORO/TOP- 

5405.0 16:25844 See ORNL/Sub-88-997962/1 
ORO/TOPO- 

5404.0 16:25845 See ORNL/TM-11019 
PATENTS- 


m 
8 


DE91017641 


16:25751 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:25760 Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:27367 Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:27404 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
PATENTS-US— 
A7146560 16:27763 OSTI; NTIS; GPO Dep. 
A7146645 16:28582 OSTI; NTIS; GPO Dep. 
A7250591 16:27764 OSTI; NTIS; GPO Dep. 
A7259550 16:28605 OSTI; NTIS; GPO Dep. 
A7260757 16:27765 OSTI; NTIS; GPO Dep. 
A7263852 16:28295 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91017142 
DE91017143 
DE91017326 
DE91016974 
DE91016978 
DE91016847 


8 888888 


A7264722 16:29555  OSTI; NTIS (US Sales Only); GPO Dep. DE91016848 
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Report 
Number 


A7269410 
A7271967 
A7273395 


A7274875 
A7276188 
A7277085 
A7281158 
A7281729 
A7283440 
A7284222 
A7288349 
A7289287 
A7289653 
A7291916 
A7292137 
A7292201 
A7293846 
A7300863 
A7301678 
A7305211 


PNC-TN— 


8410-90-079 


PNL- 


6866-Rev.1 

7198-HEDR 
7199-HEDR 
7231-HEDR 
7274-HEDR 


7411-HEDR-Rev.1 
7412-HEDR-Rev.1 


7492 
7522 
7590-Vol.2 
7611 
7712 
7721 
7729 
7734 


7738 
7739 
7740 
7746 
7747 
7752 
7755 
7756 
7774 


PNL-SA- 


18157 
18325 
18496 


18507 


18510 
18534 


18736 
18817 
18880 
18989 
19031 
19122 
19123 
19124 
19125 
19126 


Abstract 
Number 


16:27693 
16:25982 
16:28434 


16:27623 
16:27694 
16:27766 
16:27624 
16:27625 
16:27767 
16:27768 
16:28032 
16:27769 
16:28441 
16:28424 
16:28069 
16:28442 
16:27770 
16:27626 
16:27627 
16:28619 


16:27695 


16:26141 
16:28476 
16:28820 
16:28477 
16:26142 
16:26107 
16:26143 
16:27203 
16:27207 
16:27362 
16:25983 
16:27363 
16:29556 
16:25984 
16:25985 


16:28840 
16:28406 
16:25986 
16:28622 
16:28841 
16:26144 
16:26145 
16:26146 
16:25987 


16:29572 
16:28821 
16:25988 


16:28533 


16:26108 
16:28583 


16:28584 
16:26147 
16:28096 
16:28822 
16:26171 
16:27840 
16:27841 
16:27842 
16:27843 
16:27844 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-4427 
See NUREG/CR-5669 
OST}; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 


oo 
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— ot ot 


OM MMMM MMMM mmmmm mmm 
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Order 
Number 


DE91016849 
DE91016850 
DE91016852 


DE91016853 
DE91016854 
DE91016855 
DE91016857 
DE91016858 
DE91017140 
DE91016859 
DE91016860 
DE91016861 
DE91016883 
DE91016884 
DE91016885 
DE91016886 
DE91016887 
DE91016888 
DE91016889 
DE91016891 


DE91522025 


DE91016127 
DE91015810 
DE91016131 
DE91015716 
DE91015655 
DE91016440 
DE91016548 


DE91015809 
DE91015486 
DE91014828 
DE91015541 
DE91016932 
DE91016497 


DE91015806 
DE91016053 
DE91016054 
DE91015805 
DE91015804 
DE91016640 
DE91016229 
DE91016228 
DE91016943 


DE91014858 
DE91015266 
DE91015537 


DE91015530 


DE91015532 
DE91015529 


DE91015526 
DE91015528 
DE91015531 
DE91016710 
DE91015780 
DE91015157 
DE91015264 
DE91015257 
DE91015258 
DE91015260 
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PNL-SA- 


Distribution 
Category 


MF-404 
MF-532 
MF-406; 
MF-402 
MF-404 
MF-704 
MF-701 
MF-704 
MF-704 
MF-704 
MF-232 
MF-408 
MF-404 
MF-741 
MF-406 
MF-406 
MF-700 
MF-704 
MF-404 
MF-706 
MF-708 


MF-607 
MF-707 
MF-707 
MF-707 
MF-707 
MF-707 
MF-707 


MF-920 
MF-602 
MF-350 


MF-721 
MF-700; 
MF-721 
MF-900 
MF-506 
MF-902 
MF-900 
MF-900 
MF-607 
MF-707 
MF-707 
MF-802 


MF-407 
MF-906; 
MF-902; 
MF-940 
MF-502; 
MF-506 
MF-502 
MF-502; 
MF-506 
MF-502 
MF-902 
MF-706 
MF-407 
MF-500 
MF-506 
MF-401 
MF-406 
MF-406 
MF-401; 
MF-406 





PNL-SA- 


Report 
Number 


19127 
19128 
19153 
19212 
19305 
19316 
19421 
19459 
19548 
19549 
19592 
19698 
19709 
19712 
19720 
19754 
19764 
19768 
POEF/ER/Sub- 
A8/4521 
PPPL- 

2776 


2777 
2778 


2781 
2782 


PR-PHS-P- 


13 


243201001 
243301002 
243301006 
243504001 
243504003 
243505001 
243506001 
248474001 
248701008 
248806001 
248808003 
249000002 


Abstract 
Number 


16:27845 
16:27846 
16:27847 
16:27628 
16:29557 
16:27771 
16:27696 
16:25846 
16:28478 
16:28479 
16:28823 
16:25847 
16:27897 
16:28480 
16:28824 
16:27697 
16:28623 
16:25989 


16:28585 
16:29358 
16:29359 
16:29360 


16:29441 
16:29361 


16:29457 
16:29362 
16:27848 
16:27394 
16:27465 


16:28620 
16:28407 
16:28941 
16:28180 
16:28408 
16:28409 
16:29157 
16:29158 


16:26803 
16:28825 
16:26172 


16:29363 
16:27849 


16:28481 
16:28482 
16:28534 
16:28826 
16:28410 
16:28411 
16:29173 
16:28827 
16:28535 
16:28828 
16:29174 
16:28536 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

See AECL-9262 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ID/12882—1 -Add. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


oD 
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eS 
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8 888888888888833888 


Order 
Number 


DE91015259 
DE91015156 
DE91015261 
DE91015527 
DE91015533 
DE91014566 
DE91015267 
DE91016125 
DE91015536 
DE91015525 
DE91015781 
DE91015535 
DE91015464 
DE91015534 
DE91015542 
DE91015429 
DE91015782 
DE91015808 


DE91015388 
DE91016216 
DE91016215 
DE91016211 


DE91016213 
DE91016217 


DE91521937 
DE91639993 


DE91015949 


DE91640312 
DE91640649 
DE91639937 
DE91640400 
DE91639548 
DE91639549 
DE91641823 
DE91641824 


7191014833 
DE91522308 
DE91015987 


DE91640929 
DE91641186 


DE91640185 
DE91640186 
DE91640154 
DE91640198 
DE91640630 
DE91640667 
DE91640285 
DE91640207 
DE91640155 
DE91640199 
DE91641232 
DE91640149 


Distribution 
Category 


MF-406 
MF-506 
MF-401 
MF-501 
MF-500 
MF-501 
MF-401 
MF-721 
MF-502 


MF-507 
MF-513 
MF-408 
MF-502 
MF-507 
MF-404 
MF-408 
MF-504 


MF-502 


PC-420; 
PC-427 
PC-420; 
PC-426 
PC-426; 
PC-427 
PC-420 
PC-420; 
PC-427 





SAND- 


Report Abstract Source of Order Distribution 


725205001 
725205002 
725206002 


90-3187C 
90-3246 
90-7034 
90-7038 
90-7090 
91-0027C 
91-0031C 
91-0061C 
91-0062C 
91-0122C 
91-0145C 
91-0177C 


91-0186C 
91-0210C 
91-0211 

91-0237C 
91-0244 

91-0247 

91-0266C 
91-0276 

91-0277 

91-0282C 
91-0290C 
91-0328 

91-0373C 
91-0374C 
91-0375C 
91-0379C 
91-0555C 
91-0589C 
91-0629C 
91-0633C 
91-0634C 
91-0651C 
91-0652C 
91-0711C 


Number Number 


16:28586 
16:28587 
16:28537 


16:26522 
16:25866 
16:27209 


16:26426 
16:27850 
16:26437 
16:28579 
16:25990 
16:25991 
16:25992 
16:27772 
16:25993 
16:25994 
16:25848 
16:28108 
16:28443 
16:28450 
16:25995 
16:28142 
16:28143 
16:26173 
16:28144 
16:27698 
16:27699 
16:27773 
16:27629 
16:25996 
16:27774 
16:26438 
16:25997 
16:29159 
16:27630 
16:27700 
16:28457 
16:27879 
16:28412 
16:27775 


16:27776 
16:29558 
16:27247 
16:28145 
16:28070 
16:26174 
16:26175 
16:26176 
16:28444 
16:28146 
16:26177 
16:27777 
16:26178 
16:26179 
16:26180 
16:27778 
16:27880 
16:27779 
16:28071 
16:28072 
16:26181 
16:28073 
16:27780 
16:27631 


Availability 


OSTI: NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 


See SKI-13-3-113-87 

See BMI/OCRD-91015498 
OSTI; NTIS (US Sales Only) 
OSTI: NTIS; GPO Dep. 
OST}: NTIS; GPO Dep 
OST: NTIS: GPO Dep. 


See NUREG/CR-5522 
OSTI; NTIS: GPO Dep 


OSTI: NTIS; INIS: GPO Dep. 
OSTI; NTIS: INIS: GPO Dep. 


OSTI: NTIS: GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 


OSTI: NTIS: GPO Dep 
OSTI: NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS: GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI: NTIS (US Sales Only) 


OSTI: NTIS; INIS: GPO Dep. 


OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI: NTIS; GPO Dep 
OSTI: NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI: NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS: GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


OST}; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


; GPO Dep. 


- GPO Dep. 
- GPO Dep. 


mmm 
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8&8 8 
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GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


Number 


DE91640173 
DE91640174 
DE91640157 


DE91640741 


DE91015647 
DE91015368 
DE91016055 


DE91016056 
DE91015649 
DE91015650 
DE91015850 
DE91016867 
DE91016863 
DE91016489 
DE91016407 
DE91012365 
DE91015367 
DE91006266 
DE91014669 
DE91016641 
DE91016058 
DE91014662 
DE91014704 
DE91015848 
DE91015901 
DE91015335 
DE91016498 
DE91015485 
DE91016870 
DE91016862 
DE91015338 
DE91014900 
DE91016648 
DE91014661 
DE91014897 
DE91015339 
DE91015337 


DE91015903 
DE91013510 
DE91016872 
DE91014904 
DE91015383 
DE91017214 
DE91016130 
DE91014674 
DE91014330 
DE91017451 
DE91015664 
DE91016059 
DE91015670 
DE91015666 
DE91015699 
DE91016121 
DE91016644 
DE91015719 
DE91015562 
DE91016113 
DE91016193 
DE91010580 
DE91010581 
DE91015564 
DE91016118 


Category 


MF-237 
MF-701 
MF-237 


MF-814 
MF-721 
MF-721 
MF-704 
MF-721 
MF-721 
PC-820 
MF-706 
MF-700 
MF-705 


MF-706 
MF-706 
MF-515 
MF-706 
MF-704 
MF-704 
MF-704 
MF-704 
MF-721 

MF-237 
MF-235 
MF-721 

MF-700 
MF-704 
MF-704 
MF-706 
MF-701 

MF-706 
MF-704; 
MF-706 


MF-705 
MF-721 
MF-704 
PC-722 
MF-515 
MF-900 
MF-906 
MF-742 
MF-706 
MF-700 
MF-404 
MF-700 
MF-700 
MF-700 
MF-704 
MF-704 
MF-704 


MF-706 


MF-706 
MF-700 
MF-700 
MF-404 


91-0864C 16:27701 OSTI; NTIS; INIS; GPO Dep. 
91-0872 16:29559 OSTI; NTIS; GPO Dep. 


mmmmmmmmmmmmmMMmMM MMMM mmm Mmmm 
SSSSSRSSSSSSSSSSSSSSSSSSSS SSSSSSSSSBSssssesssssssssssses 
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DE91016061 MF-905 
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SAND- 








Report 
Number 


91-0910C 
91-0922 
91-0938 
91-0946C 
91-0955C 
91-0956C 


91-1102C 
91-1133C 
91-1157C 
91-1220 
91-1251 
91-1296C 
91-1324C 
91-1352C 
91-1364C 
91-1375 
91-1402C 
91-1435C 
91-1467 
91-1480C 
91-1481C 
91-1514C 
91-1520C 
91-1547C 
91-1554C 
91-1567C 
91-1578 
91-1581C 
91-1582C 
91-1589C 
91-1597C 
91-1601C 
91-1603C 
91-1623C 
91-1630C 
91-1638C 
91-1659C 
91-1667C 
91-1692C 
91-1703C 
91-1711C 
91-1722C 
91-1728C 
91-1731C 
91-1736C 
91-1737C 
91-1784C 
91-1817C 
91-7003 
91-7004 
91-7009 
91-7066 
91-7077C 
91-8220 
SC-MAG- 
285 
340 
SERI-SP- 
220-4426 
SERI-TP- 
250-4256 
257-4400 
SERI/TP- 
214-4226 
214-4394 
254-4098A 
254-4098B 
254-4098C 
257-4418 


Abstract 
Number 


16:27781 
16:26182 
16:27231 
16:28439 
16:28109 
16:28902 


16:28147 
16:28074 
16:27232 
16:28296 
16:28313 
16:27782 
16:29560 
16:26183 
16:26237 
16:26148 
16:28148 
16:25756 
16:26383 
16:28075 
16:28413 
16:29269 
16:25736 
16:26184 
16:26185 
16:26186 
16:28908 
16:29573 
16:29072 
16:28445 
16:26436 
16:26187 
16:27783 
16:28097 
16:26188 
16:26189 
16:26929 
16:28076 
16:26190 
16:27702 
16:26191 
16:26192 
16:27784 
16:26193 
16:27466 
16:29270 
16:29490 
16:28149 
16:26384 
16:26439 
16:26440 
16:27233 
16:28150 
16:26253 


16:28290 
16:28291 


16:27410 


16:26427 
16:26475 


16:26385 
16:27785 
16:27364 
16:27365 
16:27403 
16:26386 
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Source of 
Availability 


OSTI: NTIS: GPO Dep 


OSTI: NTIS (US Sales Only): GPO Dep 


OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 


OSTI: NTIS: GPO Dep 


OSTI: NTIS (US Sales Only); GPO Dep 


OSTI: NTIS: GPO Dep 


OSTI: NTIS: INIS: GPO Dep 


OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI: NTIS: GPO Dep 
OSTI; NTIS: GPO Dep 


OSTI: NTIS (US Sales Only): 


OSTI; NTIS: GPO Dep 
OSTI; NTIS: GPO Dep 
OSTI: NTIS: GPO Dep. 
OSTI: NTIS: GPO Dep. 


OSTI; NTIS: INIS: GPO Dep. 
OSTI: NTIS (US Sales Only): 


OSTI: NTIS: GPO Dep 
OSTI; NTIS: GPO Dep. 


OSTI; NTIS: INIS: GPO Dep 
OSTI: NTIS (US Sales Only): 


OSTI; NTIS: GPO Dep 
OSTI: NTIS; GPO Dep 


OSTI: NTIS: INIS: GPO Dep 


OSTI: NTIS; GPO Dep 


OSTI: NTIS: INIS: GPO Dep. 
OST}1; NTIS (US Sales Only): 
OSTI: NTIS (US Sales Only): 
OSTI; NTIS (US Sales Only): 


OSTI; NTIS: GPO Dep. 
OSTI; NTIS: GPO Dep. 


OSTI: NTIS (US Sales Only): 


OSTI: NTIS: GPO Dep 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS: GPO Dep. 


OSTI; NTIS: INIS: GPO Dep. 


OSTI:; NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only): 


OSTI: NTIS: GPO Dep 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI: NTIS: GPO Dep. 


OSTI: NTIS (US Sales Only); 


OSTI; NTIS: GPO Dep. 


See LBL—-28887 
See LBL-30811 


OSTI: NTIS: GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI: NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE91013744 
DE91016159 
DE91016500 
DE91011325 
DE91015340 
DE91016408 


DE91015902 
DE91016122 
DE91012649 
DE91016501 
DE91016865 
DE91016119 
DE91015441 
DE91016185 
DE91014666 
DE91015365 
DE91016402 
DE91014703 
DE91016062 
DE91015438 
DE91015668 
DE91015431 
DE91015437 
DE91015435 
DE91016195 
DE91015665 
DE91016063 
DE91015563 
DE91016114 
DE91015700 
DE91015440 
DE91015669 
DE91015849 
DE91016649 
DE91015667 
DE91015436 
DE91017066 
DE91015709 
DE91016116 
DE91016201 
DE91015710 
DE91016186 
DE91016406 
DE91016404 
DE91016129 
DE91016401 
DE91016405 
DE91016642 
DE91015646 
DE91016868 
DE91016866 
DE91016863 
DE91014671 
DE91015085 


DE91002195 


DE91002197 
DE91002198 


DE91002167 
DE91002191 
DE91002153 
DE91002154. 
DE91002155 
DE91002196 


Distribution 


Category 


MF-706 
MF-515 
MF-212 
MF-704 
MF-706 
MF-706: 
MF-704 
MF-706 
MF-S00 
MF-212 
MF-910 
MF-700 
MF-704 
MF-705 
MF-700 
MF-700 
MF-700 
MF-704 
MF-132 
MF-272 
MF-700 
MF-706 
MF-712 
MF-706 
MF-700 
MF-700 
MF-700 
MF-705 
MF-700 


MF-236 
MF-700 
MF-704 
MF-704 


MF-706 
MF-744 
MF-700 
MF-700 
MF-704 
MF-700 
MF-706 
MF-404 
MF-706 
MF-902 
MF-706 
MF-700 
MF-706 
MF-274 
MF-235 
MF-237 
MF-212 
MF-706 
MF-700 





TVA/PUB- 








Abstract Source of Order Distributior 
Number Availability Number Cateaon 


SG- 

91014809 16:27376 OSTI: GPO T19$101480¢ 
SKB-TR- 

90-37 16:28538 OSTI: NTIS (US Sales Only) DE91640158 

91-02 16:28847 OSTI: NTIS (US Sales Only): DE91640770 
SKF 

13-3-113-87 16:26522 OSTI: NTIS (US Sales Only) DE91641316 
SKN- 

45 16:27274 OSTI: NTIS (US Sales Only): DE91641446 
SLAC-— 

379 16:29561 OSTI; NTIS: GPO Dep 

380 16:28992 OSTI: NTIS: INIS: GPO Dep. 
SLAC-PUB— 

5582 16:28201 OSTI: NTIS: INIS: GPO Dep. 

5590 16:28202 OSTI; NTIS; INIS: GPO Dep. 

5595 16:28203 OSTI:; NTIS: INIS; GPO Dep 

5597 16:28181 OSTI; NTIS; INIS: GPO Dep. 

5601 16:28182 OSTI; NTIS: INIS; GPO Dep. 

5605 16:28942 OSTI; NTIS; INIS: GPO Dep. 
SLAC-TN- 

91-9 16:28204 OSTI; NTIS; INIS: GPO Dep. 
SNV- 

3765 16:26881 OSTI; NTIS (US Sales Only); DE91641223 

3767 16:26882 OSTI; NTIS (US Sales Only); DE91641224 

3780 16:28588 OSTI; NTIS (US Sales Only); DE91641225 

3786 16:28830 OSTI; NTIS (US Sales Only); DE91641226 
SP- 

13 16:29562 OSTI; NTIS (US Sales Only) DE91522957 
SPE- 

22876 16:25756 See SAND-91-1435C 
SRI-ENV- 

91-292-6657-XXXIV 16:26498 See DOE/PC/88867-T 10 
SSCL- 

277-Rev. 16:28183 | OSTI; NTIS; GPO Dep. 

395 16:28184 OSTI; INIS; NTIS; GPO Dep. 

434 16:28297 OSTI; NTIS; INIS; GPO Dep. 

450 16:28298 OSTI; NTIS; INIS; GPO Dep. 

452 16:28299 OSTI; NTIS; INIS; GPO Dep. 

460 16:28205 OSTI; NTIS; INIS; GPO Dep. 

473 16:28300 OSTI; NTIS; INIS; GPO Dep. 

481 16:28943 OSTI; NTIS; INIS; GPO Dep. 

496 16:28185 OSTI; NTIS; INIS; GPO Dep. 
SSCL-MAN- 

0012 16:28301 OSTI; NTIS; GPO Dep. 


DE91015488 
DE91015828 


mm 
_~ 
© © 
© © 


DE91015483 
DE91017127 
DE91015752 
DE91016049 
DE91017128 
DE91015751 


hh eh eh ot ot 


8 888888 


mmmmmm 


m 
= 


DE91016294 


DE91016492 
DE91015279 
DE91014884 
DE91015462 
DES1015461 
DE91015283 
DE91015284 
DE91015289 
DE91016044 


m mmm mMmmmmm mn 
8 888888388 


=" 


DE91016241 


SSCL-N- 
760 16:28204 See SLAC-TN-91-9 
ss 
90-13 16:29577 OSTI; NTIS (US Sales Only); DE91641451 
SSI-P- 
498-88 16:28414  OSTI; NTIS (US Sales Only); DE91642660 
STUDSVIK-NS— 
88-356 16:27210  OSTI; NTIS (US Sales Only); DE91640443 
STUDSVIK/K3- 
80/138 16:26518 See HBEP-08(2G3) 
TRI-PP- 
88-84 16:28993  OSTI; NTIS (US Sales Only); DE91641751 
89-2 16:28994  OSTI; NTIS (US Sales Only): DE91641762 
TRITA-PFU- 
91-03 16:29364  OSTI; NTIS (US Sales Only): DE91639807 
TTG- 
1012 16:25848 See SAND-90-2187 
TVA/PUB- 
90/10 16:28608  OSTI; NTIS DE91015954 
90/3 16:28483  OSTI: NTIS DE91015971 
90/4 16:28484 OSTI: NTIS DE91015970 
90/5 16:28485 OSTI; NTIS DE91015969 
90/7 16:28589 OSTI; NTIS DE91015964 
90/8 16:28590  OSTI; NTIS DE91015959 
90/9 16:26301 OSTI; NTIS DE91015955 
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TVA/RDG:EQS— 





Fepor Abstrac: Source o¢ GPO Order Distribution 
Number Number Avaiiabillty Dep Number Category 


TVA/RDG/EQS— 


91.1 16:26302 OSTI: NTIS DE91015956 
91,2 16:28591 OSTI: NTIS DE91015962 
91/4 16:26109 OSTI: NTIS DE91015972 
TVA/‘WR:AB— 
90.13 16:28592 OSTI: NTIS DE91015960 
TVA/WR’AV- 
90/12 16:28593 OSTI: NTIS DE91016289 
TVA/WR/WQ- 
91/2 16:27366 OSTI: NTIS DE91015968 
91/3 16:26303 OSTI: NTIS DE91015967 
91/4 16:26304 OSTI: NTIS DE91015961 
91/5 16:28594 OSTI: NTtS DE91015966 
UCB-PTH- 
91/20 16:29006 See LBL-—30703 
91/24 16:29005 See LBL-30634 
91/25 16:29037 See LBL-30800 
91/26 16:29038 See LBL-30801 
UCI-ARTR- 
90-15 16:26504 OSTI; NTIS: GPO Dep. E 1.99: DE91010999 PC-105 
UCID-ID- 
106990 16:28875 OSTI; NTIS; GPO Dep. E 1.99: DE91014864 MF-706 
UCRL- 
21215-91 16:25998 OSTI: NTIS: INIS: GPO Dep. E 1.99: DE91015758 MF-702 
21338 16:28035 OSTI; NTIS; GPO Dep. E 1.99: DE91014987 MF-701 
52000-91-4 16:29456 OSTI; NTIS; GPO Dep. E 1.99: DE91016873 PC-700 
52000-91-2/3 16:27454 OSTI; NTIS; GPO Dep. E 1.99: DE91015487 PC-700 
53779-87 16:28595 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91016493 PC-403 
UCRL-CR- 
103923-Vol.1 16:26194 OSTI; NTIS: GPO Dep. E 1.99: DE91014991 MF-700 
103923-Vol.2 16:26195 OSTI; NTIS: GPO Dep. E 1.99: DE91014983 MF-700 
107473 16:28077 OSTI; NTIS: GPO Dep. E 1.99: DE91017072 MF-700 
107905 16:28435 OSTI; NTIS; GPO Dep. E 1.99: DE91015765 MF-800 
UCRL-ID- 
103495-90 16:28038 OSTI; NTIS; INIS: GPO Dep. E 1.99: DE91016502 MF-706 
104729 16:25999 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91015087 MF-814 
105574 16:28425 OSTI; NTIS; GPO Dep. E 1.99: DE91015745 MF-706 
106477 16:27254 OSTI; NTIS; GPO Dep. E 1.99: DE91015829 MF-700 
106711 16:29442 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91016631 MF-712 
107015 16:27456 OSTI; NTIS; GPO Dep. E 1.99: DE91016503 MF-712 
107563 16:28415 OSTI; NTIS; GPO Dep. E 1.99: DE91015746 MF-700 
107569 16:28451 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91015096 MF-706 
107610 16:28452 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91015747 MF-700 
107630 16:28829 OSTI; NTIS; GPO Dep. E 1.99: DE91015748 MF-706 
107775 16:29443 OSTI; NTIS: GPO Dep. E 1.99: DE91016504 MF-712 
107843 16:28455 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91016505 MF-706 
UCRL-JC— 
103342 16:28903 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91017087 MF-712 
103726 16:26000 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91015298 MF-814 
104280 16:28446 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91015770 MF-706 
104515 16:28447 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91015785 MF-700 
104829 16:28110 OSTI; NTIS; GPO Dep. E 1.99: DE91015297 MF-706 
105034 16:28876 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91016561 MF-700 
105249 16:28151 | OSTI; NTIS; GPO Dep. E 1.99: DE91015793 MF-706 
105259 16:28486 OSTI; NTIS; GPO Dep. E 1.99: DE91015695 MF-402 
105355 16:26224 OSTI; NTIS; GPO Dep. E 1.99: DE91016553 MF-712 
105398 16:28152 OSTI; NTIS; GPO Dep. E 1.99: DE91016555 MF-712 
105474 16:27786 OSTI; NTIS; GPO Dep. E 1.99: DE91016604 MF-704 
105558 16:28206 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91015181 
105566 16:28207  OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91015177 
105604 16:28208 OST}; NTIS; INIS; GPO Dep. E 1.99: DE91015676 MF-406 
105772 16:28078 OSTI; NTIS; GPO Dep. E 1.99: DE91015185 MF-706 
105817 16:28302 OSTI; NTIS; GPO Dep. E 1.99: DE91016552 MF-712 
105818 16:28303 OSTI; NTIS; GPO Dep. E 1.99: DE91016559 MF-712 
105835 16:27787 OSTI; NTIS; GPO Dep. E 1.99: DE91015300 MF-706 
105836 16:29444 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91015296 MF-712; 
MF-704 
105862 16:28456 OSTI; NTIS; GPO Dep. E 1.99: DE91015182 
105882 16:26001 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91015766 MF-721 
105946 16:29445 OSTI; INIS; NTIS; GPO Dep. E 1.99: DE91015675 MF-426 
106047 16:27632 OSTI; NTIS; GPO Dep. E 1.99: DE91015111 MF-700 
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Report 
Number 


106143 
106260 
106331 
106370 
106375 
106445 
106481 
106521 
106546 
106588 
106770 
106806 
106853 
106908 
107009 
107099 
107195 
107230 
107275 
107364 
107388 
107409 
107417 
107436 
107453 
107481 
107495 
107498 
107505 
107506 
107526 
107576 
107591 
107599 
107611 
107684 
107715 
107735 
107736 
107737 
107755 
107770 
107830 


107889 
107890 
108071 
UCRL-LR- 
106479 
107524 
UCRL-MA- 
105413 
107254 
UFPB-DF- 
04/89 
UJV- 
8149T 
9197-R 
9204-CH 
9234T 
ULI-RAD-R- 
060 
UNB-FIS— 
04/90 
UR- 
1211 
USGS-OFR- 
86-379 
90-615 


Abstract 
Number 


16:28448 
16:28487 
16:29214 
16:27788 
16:27633 
16:28488 
16:28489 
16:26002 
16:27789 
16:26421 
16:27634 
16:28609 
16:28079 
16:28098 
16:27703 
16:28904 
16:28426 
16:29563 
16:28453 
16:26196 
16:27455 
16:28909 
16:26789 
16:28036 
16:29564 
16:27635 
16:28877 
16:28436 
16:28995 
16:29446 
16:28490 
16:26197 
16:28427 
16:28416 
16:28905 
16:29365 
16:29447 
16:29366 
16:29367 
16:25750 
16:28838 
16:29225 
16:26149 


16:28428 
16:27636 
16:28037 


16:27883 
16:27637 


16:27638 
16:27639 


16:29042 
16:26849 
16:26829 
16:27851 
16:26850 
16:28621 
16:27790 
16:28927 


16:26003 
16:26004 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI: NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; INIS; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTiS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); INIS 

See DOE/ER/13065-663 

OSTI; INIS; NTIS; GPO Dep. 

OSTI; NTIS; INIS; US Geological Survey, Books 
and Open-File Reports Section, Box 25425 


Federal Center, Denver, CO 80225; GPO 
Dep. 
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E 1.99: 
E 1.99: 


Order 
Number 


DE91015767 
DE91015697 
DE91016926 
DE91016928 
DE91014988 
DE91015696 
DE91015694 
DE91015768 
DE91014990 
DE91014985 
DE91011963 
DE91015687 
DE91016567 
DE91015114 
DE91017094 
DE91015688 
DE91015772 
DE91012877 
DE91017095 
DE91015184 
DE91014992 
DE91015678 
DE91016568 
DE91016511 
DE91015784 
DE91015124 
DE91016922 
DE91015112 
DE91015136 
DE91015783 
DE91015769 
DE91015299 
DE91016924 
DE91015692 
DE91015786 
DE91015141 
DE91016566 
DE91015698 
DE91015686 
DE91015771 
DE91015689 
DE91016609 
DE91015762 


DE91016570 
DE91015679 
DE91016554 


DE91015523 
DE91016874 


DE91015734 
DE91015735 


DE91641535 
DE91641292 
DE91641286 
DE91641158 
DE91641293 
DE91641236 


DE91642061 


DE91015478 
DE91016111 


USGS-OFR- 


Distribution 
Category 


MF-741 
MF-402 
MF-705 
MF-704 
MF-706 
MF-402 
MF-402 
MF-814 
MF-706 
MF-700 
MF-704 
MF-408 
MF-706 
MF-706 
MF-706 
MF-712 
MF-700 
MF-705 
MF-742 
MF-714 
MF-706 
MF-700 
MF-700 
MF-361 
MF-405 
MF-814 
MF-700 
MF-706 
MF-700 
MF-712 
MF-702 
MF-707 
MF-712 
MF-700 
MF-700 
MF-700 
MF-712 
MF-427 
MF-701 
MF-402 
MF-408 
MF-700 
MF-721; 
MF-706 
MF-712 
MF-706 
MF-708 


PC-401 
MF-700 


MF-706 
MF-706 


MF-810 
MF-800; 
MF-814 
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WAESD-NA- 


Report 
Number 


WAESD-NA- 
94000-13 
94000-16 
94000-21 


WHC-EP- 
0009-Vol.2 
0336-Rev.1 
0337-Rev.1 
0403 
0426 
0428 
0430 

WHC-MR- 
0250 
0259 

WHC-SA- 
0986 
1020 
1056 
1126 
1133 
1135 
1147 
1155 
1159 
1229 
1240 
1286 

WR- 
28-1-34-107 
28-1-8-103 

WSRC-TR- 
90-165 
91-22-Rev.1 

Y/ER- 

18 

Y/ER/SUB- 
90-99928/2 

Y/SUB- 
91-YP507C/1-Pt.2 
91-YP507C/2-Pt.2 


Abstract 
Number 


16:27640 
16:27641 
16:27642 


16:29565 
16:25849 
16:25850 
16:26005 
16:26006 
16:26007 
16:27248 


16:26008 
16:26150 


16:26780 
16:26009 
16:26781 
16:26782 
16:26010 
16:26198 
16:27211 
16:26110 
16:29574 
16:27212 
16:26011 
16:27275 


16:26505 
16:26300 


16:26199 
16:26151 


16:28539 
16:26152 


16:26111 
16:26112 
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Source of 
Availability 


OSTI: NTIS: 
OSTI: NTIS: 
OSTI: NTIS: 


OSTI: NTIS: 
OSTI: NTIS: 
OSTI: NTIS: 
OSTI: NTIS: 
OSTI: NTIS: 
OSTI: NTIS: 
OSTI: NTIS: 


OSTI: NTIS: 
OSTI: NTIS: 


OSTI: NTIS: 
OSTI: NTIS; 
OSTI: NTIS; 
OSTI: NTIS; 
OSTI: NTIS; 
OSTI: NTIS: 
OSTI: NTIS: 
OSTI: NTIS; 
OSTI: NTIS; 
OSTI: NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 
OSTI: NTIS 


OSTI: NTIS; 
OSTI: NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


INIS: GPO Dep 
GPO Dep 
INIS; GPO Dep 


GPO Dep. 
INIS: GPO Dep. 
GPO Dep. 
INIS: GPO Dep 
INIS: GPO Dep 
GPO Dep. 
INIS; GPO Dep. 


INIS: GPO Dep. 
INIS: GPO Dep. 


INIS: GPO Dep. 
INIS: GPO Dep. 
INIS; GPO Dep. 
INIS: GPO Dep. 
INIS: GPO Dep 
GPO Dep. 

INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 

INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
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Order 
Number 


DE91015600 
DE91015599 
DE91015590 


DE91016390 
DE91016790 
DE91016783 
DE91016732 
DE91016627 
DE91016394 
DE91016625 


DE91016736 
DE91016781 


DE91014683 
DE91010834 
DE91016786 
DE91014694 
DE91016628 
DE91016784 
DE91016626 
DE91016629 
DE91016391 
DE91016392 
DE91016731 
DE91016789 


DE91015957 
DE91015958 


DE91016466 
DE91016467 


DE91015369 
DE91016151 


DE91015950 
DE91015951 


Distribution 
Category 


MF-540 
PC-538 
MF- 
538T 


MF-900 
MF-907 
MF-900 
MF-940 
MF-902 
MF-940 
MF-902 


MF-940 
MF-902 


MF-530 
MF-940 
MF-520 
MF-530 
MF-902 
MF-705 
MF-722 
MF-902 
MF-900 
MF-528 
MF-940 
MF-900 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE90000477 
DE91000352 
DE91001737 
DE91002010 
DE91002049 
DE91002071 

DE91002153 
DE91002154 
DE91002155 
DE91002167 
DE91002170 
DE91002171 

DE91002191 

DE91002195 
DE91002196 
DE91002197 
DE91002198 
DE91003109 
DE91003113 
DE91003114 
DE91003115 
DE91003116 
DE91003120 
DE91006266 
DE91006277 
DE91006334 
DE91006343 
DE91007182 
DE91007394 
DE91007395 
DE91008128 
DE91008590 
DE91008728 
DE91009108 
DE91009352 
DE91009884 
DE91009961 

DE91010534 
DE91010580 
DE91010581 

DE91010647 
DE91010716 
DE91010834 
DE91010898 
DE91010999 
DE91011032 
DE91011221 

DE91011274 
DE91011276 
DE91011277 
DE91011278 
DE91011314 
DE91011315 
DE91011325 
DE91011787 
DE91011963 
DE91011979 
DE91012289 
DE91012365 
DE91012649 
DE91012855 


Report No. 


DOE/MC/22136-2817 
DOE/BP-1437 
DOE/PETC/TR-90/7 
DOE/MC/25 166-2961 
DOE/MC/24224—2977 
DOE/MC/23005—2990 
SERI/TP-254-4098A 
SERI/TP-254-4098B 
SERI/TP-254-4098C 
SERI/TP-214-4226 
DOE/CH/10093—93 
DOE/CH/10093—94 
SERI/TP-214-4394 
SERI-SP-220-4426 
SERI/TP-257-4418 
SERI-TP-250-4256 
SERI-TP-257-4400 
INIS-SU-254 
JINR-5-38-89 
JINR-6-39-89 
INIS-SU-242 
INIS-SU-225 
JINR-1-40-90 
SAND-90-2742C 
CONF-911038—1 
CONF-91 1038-3 
CONF-91 1038-2 
CONF-911050—1 
LA-UR-91-162 
LA-UR-91-163 
DOE/PETC/TR-91/1 
LA-UR-91 -558 
ANL-HEP-CP-91-01 
DOE/OSTI-8200-R54 
CONF-911020—1 
DOE/CE/15440—-T2 
LA-UR-91-941 
DOE/CE/15485-T3 
SAND-91-0651C 
SAND-91-0652C 
DOE/CE/26559-T10 
DOE/CE/15459-T2 
WHC-SA-1020 
DOE/CE/15437-T7 
UCI-ARTR-90-15 
DOE/CE/15470—-T3 
DOE/ER-0144/9 
DOE/PC/88900—-T2 
DOE/PC/90533-—16 
DOE/PC/50041—111 
DOE/PC/91024—T11 
DOE/PC/90518-16 
DOE/PC/90014—-T8 
SAND-91-0946C 
DOE/PETC/TR-91/2 
UCRL-JC—106770 
FNAL/C—91/95 
HMRL-R-73 
SAND-90-2517 
SAND-91-1157C 
DOE/PC/80752-T15-Vol.2 


Order No. 


DE91012877 
DE91013029 
DE91013106 
DE91013144 
DE91013145 
DE91013230 
DE91013301 

DE91013321 

DE91013367 
DE91013368 
DE91013379 
DE91013390 
DE91013510 
DE91013558 
DE91013559 
DE91013561 

DE91013562 
DE91013693 
DE91013696 
DE91013707 
DE91013708 
DE91013709 
DE91013744 
DE91013908 
DE91014107 
DE91014169 
DE91014174 
DE91014200 
DE91014204 
DE91014213 
DE91014218 
DE91014263 
DE91014279 
DE91014281 

DE91014291 

DE91014299 
DE91014319 
DE91014330 
DE91014355 
DE91014372 
DE91014457 
DE91014500 
DE91014519 
DE91014525 
DE91014526 
DE91014539 
DE91014566 
DE91014578 
DE91014593 
DE91014594 
DE91014597 
DE91014611 

DE91014618 
DE91014627 
DE91014629 
DE91014661 
DE91014662 
DE91014666 
DE91014669 
DE91014671 
DE91014674 


Report No. 


UCRL-JC—107230 
LA-UR-91 -1652 
EGG-—10617-2096 
DOE/PC/88750—T6-Vol.3 
DOE/PC/88850-T3 
LA-UR-—91 -1606 
DOE/CE/89008-T2 
DOE/CE/15428-T1 
LA-UR-91-1831 
LA-UR-91-1829 
LA-UR-91-1777 
LA-UR-91-1723 
SAND-91-0210C 
DOE/ID/12790—1 
DOE/ID/12790—2 
DOE/ID/12790—4 
DOE/ID/12790—5 
CONF-911018—1 
DOE/ID/12791—1 
DOE/ID/12862-1 
DOE/ID/12862—2 
DOE/ID/12861—1 
SAND-91-6910C 
DOE/ER/40427-11-N91 
CONF-9110147—-1 
EGG-WTD-9423 
EGG-M-90520 
DOE/CE/40738-T5 
CONF-91 1038-4 
CONF-91 1003-3 
CONF-91 1040-5 
CONF-91 1003-2 
CONF-91 1003-1 
LA-12105 
DOE/ID/12882—1-Add. 
DOE/NE/37967-T4 
LBL-30074 
SAND-91-0277 
DOE/ER/40467-6 
DOE/FE/60520-1 
ANL/CP-73387 
IS-T-1561 
DOE/ER/13363-T2 
K/DSRD-413 
DOE/ER/03077—284 
DOE/ER/45147-6 
PNL-SA—19316 
CONF-9105151-6 
LA-UR-91-2096 
LA-UR-91 -2090 
LA-UR-—91-2077 
LA-UR-91-2014 
LBL-30861 
DOE/PC/50041—121 
DOE/PC/90005-T47 
SAND-91-0062C 
SAND-90-3020C 
SAND-91-1364C 
SAND-90-2815C 
SAND-91-7077C 
SAND-91-0276 


Order No. 


DE91014683 
DE91014694 
DE91014703 
DE91014704 
DE91014710 
DE91014728 
DE91014736 
DE91014739 
DE91014746 
DE91014748 
DE91014752 
DE91014768 
DE91014778 
DE91014780 
DE91014786 
DE91014792 
DE91014797 
DE91014803 
DE91014806 
DE91014807 
DE91014808 
DE91014811 
DE91014812 
DE91014813 
DE91014826 
DE91014828 
DE91014829 
DE91014844 
DE91014845 
DE91014846 
DE91014858 
DE91014860 
DE91014861 
DE91014862 
DE91014863 
DE91014864 
DE91014884 
DE91014897 
DE91014900 
DE91014904 
DE91014911 
DE91014916 
DE91014930 
DE91014931 
DE91014942 
DE91014945 
DE91014948 
DE91014954 
DE91014959 
DE91014965 
DE91014966 
DE91014967 
DE91014968 
DE91014979 
DE91014983 
DE91014985 
DE91014987 
DE91014988 
DE91014990 
DE91014991 
DE91014992 


Report No. 


WHC-SA-0986 
WHC-SA-1126 
SAND-91-1435C 
SAND-90-3032C 
LBL-30773 
DOE/ER/03130—821 
LA-UR-—91-2007 
LA-UR-91-1995 
LA-UR-91-1979 
LA-UR-91-1976 
LA-UR-91-1952 
LA-UR-91-1924 
LA-UR-91-1867 
LA-UR-91-1722 
BNL-46298 
BNL-46292 
BNL-46302 
BNL-46235 
DOE/PC/79937—T5 
DOE/PC/88816-TS 
DOE/PC/89876-T2 
DOE/ER/14150-1 
DOE/ER/13554—5 
DOE/ER/14031-3 
DOE/ER/45416—1 
PNL-7712 
DOE/ER/40646-1 
BNL-46259 
GA-A-20543 
BNL-—46176 
PNL-SA-18157 
DOE/NE/37963-13 
DOE/NE/37963—14 
DOE/NE/37963—15 
FNAL/C—91/78-A 
UCID-ID—106990 
SSCL-434 
SAND-91-0122C 
SAND-91-0031C 
SAND-91-0237C 
DOE/ER/40561-12 
IS-T-1534 
DOE/EM-0010 
DOE/EM-0009 
ORNUCDIAC—42 
ORNL/Sub-85-2861 1/2 
ORNVER-8 
ORNL/Sub-87-SA681/1 
ORNL/TM-11691 
ORNL/TM-11803 
ORNL/TM-11813 
ORNL/TM—11836 
ORNL/TM—-11842 
ORNL/Sub-79-07862/02 
UCRL-CR-103923-Vol.2 
UCRL-JC—1 06588 
UCRL-21338 
UCRL-JC—1 06375 
UCRL-JC—106546 
UCRL-CR-103923-Vol.1 
UCRL-JC—107388 
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DE91014994 


Order No. 


DE91014994 
DE91015051 
DE91015052 
DE91015054 
DE91015055 
DE91015061 
DE91015073 
DE91015075 
DE91015080 
DE91015082 
DE91015085 
DE91015087 
DE91015096 
DE91015097 
DE91015108 
DE91015109 
DE91015111 

DE91015112 
DE91015114 
DE91015124 
DE91015133 
DE91015134 
DE91015136 
DE91015139 
DE91015141 

DE91015156 
DE91015157 
DE91015160 
DE91015161 

DE91015165 
DE91015167 
DE91015171 
DE91015177 
DE91015181 

DE91015182 
DE91015184 

DE91015185 
DE91015189 
DE91015199 
DE91015201 

DE91015209 
DE91015211 

DE91015212 
DE91015223 
DE91015224 
DE91015228 
DE91015234 
DE91015235 
DE91015238 
DE91015239 
DE91015252 
DE91015253 
DE91015255 
DE91015257 
DE91015258 
DE9101525s 
DE91015260 
DE91015261 

DE91015264 
DE91015266 
DE91015267 
DE91015269 
DE91015270 
DE91015273 
DE91015274 
DE91015279 
DE91015283 
DE91015284 
DE91015289 
DE91015296 
DE91015297 
DE91015298 


1004 


Report No. 


ORNL/RASA-89/20 
DOE/ER/45251-3 
DOE/ER/13576-1 
DOE/ER/60521-3 
DOE/ER/40085-—23 
DOE/ER/45279-T2 
HW-25781-E 
HW-29229-E 
KCP—613-4125 
DOE/OR-23701.3 
SAND-91-8220 
UCRL-ID—104729 
UCRL-ID—107569 
DOE/HWP-92 
ANL/CP-73328 
ANL/CP-73537 
UCRL-JC—1 06047 
UCRL-JC—107498 
UCRL-JC—1 06908 
UCRL-JC—107481 
DOE/PC/89807-T5 
DOE/PC/79907-T10 
UCRL-JC—107505 
CONF-91031339- 
UCRL-JC—107684 
PNL-SA-—19128 
PNL-SA-19122 
KCP-613-4614 
IS-M-670 
HW-56548-RD 
HW-61580 
BNL-46239 
UCRL-JC—1 05566 
UCRL-JC—1 05558 
UCRL-JC—105862 
UCRL-JC—107364 
UCRL-JC—1 05772 
ANL/CP-71783 
ANL/CP-73541 
IS-M-669 
ANL/CP-—70930 
BNL-NUREG-—46277 
BNL-46282 
DOE/CE/15440-T3 
GA-A-20493 
BNL-39912 
BNL-46223 
HW-44260 
HW-17747 
DOE/ER/13614—4 
ANL/CP-73551 
ANL/CP-72245 
ANL/CP-73216 
PNL-SA-19124 
PNL-SA-19125 
PNL-SA-19127 
PNL-SA-19126 
PNL-SA-19153 
PNL-SA-19123 
PNL-SA-—1 8325 
PNL-SA-19421 
ORNL/TM—-11720 
ORNL/M-1392 
CONF-91 0635-7 
CONF-910580-1 
SSCL-395 
SSCL-460 
SSCL-473 
SSCL-481 
UCRL-JC—1 05836 
UCRL-JC—104829 
UCRL-JC—103726 
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Order No 


DE91015299 
DE91015300 
DE91015303 
DE91015304 
DE91015307 
DE91015309 
DE91015312 
DE91015318 
DE91015319 
DE91015320 
DE91015321 

DE91015322 
DE91015323 
DE91015324 
DE91015326 
DE91015327 
DE91015328 
DE91015335 
DE91015337 
DE91015338 
DE91015339 
DE91015340 
DE91015342 
DE91015349 
DE91015350 

DE91015351 

DE91015357 

DE91015359 
DE91015365 

DE91015367 
DE91015368 

DE91015369 

DE91015371 

DE91015383 

DE91015385 

DE91015387 

DE91015388 

DE91015389 
DE91015395 

DE91015396 

DE91015415 

DE91015416 

DE91015417 

DE91015418 
DE91015419 
DE91015420 
DE91015421 

DE91015422 
DE91015423 
DE91015425 
DE91015426 
DE91015427 
DE91015429 
DE91015431 

DE91015435 
DE91015436 
DE91015437 
DE91015438 
DE91015440 
DE91015441 

DE91015445 
DE91015446 
DE91015447 
DE91015449 
DE91015451 
DE91015452 
DE91015453 
DE91015454 
DE91015456 
DE91015461 
DE91015462 
DE91015464 


Report No 


UCRL-JC—107576 
UCRL-JC—1 05835 
CONF-9105202-6 
CONF-9105231-1 
CONF-910635-8 
CONF-9106244-1 
CONF-910617-3 
LA-12008-MS 
LA-12133 
LA-—12018-MS 
LA-—12071-MS 
CONF-910909-8 
CONF-910811 1-1 
CONF-9107115—10 
CONF-9104192-13 
CONF-910795-1 
CONF-910903-5 
SAND-—90-3187C 
SAND-91-0177C 
SAND-91-0027C 
SAND-91-0145C 
SAND-91-0955C 
BNL-46374 
HAN-45954-Pt.6 
HAN-45954-Pt.7 
HAN-45954-Pt.8 
DOE/ER/14012-—2 
DOE/ER/03230-T10 
SAND-91-1375 
SAND-90-2550 
SAND-89-1371 
Y/ER-18 
LA-11619-Vol.3 
SAND-91-0244 
CONF-901263-9-Vugraphs 
ORNL/FMP-91/3 
POEF/ER/Sub—A8/4521 
DOE/SR/18159-1 
DOE/CH/10383-—2 
DOE/ET/15601-T54 
DOE/ER/13039-T19 
DOE/CE/26594-T1 
DOE/RL/11659-T1 
DOE/RL/11659-T2 
DOE/RL/11659-T3 
DOE/RL/11659-T4 
DOE/RL/11659-T5 
DOE/RL/11659-T6 
BNL-46346 
BNL—46334 
BNL-NUREG—46344 
BNL-46319 
PNL-SA-19754 
SAND-91-1514C 
SAND-91-1547C 
SAND-91-1638C 
SAND-91-1520C 
SAND-91-1480C 
SAND-91-1597C 
SAND-91-1324C 
DOE/ER/60688-T 1 
DOE/ER/60408-T4 
DOE/ER/60438-T3 
DOE/ER/40317-5 
DOE/PE-0098P 
DOE/ER/13615-5 
DOE/ER-0499P 
DOE/ER/45333—1 
DOE/PC/88873-T9 
SSCL-452 
SSCL-450 
PNL-SA-19709 


Order No. 


DE91015478 
DE91015479 
DE91015480 
DE91015483 
DE91015485 
DE91015486 
DE91015487 
DE91015488 
DE91015515 
DE91015516 
DE91015517 
DE91015518 
DE91015519 
DE91015520 
DE91015521 
DE91015522 
DE91015523 
DE91015524 
DE91015525 
DE91015526 
DE91015527 
DE91015528 
DE91015529 
DE91015530 
DE91015531 
DE91015532 
DE91015533 
DE91015534 
DE91015535 
DE91015536 
DE91015537 
DE91015538 
DE91015539 
DE91015540 
DE91015541 
DE91015542 
DE91015543 
DE91015544 
DE91015545 
DE91015546 
DE91015548 
DE91015549 
DES1015550 
DE91015551 
DE91015552 
DE91015553 
DE91015554 
DE91015556 
DE91015557 
DE91015558 
DE91015559 
DE91015562 
DE91015563 
DE91015564 
DE91015566 
DE91015567 
DE91015568 
DE91015569 
DE91015570 
DE91015571 
DE91015573 
DE91015574 
DE91015575 
DE91015582 
DE91015583 
DE91015584 
DE91015585 
DE91015586 
DE91015587 
DE91015588 
DE91015589 
DE91015590 


Report No. 


USGS-OFR-86-379 
DOE/CH/10139—1-Draft 
DOE/ER-0501T 
SLAC-PUB-5582 
SAND-90-7034 
PNL-7611 
UCRL-—52000-91-2/3 
SLAC-379 
ORNL/RASA-91/5 
ORNL/RASA-91/3 
ORNL/RASA-91/4 
ORNL/M—1336 
DOE/EIA—0333(91) 
BNL—46305 
DOE/EA-0451 
DOE/EA-0420 
UCRL-LR-106479 
EGG-2645 
PNL-SA-—19549 
PNL-SA-18736 
PNL-SA-—19212 
PNL-SA-18817 
PNL-SA—1 8534 
PNL-SA-—18507 
PNL-SA—18880 
PNL-SA-—18510 
PNL-SA-—19305 
PNL-SA-19712 
PNL-SA—19698 
PNL-SA—1 9548 
PNL-SA—18496 
ANL-HEP-CP-91-41 
ANL/CP-73464 
ANL/CP-72703 
PNL-7721 
PNL-SA-—19720 
ANL-HEP-CP-91-42 
ANL/CP-71552 
ANL-HEP-CP-91-48 
ANL/CP-71985 
ANL/CP-73552 
ANL/CP-71850 
ANL/CP-72361 
ANL-HEP-CP-91-44 
ANL-HEP-CP-91-43 
ANL/CP-73053 
ANL/CP-73289 
ANL/CP-72190 
ANL/CP-73155 
ANL/CP-73327-Rev. 
ANL-HEP-CP-91-53 
SAND-—-91-0629C 
SAND-91-1581C 
SAND-91-0711C 
ANL/CP-73370 
ANL/CP-73347 
ANL/CP-73336 
ANL/CP-72991 
ANL/CP-73398 
ANL/CP-—72267 
DOE/ER/40515—2 
LA-12143-PR 
KCP-613-4371 
DOE/BC/14250-8 
DOE/EIA—0484(91) 
ITRI-TR-910601 
ORNL/TM-11884 
DOE/ER/53212—177 
ORNL/RASA-91/1 
ORNL/RASA-91/2 
HEDL-TR-681-412-002 
WAESD-NA-94000-21 





Order No. 


DE91015591 
DE91015592 
DE91015593 
DE91015594 
DE91015595 
DE91015596 
DE91015597 
DE91015598 
DE91015599 
DE91015600 
DE91015601 
DE91015602 
DE91015603 
DE91015604 
DE91015605 
DE91015606 
DE91015607 
DE91015608 
DE91015609 
DE91015611 
DE91015612 
DE91015613 
DE91015614 
DE91015615 
DE91015616 
DE91015617 
DE91015622 
DE91015623 
DE91015624 
DE91015625 
DE91015626 
DE91015627 
DE91015628 
DE91015629 
DE91015630 
DE91015631 
DE91015632 
DE91015635 
DE91015638 
DE91015639 
DE91015640 
DE91015642 
DE91015643 
DE91015646 
DE91015647 
DE91015648 
DE91015649 
DE91015650 
DE91015652 
DE91015653 
DE91015654 
DE91015655 
DE91015656 
DE91015659 
DE91015660 
DE91015663 
DE91015664 
DE91015665 
DE91015666 
DE91015667 
DE91015668 
DE91015669 
DE91015670 
DE91015671 
DE91015672 
DE91015673 
DE91015674 
DE91015675 
DE91015676 
DE91015678 
DE91015679 
DE91015680 


Report No 


DOE/HTGR-87-097 
HEDL-TME-80-49 
HEDL-TME-81-12 
HEDL-TME-81-13 
EGG-2105 
ORNL/M—-1394 
HEDL-TME-83-7 
HEDL-TME-82-1 
WAESD-NA-94000-16 
WAESD-NA-94000-13 
HEDL-TME-82-25 
ORNL/TM-11816 
EGG-2229 
ORNL-TM-—7174 
HEDL-TME-80-18 
HEDL-TME-80-9 
HEDL-TME-80-10 
HEDL-TME-80-11 
ORNL/TM-9081 
CONF-91 0993-9 
CONF-910993-7 
CONF-910852-5 
CONF-910993-8 
CONF-911018—2 
CONF-910852-6 
CONF-910746-1 
CONF-910903-7 
KAPL-4727 
ESG-DOE-13456 
ORNL/M—1276 
HEDL-TME-81-10 
CONF-810625-—22 
ORNUTM-7134 
EGG-—2050 
HEDL-TME-82-48 
ORNL/M—1326 
CONF-910580—2 
CONF-9104278—1 
CONF-9107144—-1 
CONF-910580-3 
CONF-9109212—1 
CONF-9105147-2 
DOE/EH-0199 
SAND-—91-7003 
SAND-—88-2802 
KAPL-4728 
SAND-—90-1 147 
SAND-—90-1656 
DOE/ER/40319-4 
BNL-46348 
BNL-45765 
PNL-7274-HEDR 
DOE/ER/53263—16 
ORNU/M-1312/R1 
ORNLU/M—1424 
DOE/NV/1 0630-15 
SAND-—91-0290C 
SAND-—91-1567C 
SAND-—91-0374C 
SAND-—91-1630C 
SAND-91-1481C 
SAND-91-1601C 
SAND-—91-0373C 
ANL/CP-72919 
ANL/CP-71305 
ANL/CP-72765 
ANUCP-72624 
UCRL-JC—105946 
UCRL-JC—105604 
UCRL-JC—107409 
UCRL-JC—107890 
ANL/CP-72558 


Order No 


DE91015681 
DE91015682 
DE91015683 
DE91015684 
DE91015685 
DE91015686 
DE91015687 
DE91015688 
DE91015689 
DE91015690 
DE91015691 

DE91015692 
DE91015694 
DE91015695 
DE91015696 
DE91015697 
DE91015698 
DE91015699 
DE91015700 
DE91015701 

DE91015702 
DE91015703 
DE91015705 
DE91015707 
DE91015709 
DE91015710 
DE91015711 

DE91015712 
DE91015713 
DE91015714 
DE91015715 
DE91015716 
DE91015719 
DE91015720 
DE91015721 

DE91015722 
DE91015723 
DE91015724 
DE91015725 
DE91015726 
DE91015727 
DE91015728 
DE91015729 
DE91015731 

DE91015732 
DE91015733 
DE91015734 
DE91015735 
DE91015736 
DE91015737 
DE91015738 
DE91015739 
DE91015740 
DE91015741 

DE91015742 
DE91015743 
DE91015745 
DE91015746 
DE91015747 
DE91015748 
DE91015749 
DE91015750 
DE91015751 

DE91015752 
DE91015756 
DE91015757 
DE91015758 
DE91015759 
DE91015762 
DE91015765 
DE91015766 
DE91015767 


Report No. 


ANLCP-69231 
ANL/CP-72537 
ANL/CP-70547 
ANL/CP-71316 
ANL/CP-71314 
UCRL-JC—1 07736 
UCRL-JC—1 06806 
UCRL-JC—107099 
UCRL-JC—107755 
DOE/ID/12608—3-Vol.3 
DOE/PC/70771-T17 
UCRL-JC—107599 
UCRL-JC—1 06481 
UCRL-JC—105259 
UCRL-JC—1 06445 
UCRL-JC—1 06260 
UCRL-JC—107735 
SAND-91-0375C 
SAND-91-1589C 
CONF-9010291-2 
FSU-HEP-—051290 
CONF-9101105—1 
CONF-900626-3 
CONF-9104249-2 
SAND-—91-1667C 
SAND—91-1711C 
ANL/CP-73512 
ANUCP-72757 
ANLCP-72756 
ANL/CP-72217 
ANL/CP-73108 
PNL-7231-HEDR 
SAND-91-0589C 
ANL/CP-73209 
ANL/CP-73352 
ANL/CP-—72035 
ANL/CP-73126 
ANL/CP-73317 
DOE/PC/79908-T8 
DOE/PC/79908-T9 
DOE/PC/79908-T10 
DOE/PC/79908-T11 
DOE/PC/79908-T12 
DOE/PC/70771-T11 
DOE/PC/70771-T12 
DOE/PC/70771-T13 
UCRL-MA—105413 
UCRL-MA-—107254 
DOE/OR/21548-197 
DOE/ER/00881-T2 
DOE/OR/21755-T3 
DOE/ER/45132-6 
DOE/ER/40415-18 
DOE/ER/13526-3 
DOE/ER/60983-2 
DOE/ER/13914—14 
UCRL-ID—105574 
UCRL-ID—107563 
UCRL-ID—107610 
UCRL-ID—107630 
KCP-613-4394 
KCP-—613-4385 
SLAC-PUB-5605 
SLAC-PUB-5595 
ANL/TM-488 
NRL-MR-6853 
UCRL-21215-91 
DOE/CE/15459-T3 
UCRL-JC—1 07830 
UCRL-CR-107905 
UCRL-JC—1 05882 
UCRL-JC—106143 


Order No 


DE91015768 
DE91015769 
DE91015770 
DE91015771 

DE91015772 
DE91015774 
DE91015775 
DE91015776 
DE91015777 
DE91015778 
DE91015780 
DE91015781 

DE91015782 
DE91015783 
DE91015784 
DE91015785 
DE91015786 
DE91015787 
DE91015788 
DE91015792 
DE91015793 
DE91015794 
DE91015795 
DE91015796 
DE91015797 
DE91015798 
DE91015800 
DE91015801 

DE91015802 
DE91015804 
DE91015805 
DE91015806 
DE91015808 
DE91015809 
DE91015810 
DE91015813 
DE91015814 
DE91015815 
DE91015819 
DE91015828 
DE91015829 
DE91015831 

DE91015832 
DE91015833 
DE91015834 
DE91015835 
DE91015836 
DE91015837 
DE91015838 
DE91015839 
DE91015840 
DE91015841 

DE91015843 
DE91015844 
DE91015845 
DE91015846 
DE91015847 
DE91015848 
DE91015849 
DE91015850 
DE91015901 

DE91015902 
DE91015903 
DE91015907 
DE91015908 
DE91015911 

DE91015912 
DE91015913 
DE91015914 
DE91015915 
DE91015917 
DE91015919 


Report No 


DE91015919 


UCRL-JC—106521 
UCRL-JC—107526 
UCRL-JC—104280 
UCRL-JC—107737 
UCRL-JC—107195 
CONF-900280-Vol.1 
CONF-900280-Vol.2 
DOE/EIA-0380(91/07) 


LA-—11973-MS 


NIPER—529-Vol.1 


PNL-SA-19031 
PNL-SA-19592 
PNL-SA-19764 


UCRL-JC—107506 
UCRL-JC—107453 
UCRL-JC—104515 
UCRL-JC—107611 


LA-11934 
LA-—12098-MS 


DOE/ER/14005-T1 
UCRL-JC—105249 
DOE/ER/13902-3 
DOE/ER/75498-T2 
DOE/ER/03065-T9 


FMPC/Sub—022 
FMPC/Sub-—030 


ORNU/TM-—1 1849 


ANL/FE-90/4 
LA-12088-PR 
PNL-7747 
PNL-7746 
PNL-7738 
PNL-SA-19768 


PNL-7590-Vol.2 


PNL-7198-HEDR 


DOE/EA-0515 
DOE/EA-0441 
DOE/EA-0491 


DOE/ER/12889-8 


SLAC-380 


UCRL-ID—106477 


BNL-46367 
BNL-46323 
BNL-46322 
BNL-46365 
BNL-46377 
BNL-46378 
BNL-46391 
BNL-46400 
BNL-45741 
BNL-—46401 
BNL-46385 
BNL-—46296 
BNL-46416 
BNL-46415 
BNL-46300 


CONF-9104287—1 
SAND-90-3080C 
SAND-91-1603C 
SAND-90-2054C 
SAND-90-3106C 
SAND-91-1102C 
SAND-91-0186C 
DOE/ET/53088-500 
DOE/ET/53088-489 
DOE/ER/45320—4 
DOE/ER/40322-121 
DOE/PC/79926-13 
CONF-910739-27 


K/QT-413 


CONF-900521 1-4 
CONF-910852-7 
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DE91015921 


Order No. 


DE91015921 
DE91015922 
DE91015923 
DE91015926 
DE91015930 
DE91015931 
DE91015932 
DE91015934 
DE91015936 
DE91015937 
DE91015941 

DE91015943 
DE91015944 
DE91015949 
DE91015950 
DE91015951 

DE91015954 
DE91015955 
DE91015956 
DE91015957 
DE91015958 
DE91015959 
DE91015960 
DE91015961 

DE91015962 
DE91015964 
DE91015966 
DE91015967 
DE91015968 
DE91015969 
DE91015970 
DE91015971 

DE91015972 
DE91015973 


Report No. 


CONF-91 1087-1 
CONF-9107157-1 
CONF-91 1084-1 
CONF-910784-3 
CONF-910707-3 
CONF-910707-4 
CONF-9109110-1 
CONF-9109234—1 
DOE/ID/12735—-T16 
DOE/ID/12735-T17 
DOE/ET/53088-504 
ANL/TM—460 
ANL/NDM-119 
PSR-2181 
Y/SUB-91-YP507C/1-Pt.2 
Y/SUB—91 -YP507C/2-Pt.2 
TVA/PUB-90/10 
TVA/PUB-90/9 
TVA/RDG/EQS-91/1 
WR-28-1-34-107 
WR-28-1-8-103 
TVA/PUB-90/8 
TVA/WR/AB-90/13 
TVAWR/WO-91/4 
TVA/RDG/EQS-91/2 
TVA/PUB-90/7 
TVAWWR/WO-91/5 
TVAWR/WO-91/3 
TVAWWR/WO-91/2 
TVA/PUB-90/5 
TVA/PUB-90/4 
TVA/PUB-90/3 
TVA/RDG/EQS-91/4 
ANL/ESD/TM-15 


Order No. 


DE91016025 
DE91016028 
DE91016030 
DE91016032 
DE91016033 
DE91016036 
DE91016038 
DE91016039 
DE91016042 
DE91016043 
DE91016044 
DE91016045 
DE91016047 
DE91016049 
DE91016050 
DE91016051 

DE91016052 
DE91016053 
DE91016054 
DE91016055 
DE91016056 
DE91016058 
DE91016059 
DE91016061 

DE91016062 
DE91016063 
DE91016071 

DE91016072 
DE91016073 
DE91016074 
DE91016075 
DE91016076 
DE91016079 
DE91016080 


Report No. 


LA-UR-91-2342 
LA-UR-91-2330 
LA-UR-91-2325 
LA-UR-91-2317 
LA-UR-91-2314 
LA-UR-91-2295 
LA-UR-91-2288 
LA-UR-91 -2287 
LA-UR-91 -2267 
LA-UR-91-2259 
SSCL-496 
FNAL/C—91/113 
DOE/EH-0201T 
SLAC-PUB-5597 
ORNL/M-1332 
ORNL/Sub-88-997962/1 
ORNL/CON-320 
PNL-7739 
PNL-7740 
SAND-89-1724 
SAND-90-0253 
SAND-90-2947 
SAND-91-0328 
SAND-91-0872 
SAND-—91-1467 
SAND-91-1578 
LA-UR-91-2248 
LA-UR-91-2242 
LA-UR-91-2206 
LA-UR-91-2197 
LA-UR-91 -2196 
LA-UR-91-2194 
LA-UR-91-2170 
LA-UR-91-2164 


Order No. 


DE91016142 
DE91016143 
DE91016144 
DE91016145 
DE91016146 
DE91016147 
DE91016148 
DE91016149 
DE91016150 
DE91016151 
DE91016152 
DE91016159 
DE91016160 
DE91016161 
DE91016162 
DE91016163 
DE91016164 
DE91016165 
DE91016166 
DE91016167 
DE91016168 
DE91016169 
DE91016170 
DE91016171 
DE91016172 
DE91016173 
DE91016174 
DE91016175 
DE91016176 
DE91016177 
DE91016178 
DE91016179 
DE91016180 
DE91016181 


Report No. 


HAN-40269 
HAN-40549 
HAN-40741 
HAN-40918 
HAN-42558 
HAN-42803 
HAN-43761 
HAN-44002 
HAN-44253 


Y/ER/SUB-90-99928/2 


HW-28376 
SAND-91-0922 
IS-T-1565 
IS-T-1559 
HW-31975 
HW-32920 
HW-34044 
HW-35181 
HAN-36972 
HAN-37275 
HAN-41034 
HAN-41279 
HAN-4 1533 
HAN-4 1696 
HAN-41864 
HAN-42084 
HAN-42279 
HAN-43291 
HAN-43561 
HW-54953 
HAN-65347 
HW-24928 
HAN-45828 
HAN-—48925 


DE91015974 CONF-9105116— 
DE91015975 LA-12116-T 
DE91015976 LA-12128-C 
DE91015977  LA-12102 
DE91015978 LA-12140-PR 
DE91015979 DOE/EIA-0520(91/06) 
DE91015984 LA-12178-MS 


DE91016081 LA-UR-91-2144 
DE91016084 LA-UR-91-2129 
DE91016085 LA-UR-91-2120 
DE91016086 LA-UR-91-2119 
DE91016091 LA-UR-91-2081 
DE91016092 LA-UR-91-1922 
DE91016095 DOE/ER/45403-2 


DE91016183 DOE/ER/13934-T1 
DE91016184 CONF-910137-— 
DE91016185 SAND-91-1352C 
DE91016186 SAND—91-1722C 
DE91016193 SAND-91-0634C 
DE91016195 SAND—91-1554C 
DE91016197 LA-UR-91-2428 


DE91015986 
DE91015987 
DE91015988 
DE91015989 
DE91015990 
DE91015992 
DE91015993 
DE91015994 
DE91015995 
DE91015996 


LA-12124-MS 
RFP—4464 
ANL/CP-72014 
ANL/CP-71269 
ANLU/CP-71268 
ANUCP-73128 
ANL/CP-73124 
ANL/CP-73134 
K/GDP/SAR-2 
K/GDP/SAR/SUB-1 


DE91016096 
DE91016100 
DE91016101 
DE91016102 
DE91016107 
DE91016109 
DE91016110 
DE91016111 
DE91016113 
DES9i016114 


DOE/ER/14143—1 

DOE/CE/26513-T1 
DOE/ER/60886-T1 
DOE/ER/13251-T1 


COO-2829-3 


DOE/EIA-0035(91/07) 
DOE/EIA-0531 (88) 
USGS-OFR-90-615 
SAND-91-0633C 
SAND-91-1582C 


DE91016198 
DE91016201 
DE91016204 
DE91016205 
DE91016206 
DE91016207 
DE91016208 
DES1016209 
DE91016211 
DE91016213 


LA-UR-91-2422 
SAND-91-1703C 
DOE/CH/10383-1 
DOE/ER/54083—1 
DOE/ER/60405-6 
DOE/ER/03130-T25 


DOE/ER/03130-270 
DOE/ER/03130-271 


PPPL-2778 
PPPL-2781 


DE91015997 K/GDP/SAR/SUB-2 
DE91015998 HW-11226-DEL. 
DE91015999 HW-—15550-DEL. 
DE91016000 HW-20277-RD 
DE91016001 HW-40154 
DE91016002 GEH-26434-400 
DE91016003 HAN-43102 
DE91016004 HAN-49310-Del. 
DE91016005 HW-—44708-Vol.2 
DE91016006 HW-19816-DEL. 
DE91016007 HW-15843-DEL. 


DE91016116 SAND-91-1692C 
DE91016118 SAND-91-0864C 
DE91016119 SAND-91-1296C 
DE91016121 SAND~91-0379C 
DE91016122 SAND-91-1133C 
DE91016124 LA-12115-MS 
DE91016125 PNL-SA-19459 
DE91016127 PNL-6866-Rev.1 
DE91016129 SAND-91-1736C 
DE91016130 SAND-91-0266C 
DE91016131 PNL-7199-HEDR 


DE91016215 PPPL-2777 
DE91016216 PPPL-2776 
DE91016217 PPPL-2782 
DE91016218 DOE/PC/89882-T1 
DE91016220 CONF-9106158-5 
DE91016221 CONF-9105238-2 
DE91016223 CONF-910993-10 
DE91016224 CONF-911003-6 
DE91016225 CONF-9107155-1 
DE91016228 PNL-7756 
DE91016229 PNL-7755 


DE91016008 
DE91016010 
DE91016011 
DE91016012 
DE91016014 
DE91016015 
DE91016016 
DE91016020 
DE91016022 
DE91016023 


1006 


LA-UR-91-2409 
LA-UR-91-2407 
LA-UR-91-2403 
LA-UR-91-2402 
LA-UR-91-2390 
LA-UR-91-2389 
LA-UR-91-2386 
LA-UR-91-2377 
LA-UR-91-2346 
DOE/EIA-0474(91) 
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DE91016132 
DE91016133 
DE91016134 
DE91016135 
DE91016136 
DE91016137 
DE91016138 
DE91016139 
DE91016140 
DE91016141 


HAN-35550 
HAN-35381 
HAN-35851 
HAN-36082 
HAN-36265 
HAN-36821 
HAN-37443 
HAN-37736 
HAN-38001 
HAN-—40145 


DE91016230 
DE91016233 
DE91016234 
DE91016236 
DE91016238 
DE91016239 
DE91016240 
DE91016241 
DE91016242 
DE91016243 


LA-UR-91-2416 
LA-UR-91 -2470 
LA-UR-91 -2468 
LA-UR-91 -2462 
LA-UR-91-2460 
LA-UR-91-2443 
LA-UR-91-2441 
SSCL-MAN-0012 
DOE/SA-0003P 
LBL-PUB-3093 





DE91016561 


EE EEE 


Report No. 


Order No. 


DE91016244 
DE91016245 
DE91016247 
DE91016248 
DE91016249 
DE91016250 
DE91016251 

DE91016252 
DE91016253 
DE91016255 
DE91016256 
DE91016257 
DE91016258 
DE91016259 
DE91016260 
DE91016261 

DE91016262 
DE91016263 
DE91016265 
DE91016267 
DE91016268 
DE91016270 
DE91016275 
DE91016276 
DE91016278 
DE91016284 
DE91016286 
DE91016288 
DE91016289 
DE91016290 
DE91016291 

DE91016292 
DE91016294 
DE91016295 
DE91016300 
DE91016301 

DE91016302 
DE91016303 
DE91016306 
DE91016308 
DE91016309 
DE91016310 
DE91016315 
DE91016316 
DE91016319 
DE91016321 

DE91016323 
DE91016325 
DE91016326 
DE91016327 
DE91016328 
DE91016329 
DE91016330 
DE91016331 

DE91016332 
DE91016333 
DE91016334 
DE91016335 
DE91016336 
DE91016337 
DE91016338 
DE91016339 
DE91016340 
DE91016341 

DE91016342 
DE91016343 
DE91016344 
DE91016345 
DE91016346 
DE91016347 
DE91016348 
DE91016349 


Report No. 


LBL-PUB-—3092 
LBL-30789 
LBL-30931 
LBL-30899 
LBL-30703 
LBL-30901 
LBL-30652 
LBL-30677 
LBL-30613 
LBL-30682 
LBL-30930 
LBL-30801 
LBL-30563 
LBL-30800 
LBL-29415 
LBL-30180 
LBL-27214 
LBL-30942 
LBL-30811 
LBL-30694 
LBL-25796 
LBL-28078 
CONF-890701-—30 
CONF-9104158-6 
CONF-S105238-1 
CONF-9002111-3 
CONF-9106158-4 
CONF-9005369—1 
TVA/WR/AV-90/12 
DOE/ER/54111-1 
DOE/CE/26608-T1 
DOE/ER/13892-T1 
SLAC-TN-91-9 
DOE/NV/10425-T6 
LA-UR-91 -2440 
LA-UR-91 -2436 
LA-UR-91 -2435 
LA-UR-91 -2561 
LA-UR-—91 -2546 
LA-UR-—91 -2541 
LA-UR-91 -2540 
LA-UR-91 -2535 
LA-UR-91 -2509 
LA-UR-91 -2508 
LA-UR-91 -2505 
LA-UR-91 -2498 
LA-UR-91 -2495 
HW-31362 
HW-21497 
HW-26587 
HW-26025 
HW-26054 
HW-26251 
HW-26407 
HW-26710 
HW-26871 
HW-27012 
HW-27547 
HW-27600 
HW-27114 
HW-27732 
HW-28018 
HW-28132 
HW-28266 
HW-—28708 
ORNL/SUB—85-27421/04 
DOE/ER/45376-3 
CONF-901263-10 
HW-—28768 
HW-—28863 
HW-29101 
HW-29379 


Order No. 


DE91016350 
DE91016351 
DE91016352 
DE91016353 
DE91016354 
DE91016355 
DE91016356 
DE91016357 
DE91016358 
DE91016359 
DE91016360 
DE91016361 
DE91016362 
DE91016363 
DE91016364 
DE91016365 
DE91016367 
DE91016368 
DE91016369 
DE91016378 
DE91016379 
DE91016380 
DE91016381 

DE91016382 
DE91016383 
DE91016384 
DE91016385 
DE91016386 
DE91016387 
DE91016388 
DE91016390 
DE91016391 

DE91016392 
DE91016394 
DE91016395 
DE91016396 
DE91016398 
DE91016401 

DE91016402 
DE91016404 
DE91016405 
DE91016406 
DE91016407 
DE91016408 
DE91016409 
DE91016412 
DE91016416 
DE91016418 
DE91016420 
DE91016422 
DE91016423 
DE91016424 
DE91016427 
DE91016429 
DE91016431 

DE91016432 
DE91016434 
DE91016435 
DE91016437 
DE91016439 
DE91016440 
DE91016441 

DE91016443 
DE91016447 
DE91016451 

DE91016452 
DE91016453 
DE91016454 
DE91016455 
DE91016456 
DE91016457 
DE91016458 


Report No. 


HW-39251 
HW-29444 
HW-29661 
HW-29668 
HW-29985 
HW-30871 
HW-30872 
HW-30873 
HW-31074 
HW-31659 
HW-33875 
HW-35668 
HW-36051 
HW-36727 
HW-37495 
HW-39606 
HW-41382 
HW-41664 
HW-43072 
HAN-44518 
HAN-44715 
HAN-45135 
HAN-44997 
HAN-45429 
HAN-45656 
HAN-45988 
HAN-46382 
HAN-46524 
HAN-46632 
HAN-46938 
WHC-EP-0009-Vol.2 
WHC-SA-1159 
WHC-SA-1229 
WHC-EP-0428 
BNL-46459 
BNL-46106 
DOE/RL-91-23 
SAND-91-1737C 
SAND-91-1402C 
SAND-91-1731C 
SAND-91-1784C 
SAND-91-1728C 
SAND-90-2281C 
SAND-91-0956C 
DOE/ER/13034-T1 
DOE/ET/47927-T5 
LBL-30878 
LBL-30946 
LBL-30520 
LBL-29967 
LBL-30929 
LBL-30840 
LBL-30917 
LBL-30920 
LBL-29209 
LBL-30634 
LBL-PUB-3094 
LBL-28188 
LBL-28887 
LBL-28115 
PNL-7411-HEDR-Rev.1 
ORNLU/M-1530 
ES/CSET-1/R2 
DOE/EH-0191 
DOE/CH/10418—1 
DOE/EIA-0293(91) 
DOE/ER/13954-3 
KCP-613-4560 
HAN-54066-Del. 
HAN-63671-Del. 
HAN-61678 
HAN-61653-Del. 


Order No. 


DE91016459 
DE91016460 
DE91016461 

DE91016462 
DE91016463 
DE91016464 
DE91016465 
DE91016466 
DE91016467 
DE91016468 
DE91016469 
DE91016475 
DE91016476 
DE91016477 
DE91016478 
DE91016479 
DE91016480 
DE91016483 
DE91016484 
DE91016485 
DE91016486 
DE91016488 
DE91016489 
DE910164S0 
DE91016491 

DE91016492 
DE91016493 
DE91016494 
DE91016495 
DE91016496 
DE91016497 
DE91016498 
DE91016500 
DE91016501 

DE91016502 
DES1016503 
DE91016504 
DES91016505 
DE91016510 
DE91016511 

DE91016515 
DE91016517 
DE91016523 
DE91016524 
DE91016525 
DE91016526 
DE91016527 
DE91016528 
DE91016530 
DE91016532 
DE91016533 
DE91016534 
DE91016535 
DE91016536 
DE91016537 
DE91016538 
DE91016539 
DE91016540 
DE91016541 

DE91016542 
DE91016543 
DE91016544 
DE91016548 
DE91016550 
DE91016551 

DE91016552 
DE91016553 
DE91016554 
DE91016555 
DE91016557 
DE91016559 
DE91016561 


HAN-61650-Del 
HAN-49121-Del 
HAN-—49157-Del. 
HAN-61662-Del. 
HAN-62359-DEL. 
HAN-62372-DEL. 
ORNL/M-1503 
WSRC-TR-90-165 
WSRC-TR-91-22-Rev.1 
FNAL/C—91/170 
FNAL/C—91/173 
DOE/ER/13954-T1 
KCP-613-4373 
KCP-613-4396 
KCP-613-4372 
KCP-613-4367 
KCP-613-4368 
DOE/EIA—0520(91/07) 
DOE/ER/13931-T1 
DOE/ER/60774—2 
DOE/ER/45392-3 
DOE/ER/60434—6 
SAND-90-2187 
LA-UR-—91 -2600-Vol.1 
LA-UR-—91 -2600-Vol.2 
SSCL-277-Rev. 
UCRL-53779-87 
EML-533 

EML-534 

EML-536 

PNL-7734 
SAND-90-3246 
SAND-91-0938 
SAND-91-1220 
UCRL-ID—103495-90 
UCRL-ID—107015 
UCRL-ID—107775 
UCRL-ID-107843 
LA-—12137-MS 
UCRL-JC—107436 
ANL/CP-73599 
ANLCP-72542 
ANL/CP~72561 
ANL/CP-73645 
ANL/CP-72998 
ANL/CP-72997 
ANL/CP-72869 
ANL/CP-72996 
DOE/PC/88867-T10 
DOE/PC/88877-T7 
DOE/PC/90166-T3 
DOE/PC/89762-T8 
DOE/PC/79934—-T5 
DOE/PC/79923-T6 
DOE/PC/89879-T4 
DOE/PC/88920-T 10 
DOE/PC/88922-11 
DOE/PC/88931-T8 
DOE/PC/89790-7 
DOE/PC/90310-T3 
DOE/PC/89786-T4 
DOE/PC/89759-T6 
PNL-7412-HEDR-Rev.1 
DOE/ER/13065—663 
DOE/EA-0534 
UCRL-JC—105817 
UCRL-JC—105355 
UCRL-JC—108071 
UCRL-JC—105398 
HW-21699 
UCRL-JC—105818 
UCRL-JC—105034 


nee EEUU EEUEEEEE === SEP SSP YT 
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DE91016566 


Order No. 


DE91016566 
DE91016567 
DE91016568 
DE91016570 
DE91016574 
DE91016575 
DE91016577 
DE91016578 
DE91016586 
DE91016591 

DE91016592 
DE91016593 
DE91016595 
DE91016600 
DE91016602 
DE91016603 
DE91016604 
DE91016609 
DE91016612 
DE91016613 
DE91016625 
DE91016626 
DE91016627 
DE91016628 
DE91016629 
DE91016630 
DE91016631 

DE91016640 
DE91016641 

DE91016642 
DE91016644 
DE91016648 
DE91016649 
DE91016702 
DE91016705 
DE91016710 
DE91016729 
DE91016731 

DE91016732 
DE91016736 
DE91016740 
DE91016745 
DE91016747 
DE91016748 
DE91016751 

DE91016756 
DE91016757 
DE91016758 
DE91016761 

DE91016768 
DE91016772 
DE91016773 
DE91016774 
DE91016778 
DE91016779 
DE91016781 

DES91016782 
DES1016783 
DE91016784 
DE91016786 
DE91016789 
DE91016790 
DE91016796 
DE91016801 

DE91016802 
DE91016806 
DE91016807 
DE91016813 
DE91016815 
DE91016819 
DE91016820 
DE91016821 


1008 


Report No. 


UCRL-JC—107715 
UCRL-JC—106853 
UCRL-JC—107417 
UCRL-JC—107889 
DOE/PC/89773—4 
DOE/PC/88915-T11 
DOE/PC/89777-T4 
DOE/PC/90546-T2 
DOE/PC/79923—-T7 
DOE/EIA-0109(91/07) 
DOE/EIA—0226(91/07) 
DOE/EIA-0125(91/1Q) 
DOE/PC/89771-6 
DOE/ER/14129-1 
DOE/PC/89877-—6 
DOE/PC/89908-T10 
UCRL-JC—105474 
UCRL-JC—107770 
BNL-52290 
BNL-52292 
WHC-EP—0430 
WHC-SA-—1147 
WHC-EP—0426 
WHC-SA-1133 
WHC-SA-1155 
MLM-MU-—91 -68-0003 
UCRL-ID-106711 
PNL-7752 
SAND-—90-2881C 
SAND-91-1817C 
SAND-91-0555C 
SAND-91-0061C 
SAND—91-1623C 
DOE/NBB—-0090P 
ANL/ESD/TM-17 
PNL-SA-1 8989 
K/ITP—416 
WHC-SA-1240 
WHC-EP-—0403 
WHC-MR-0250 
DOE/ER/13666-T3 
DOE/ER/40425-253 
DOE/ER/40531-—2 
DOE/ER/45312—4 
DOE/ER/45058-7 
DOE/RW-0121 
DOE/RW-0124 
EPA-540/4-91/001 
CONF-910849—2 
CONF-910746-3 
CONF-9109110-2 
CONF-910326—7 
CONF-910803-—1 
CONF-9105184—12 
DOE/ER/14153—1 
WHC-MR-0259 
DOE/RL—-91-14 
WHC-EP—0337-Rev.1 
WHC-SA-1135 
WHC-SA-1056 
WHC-SA-1286 
WHC-EP—0336-Rev.1 
DOE/PC/90178-T3 
DOE/PC/89787-6 
DOE/PC/390313-T2 
DOE/PC/89659-T4 
DOE/PC/89797-T2 
LA-12152-MS 
LA-12151-MS 
ORNL/TM-—11746 
ORNL/TM-—11877 
ORNL/CON-295 
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Order No. 


DE91016822 
DE91016823 
DE91016824 
DE91016825 
DE91016826 
DE91016827 
DE91016828 
DE91016832 
DE91016833 
DE91016834 
DE91016835 
DE91016836 
DE91016837 
DE91016839 
DE91016841 

DE91016843 
DE91016844 
DE91016846 
DE91016847 
DE91016848 
DE91016849 
DE91016850 
DE91016852 
DE91016853 
DE91016854 
DE91016855 
DE91016857 
DE91016858 
DE91016859 
DE91016860 
DE91016861 

DE91016862 
DE91016863 
DE91016865 
DE91016866 
DE91016867 
DE91016868 
DE91016869 
DE91016870 
DE91016872 
DE91016873 
DE91016874 
DE91016883 
DE91016884 
DE91016885 
DE91016886 
DE91016887 
DE91016888 
DE91016889 
DE91016891 

DE91016895 
DE91016909 
DE91016911 

DE91016922 
DE91016924 
DE91016926 
DE91016928 
DE91016932 
DE91016934 
DE91016938 
DE91016939 
DE91016940 
DE91016943 
DE91016944 
DE91016948 
DE91016949 
DE91016952 
DE91016953 
DE91016956 
DE91016961 
DE91016965 
DE91016974 


Report No. 


ORNL/TM-11847 
ORNL-6658/R5 
ORNL-6672 
ORNL/CDIAC—43 
ORNL-6675 
DOE/ER-0313/10 
DOE/PC/90312-T2 
DOE/PC/89797-T3 
DOE/PC/90308-2 
DOE/PC/89902-T5 
DOE/PC/90292-T2 
DOE/PC/89780-7 
DOE/PC/89762-T9 
DOE/PC/90036—-T3 
ORNL/TM-11019 
DOE/ER/60444-2 
ORNU/ESH-1/V26/A1 
ANLUMCS-TM-153 
PATENTS-US—A7263852 
PATENTS-US—A7264722 
PATENTS-US—A72694 10 
PATENTS-US-A7271967 
PATENTS-US-A7273395 
PATENTS-US-A7274875 
PATENTS-US-A72761 88 
PATENTS-US-A7277085 
PATENTS-US-A7281158 
PATENTS-US-A7281729 
PATENTS-US-A7284222 
PATENTS-US-A7288349 
PATENTS-US-A7289287 
SAND-90-7090 
SAND-91-7066 
SAND-91-1251 
SAND-91-7009 
SAND-90-2094 
SAND~-91-7004 
SAND-90-2095 
SAND-90-7038 
SAND-91-0211 
UCRL-52000-91-4 
UCRL-LR-107524 
PATENTS-US-A7289653 
PATENTS-US-A7291916 
PATENTS-US-A7292137 
PATENTS-US-A7292201 
PATENTS-US-A7293846 
PATENTS-US-A7300863 
PATENTS-US-A7301678 
PATENTS-US-A7305211 
BNL-46408 
BNL-NUREG-46443 
BNL-46433 
UCRL-JC—107495 
UCRL-JC—107591 
UCRL-JC—106331 
UCRL-JC—106370 
PNL-7729 
ORNUTM-11826 
DOE/EIA-0202(91/3Q) 
DOE/EIA-0130(91/07) 
DOE/EIA-0191(90) 
PNL-7774 
CONF-910277-12 
DOE/ER/45163-26 
DOE/NE/37963-16 
DOE/ER/25019-23 
DOE/ER/13267-T1 
HW-63765 
DOE/ER/53257-4 
DOE/ER/40251-6 
PATENTS-US-A7259550 


Order No. 


DE91016978 
DE91016982 
DE91016983 
DE91016987 
DE91016990 
DE91016994 
DE91016995 
DE91017008 
DE91017009 
DE91017018 
DE91017021 

DE91017022 
DE91017024 
DE91017025 
DE91017026 
DE91017027 
DE91017028 
DE91017029 
DE91017030 
DE91017031 

DE91017032 
DE91017033 

DE91017034 

DE91017035 
DE91017036 
DE91017037 
DE91017038 
DE91017039 
DE91017040 
DE91017041 

DE91017042 
DE91017043 
DE91017044 
DE91017045 
DE91017048 
DE91017050 
DE91017061 

DE91017066 
DE91017072 
DE91017087 
DE91017094 
DE91017095 
DE91017101 

DE91017102 
DE91017111 

DE91017112 
DE91017113 
DE91017114 
DE91017116 
DE91017117 
DE91017123 
DE91017124 
DE91017125 
DE91017127 
DE91017128 
DE91017140 
DE91017142 
DE91017143 
DE91017154 
DE91017156 
DE91017179 
DE91017180 
DE91017181 
DE91017214 
DE91017233 
DE91017277 
DE91017298 
DE91017305 
DE91017321 
DE91017324 
DE91017326 
DE91017357 


Report No. 


PATENTS-US—A7260757 
LBL-30889 
LBL-30688 
DOE/EIA-0380(91/08) 
LBL-31000 
BNL-46109 
BNL-46475 
BNL—46470 
LBL-30950 
HW-44706 
HW-50586 
HW-7-5033 
HW-7-5062 
HW-7-5150 
HW-7-5212 
HW-7-5274 
HW-7-5341 
HW-7-5357 
HW-7-5395 
HW-7-5427 
HW-7-5480 
HW-7-5512 
HW-7-5547 
HW-7-5563 
HW-7-5596 
HW-7-5656 
HW-7-5679 
HW-7-5705 
HW-7-5881 
HW-7-6095 
HW-7-6118 
HW-28074 
HW-28080 
HW-52845 
HW-89081 
HW-7-2520-Del. 
HW-7-1793-Del. 
SAND-91-1659C 
UCRL-CR-107473 
UCRL-JC—103342 
UCRL-JC-107009 
UCRL-JC—107275 
HW-7-5008 
HW-7-5296 
HW-42899 
HW-43979 
HW-45114 
HW-45115-E 
HW-48842 
HW-52493 
HW-55183 
MED-1004 
MED-1002 
SLAC-PUB-5590 
SLAC-PUB-5601 
PATENTS-US—A7283440 
PATENTS-US—A7146560 
PATENTS-US—A7146645 
CONF-910803-4 
BNL-46471 
HBEP-55(3P21) 
HBEP-54(3P20) 
HBEP-53(3P19) 
SAND-91-0247 
ANL/EAIS/TM-54 
HBEP-08(2G3) 
ANUCP-73765 
ANL/CP-72661 
ANL/CP-73704 
ANUCP-72870 
PATENTS-US—A7250591 
FNAL/C-91/193-E 





Order No. 


DE91017359 
DE91017451 
DE91017641 
DE91502398 
DE91502401 
DE91502412 
DE91507527 
DE91508077 
DE91508223 
DE91508518 
DE91513072 
DE91513095 
DE91513096 
DE91513132 
DE91513183 
DE91513221 

DE91513317 
DE91513356 
DE91513559 
DE91513560 
DE91513562 
DE91513563 
DE91513564 
DE91514841 

DE91514845 
DE91514846 
DE91514850 
DE91514859 
DE91514861 

DE91514883 
DE91514884 
DE91514885 
DE91514886 
DE91514887 
DE91514888 
DE91514889 
DE91514890 
DE91514895 
DE91514896 
DE91514897 
DE91515239 
DE91515245 
DE91515249 
DE91515250 
DE91515255 
DE91515256 
DE91515305 
DE91515306 
DE91515307 
DE91515308 
DE91515311 

DE91515360 
DE91515539 
DE91515542 
DE91515544 
DE91515546 
DE91515550 
DE91515554 
DE91515576 
DE91515603 
DE91515683 
DE91515778 
DE91515781 

DE91515784 
DE91515786 
DE91515826 
DE91515860 
DE91515870 
DE91515872 
DE91515875 
DE91515882 
DE91515912 


Report No. 


FNAL/C—91/90 
SAND—91-0282C 
ORNL*tr-91/17 
IN2P3—90-03-PT.2 
IN2P3—90-03-PT.1 
CEA-CONF—10508 
DESY-91-023 
JAERI-M-—91 -029 
INS—868 
NIRS-M-78 
IEE-IC—89 
ETDE/JP-mf—1513095 
IEE-SR-220 
CRIE-T-16 
ETDE/JP-mf-1513183 
ETDE/JP-mf-1513221 
ETDE/JP-mf-—1513317 
ETDE/JP-mf—1513356 
CEA-R-5558 
CEA-R-5549 
LYCEN-90-25 
LYCEN-—90-50 
LYCEN-90-51 
GKSS—90/E/39 
ETDE-mf-—1514845 
ETDE-mf—1514846 
ETDE-mf-—1514850 
ETDE-mf-1514859 
ETDE-mf—1514861 
GSI-91-05 
KFK-4815 
BONN-IR-90-58 
BONN-IR-91-01 
BONN-IR-91-02 
BONN-IR-91-03 
GSI-91-12(prepr.) 
GSI91-04 
FhG-IWM-W-3/90 
FhG-IWM-W-6/30 
GSF-€/90 
ETDE-mf-—1515239 
ETDE-mf—1515245 
ETDE-mf—1515249 
INIS-mf—12201 
ETDE-mf-1515255 
ETDE-mf—1515256 
ETDE-mf-—1515305 
ETDE-mf—1515306 
ETDE-mf-1515307 
ETDE-mf—1515308 
ETDE-mf—1515311 
ETDE-mf-1515360 
ETDE-mf-—1515539 
ETDE-mf-1515542 
GKSS—90/E/46 
GKSS-—90/E/41 
INIS-mf-12199 
ETDE-mf—-1515554 
ETDE-mf—1515576 
ETDE-mf—151603 
Juel-2415 
INIS-mf-12202 
INIS-mf-14000 
INIS-mf-12200 
ETDE-mf—1515786 
ETDE-mf-1515826 
ETDE-mf-—1515860 
MPI-PAE/Exp.E1—236 
Juel-2407 
GSI91-10 
ETDE-mf—1515882 
BONN-IR-91-04 


Order No. 


DE91515914 
DE91515917 
DE91515919 
DE91515921 

DE91516012 
DE91516022 
DE91519575 
DE91519577 
DE91519579 
DE91519581 

DE91521937 
DE91521940 
DE91521943 
DE91521945 
DE91521947 
DE91521950 
DE91521952 
DE91521954 
DE91521957 
DE91522025 
DE91522040 
DE91522042 
DE91522045 
DE91522047 
DE91522049 
DE91522095 
DE91522097 
DE91522099 
DE91522175 
DE91522203 
DE91522206 
DE91522209 
DE91522211 

DE91522213 
DE91522216 
DE91522218 
DE91522221 

DE91522223 
DE91522226 
DE91522228 
DE91522260 
DE91522262 
DE91522264 
DE91522266 
DE91522268 
DE91522270 
DE91522272 
DE91522277 
DE91522308 
DE91522310 
DE91522312 
DE91522314 
DE91522317 
DE91522319 
DE91522321 

DE91522323 
DE91522438 
DE91522477 
DE91522948 
DE91522957 
DE91522967 
DE91522968 
DE91522969 
DE91522970 
DE91522971 

DE91522972 
DE91522973 
DE91522974 
DE91523021 
DE91523022 
DE91523098 
DE91523099 


Report No. 


BONN-IR-91-17 
BONN-IR-91-08 
BONN-IR-91-20 
BONN-IR-91-18 
GKSS—91/E/1 
IPP—Ill/172 
ETSU-WN-5081 
ETSU-WN-6021 
ETSU-L-30 
ETSU-L-31 
PSC—13 
NIFS—48 
NIFS—53 
NIFS—54 
NIFS—57 
NIFS—58 
NIFS—70 
NIFS—71 
NIFS—72 


PNC-TN—8410-90-079 


JAERI-M—91 -061 
JAERI-M—91 -056 
JAERI-M—91 -053 
JAERI-M—91 -036 
JAERI-M-91 -010 
JAERI-M—91 -057 
JAERI-M-—91 -060 
JAERI-M—91 -064 
JAERI-M-91-013 
JAERI-M-91 -058 
JAERI-M-91 -071 
JAERI-M-91 -050 
NIFS—75 
NIFS—76 
NIFS—77 
NIFS—78 
NIFS—79 
NIFS—81 
NIFS—82 
NIFS—80 
JAERI-M-—91-063 
JAERI-M-91 -072 
JAERI-M-91 -073 
JAERI-M-91 -074 
JAERI-M—91 -076 
JAERI-M-91 -077 
JAERI-M-91-078 
JAERI-M-91 -085 
RERF-TR-1-91 
JAERI-M—91 -067 
JAERI-M-91 -070 
JAERI-M-91-075 
JAERI-M-91-079 
JAERI-M-91 -084 
KURRI-TR-343 
INS—874 
INS—866 
KURRI-TR-341 
NAL-SP-12 
SP-13 
NAL-TM-622 
NAL-TM-627 
NAL-TR-1068 
NAL-TR-1071 
NAL-TR-1072 
NAL-TR-1074 
NAL-TR-1078 
NAL-TR-1079 
CRIE-T-—89081 
CRIE-Y—90011 
NEDO-P-8906 
ENET—8900217/1 


Order No. 


DE91523100 
DE91523103 
DE91523104 
DE91523112 
DE91523179 
DE91523180 
DE91523182 
DE91523280 
DE91523281 

DE91523311 

DE91523336 
DE91523364 
DE91523446 
DE91633932 
DE91634076 
DE91634081 

DE91634214 
DE91634215 
DE91634219 
DE91634514 
DE91634600 
DE91634904 
DE91635080 
DE91635118 
DE91635924 
DE91635961 

DE91636093 
DE91636097 
DE91636292 
DE91636322 
DE91636501 

DE91636671 

DE91636683 
DE91637010 
DE91637101 

DE91637460 
DE91637590 
DE91637645 
DE91638011 

DE91638423 
DE91638424 
DE91638425 
DE91638426 
DE91638427 
DE91638428 
DE91638429 
DE91638446 
DE91638447 
DE91638448 
DE91638509 
DE91638510 
DE91638682 
DE91638683 
DE91638718 
DE91638719 
DE91638733 
DE91638753 
DE91638783 
DE91638854 
DE91638930 
DE91638948 
DE91638949 
DE91638950 
DE91639012 
DE91639028 
DE91639069 
DE91639070 
DE91639071 
DE91639089 
DE91639122 
DE91639158 
DE91639164 


DE91639164 


Report No. 


ENET-8900071/1 
ENET-—8900437/4 
ENET-8900431/1 
ENET-—8900188/5 
NUKEM-FuE-91004 
GKSS—91/E/3 
GWI-7612 
GSF-38/90 
GSF-36/90 
LSTM-297/T/1990 
GSF-29/90 
CONF-9005377- 
Juel-Spez—559 
INiS-mf-12841 
JINR-E-2-89-575 
JINR-E-5-89-826 
JINR-R-14-89-602 
JINR-R-14-89-603 
JINR-R-3-89-1 
JINR-R-2-89-779 
JINR-R-1-89-424 
BARC—1538 
INIS-BR-2411 
INIS-BR-2409 
INIS-BR—2455 
INIS-mf—12838 
JINR-E-2-89-288 
JINR-E-2-89-828 
INIS-BR-2429 
LIYaF—-1543 
JET-R-90-06 
\YaF-90-7 
JINR-D—15-89-314 
JINR-R-2-89-419 
IFVE-ONF-90-173 
IAEA-NDS—126(Rev.0) 
INIS-BR-2486 
BARC—1518 
IPEN-PUB-307 
INIS-BR-—2598 
INIS-BR-2599 
INIS-BR-—2600 
INIS-BR-—2601 
INIS-BR—2604 
INIS-BR-—2605 
INIS-BR-—2607 
INIS-BR-—2602 
INIS-BR-2603 
INIS-BR-2606 
INIS-BR-2466 
INIS-BR-—2467 
INFO—0304 
INFO—0306 
INIS-BR-—2503 
INIS-BR-2504 
INIS-BR-—2460 
INIS-BR-—2592 
INIS-mf—12890 
INIS-BR-—2613 
INIS-BR-2496 
INIS-BR-2479 
INIS-BR-2481 
INIS-BR-2483 
JINR-R-9-90-371 
JINR-9-89-176 
INIS-BR-—2480 
INIS-BR-2482 
INIS-mf—12886 
INIS-BR-2492 
INIS-BR-2495 
INIS-BR-2464 
INIS-mf—12887 
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DE91639245 


Order No. 


DE91639245 
DE91639251 
DE91639257 
DE91639374 
DE91639404 
DE91639442 
DE91639453 
DE91639548 
DE91639549 
DE91639574 
DE91639626 
DE91639701 

DE91639702 
DE91639722 
DE91639740 
DE91639743 
DE91639748 
DE91639749 
DE91639750 
DE91639751 

DE91639752 
DE91639753 
DE91639754 
DE91639755 
DE91639757 
DE91639758 
DE91639759 
DE91639785 
DE91639786 
DE91639787 
DE91639796 
DE91639806 
DE91639807 
DE91639829 
DE91639830 
DE91639831 

DE91639832 
DE91639847 
DE91639849 
DE91639914 
DE91639920 
DE91639921 

DE91639922 
DE91639923 
DE91639924 
DE91639925 
DE91639926 
DE91639927 
DE91639928 
DE91639929 
DES1639930 
DE91639931 

DE91639932 
DE91639933 
DE91639934 
DE91639937 
DE91639938 
DE91639940 
DE91639941 

DE91639942 
DE91639957 
DE91639962 
DE91639964 
DE91639965 
DE91639966 
DE91639981 
DE91639983 
DE91639984 
DE91639985 
DE91639986 
DE91639987 
DE91639988 


1010 


Report No. 


AECL-10074 
AECL-9986 
INIS-mf—12867 
INIS-mf—12871 
INIS-BR-2493 
INIS-mf—12885 
INIS-BR—2500 
RAL-91-016 
RAL-91-017 
INIS-BR-2497 
INIS-mf-12866 
AECL-10075 
AECL-9423 
INIS-BR-2611 
IHEP-TD—90-136 
IHEP-TD-90-73 
IFUSP-P-862 
IHEP-OTF—90-109 
NIKHEF-H-91 -05 
IFUSP-P-856 
IFUSP-P-857 
INP-MSU—90-38-184 
NIKHEF-H-91 -08 
NIKHEF-H-91 -09 
INIS-BR-—2665 
INIS-BR-2666 
INIS-BR-2671 
INIS-BR-2649 
INIS-BR-2669 
JINR-R-14-89-464 
INIS-BR-2664 
LRP-427/91 
TRITA-PFU-91-03 
CTH-IEFT-PP—1990-19 
CTH-IEFT-PP—1990-22 
CTH-IEFT-PP—1991 -03 
CTH-IEFT-PP—1991 -06 
AEA-FUS-—1 
JET-R-90-02 
NilYaF-MGU-90-7-153 
IHEP-TD-90-159 
INIS-mf-—12903 
JINR-R—1-89-838 
NIKHEF-H-91-10 
IFVE-OTF-89-190 
IHEP-T D—90-156 
INIS-mf-—12902 
lYaF—89-154 
IFUSP-P-859 
IHEP-OEF-90-166 
IHEP-OTF—89-8 
IHEP-TD-—90-92 
JINR-R-2-90-428 
NIlYaF-MGU-89-68-145 
IFUSP-P-861 
RAL-91-001 
NIKHEF-H-91 -07 
IHEP-OEF-—90-135 
IR-131-88-01 (2.ed.) 
IRI-131-88-02 
INIS-BR-2651 
IHEP-OEF-—90-103 
INIS-BR-2667 
JINR-R-15-89-732 
IFUSP-P-—860 
IFUSP-P-587 
INIS-BR-2646 
INIS-BR-2470 
INIS-BR-2473 
INIS-BR-2475 
INIS-BR-2476 
INIS-BR-2477 
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Order No. 


DE91639989 
DE91639990 
DE91639991 

DE91639992 
DE91639993 
DE91640000 
DE91640001 

DE91640002 
DE91640022 
DE91640037 
DE91640047 
DE91640048 
DE91640089 
DE91640092 
DE91640099 
DE91640100 
DE91640101 

DE91640115 
DE91640117 
DE91640131 

DE91640138 
DE91640139 
DE91640142 
DE91640149 
DE91640150 
DE91640151 

DE91640152 
DE91640154 
DE91640155 
DE91640157 
DE91640158 
DE91640162 
DE91640163 
DE91640164 
DE91640165 
DE91640166 
DE91640167 
DE91640169 
DE91640173 

DE91640174 

DE91640185 

DE91640186 

DE91640198 

DES1640199 
DE91640207 

DE91640245 

DE91640263 

DE91640269 
DE91640270 

DE91640276 
DE91640281 

DE91640285 
DE91640288 
DE91640312 
DE91640342 
DE91640343 
DE91640371 

DE91640376 
DE91640381 

DE91640398 
DE91640399 
DE91640400 
DE91640402 
DE91640403 
DE91640404 
DE91640405 
DE91640418 
DE91640419 
DE91640420 
DE91640426 
DE91640427 
DE91640431 


Report No 


INIS-BR-2488 
INIS-BR-2489 
INIS-BR-—2490 
INIS-BR-2623 

PSI-93 

INIS-BR-2647 
INIS-BR—2658 
INIS-BR-—2668 
CNEA-P-CFC—22 
INIS-BR-2637 
IRI-1989E 

IRI-1989N 
INIS-BR-2655 
INIS-BR-2663 
INIS-BR-—2595 
INIS-BR-—2616 
INIS-BR-2639 
INIS-BR-—2597 
INIS-BR-2670 
INIS-BR-2614 
DOE-HMIP-RR-90.062 
INIS-BR—2502 
INIS-BR-2661 
RIVM-—249000002 
AECL-10125 
AECL-9891 
DOE-HMIP-RR-90.072 
RIVM-243301 006 
RIVM-—248701008 
RIVM—725206002 
SKB-TR-90-37 
INIS-BR-2471 
INIS-BR-—2472 
INIS-BR-2474 
INIS-BR-2478 
INIS-BR-2638 
INIS-BR—2643 
DOE-RW-89.090 
RIVM-725205001 
RIVM—725205002 
RIVM-243201001 
RIVM—243301002 
RIVM-243504001 
RIVM-248806001 
RIVM-248474001 
INIS-GB—350(1991) 
INIS-BR-—2657 
INIS-BR—2619 
INIS-BR-2672 
INIS-BR-2635 
INIS-BR-2656 
RIVM-243506001 
INIS-BR-—2620 
RAL-89-034 
INIS-BR-2501 
INIS-BR-2644 
INIS-BR-—2625 
INIS-BR-—2627 
INIS-BR-2629 
INIS-BR-2645 
IFVE-OLU-90-126 
RAL-91-002 
NIKHEF-K-AmPS—91-05 
IHEP-OP-—90-44 
NIKHEF-K-AmPS-—91-04 
NIKHEF-K-DIGEL-—1990-6 
NIKHEF-K-AmPS—91-01 
NIKHEF-K-APS—88-01 
NIKHEF-K-APS—88-01a 
ECN-—1987 
ECN-1988 
INIS-BR-2641 


Order No. 


DE91640443 
DE91640509 
DE91640541 
DE91640542 
DE91640543 
DE91640547 
DE91640548 
DE91640549 
DE91640550 
DE91640551 
DE91640552 
DE91640565 


DE91640583 
DE91640607 
DE91640625 
DE91640630 
DE91640633 
DE91640637 
DE91640638 
DE91640639 
DE91640640 
DE91640641 

DE91640642 
DE91640643 
DE91640647 
DE91640648 
DE91640649 
DE91640650 
DE91640651 

DE91640652 
DE91640653 

DE91640654 

DE91640655 
DE91640663 

DE91640664 

DE91640665 

DE916406€6 
DE91640667 
DE91640697 
DE91640698 

DE91640705 

DE91640710 

DE91640711 

DE91640712 

DE91640721 

DE91640729 
DE91640730 
DE91640731 

DE91640737 
DE91640741 

DE91640742 
DE91640745 
DE91640746 
DE91640769 
DE91640770 
DE91640773 
DE91640774 
DE91640775 
DE91640776 
DE91640777 
DE91640778 
DE91640779 
DE91640780 
DE91640793 
DE91640794 
DE91640795 
DE91640846 
DE91640851 
DE91640852 
DE91640898 
DE91640899 


Report No. 


STUDSVIK-NS-88-356 
CSNI-R-178 
GKN-1987 
GKN-1988 
GKN-1989 
INIS-BR-2485 
INIS-BR-2615 
INIS-BR-2636 
INIS-BR-2640 
INIS-BR-2659 
INIS-BR-2662 
NUCLEBRAS-DTD-PEC- 
SEDE-NT-005/76 
INIS-mf-12832 
INIS-mf—-12869 
INIS-BR-2650 
RIVM-243504003 
INIS-BR-2652 
IHEP-OEF-ORI-90-154 
IHEP-OEF-90-115 
IHEP-OEF-90-70 
IHEP-OEF-90-89 
IHEP-OEF-90-96 
IHEP-OEF-90-99 
IHEP-OEIUNK-90-134 
JINR-R-1-89-519 
JINR-R-1-90-295 
RAL-90-076 
IHEP-OEF-OEA-90-57 
INIS-BR-2586 
INIS-BR-2593 
INIS-BR-2594 
INIS-BR-2596 
INIS-BR-2633 
INIS-BR-2648 
INIS-BR-2653 
INIS-BR-2654 
INIS-BR-2660 
RiVM-243505001 
LIYaF—-1593 
DOE-RW-90.011 
INIS-mf-12877 
AERE-R-13609 
DOE-HMIP-RR-90.064 
DOE-HMIP-RR-90.076 
NSS-R-188 
INIS-BR-2484 
INIS-BR-2628 
INIS-BR-2634 
INIS-BR-2626 
RUL-WW-87-12 
INIS-BR-2621 
INIS-BR-2632 
INIS-mf-12868(v.1,2) 
JINR-R-10-90-315 
SKB-TR-91 -02 
INIS-BR-2618 
INIS-BR-2622 
INIS-BR-2624 
INIS-BR-2630 
INIS-BR-2631 
INIS-BR-2642 
INIS-GB-350 
INIS-mf-12901 
INP-MSU-90-1 1-157 
INP-MSU-90-23-169 
INP-MSU-90-33-179 


LUNFD6-NFFA-1017-1-130 


INIS-BR-2673 
INP-MSU-90-24-170 
INIS-mf-12893 
INIS-mf—12894 





Order No. 


DE91640900 
DE91640901 
DE91640929 
DE91640970 
DE91641001 
DE91641044 
DE91641045 
DE91641049 
DE91641050 
DE91641118 
DE91641120 
DE91641126 
DE91641158 
DE91641180 
DE91641181 

DE91641186 
DE91641203 
DE91641211 

DE91641212 
DE91641221 

DE91641223 
DE91641224 
DE91641225 
DE91641226 
DE91641232 
DE91641236 
DE91641244 
DE91641253 
DE91641262 
DE91641269 
DE91641286 
DE91641292 
DE91641293 
DE91641295 
DE91641296 
DE91641297 
DE91641298 
DE91641299 
DE91641314 
DE91641316 
DE91641322 
DE91641326 
DE91641349 
DE91641416 
DE91641429 
DE91641437 
DE91641438 
DE91641439 
DE91641446 
DE91641451 

DE91641461 

DE91641466 
DE91641467 
DE91641471 

DE91641473 
DE91641474 
DE91641475 
DE91641476 
DE91641477 
DE91641478 
DE91641479 
DE91641480 
DE91641481 

DE91641482 
DE91641483 
DE91641484 
DE91641485 
DE91641488 
DE91641489 
DE91641490 
DE91641491 
DE91641492 


Report No. 


INIS-mf—12895 
INIS-mf—12896 
RISO-M-—2747 
LIU-TEK-LIC—90-44 
LU-TP-91-1 
IHEP-OEF-90-78 
INP-MSU-90-4 1-187 
CTH-RF—-75 
CTH-RF-77 
INDC(CCP)—326/L+F 
INDC(CCP)—330/L 
LUNFD6-NFFK—1003 
UJV-—9204-CH 
KEMAKTA-AR-90-12 
KEMAKTA-AR-—88-23 
RISO-M-—2856 
INIS-mf—12891 
INIS-mf—12899 
CFDRA-TM-584 
NEI-DK-567 
SNV-3765 
SNV-3767 
SNV-3780 
SNV-3786 
RIVM-—248808003 
ULI-RAD-R—060 
NTP-TN—162 
INIS-BR-—2617 
IHEP-OLU-90-55 
NIKHEF-K-DIGEL—1991-1 
UJV—9197-R 
UJV-8149T 
UJV-9234T 
IAEA-TECDOC-590 
IAEA-TECDOC-591 
IAEA-TECDOC-592 
IAEA-TECDOC-593 
IAEA-TECDOC-600 
IAEA-R-5249-F 
SKI-13-3-113-87 
IAEA-TECDOC-611 
OA-Trans—4101 
IWGFR-78 

BHR-58 
DOE-RW-90.024 
AECL-9911 
DOE-HMIP-RR-91.003 
DOE-RW-90.079 
SKN—-45 

SS}-90-13 
INIS-mf—12900 
INIS-mf-—12898 
NORD-90-114 
LUTFD2-TFRT-—4017-1-60-89 
CBPF-NF-009/91 
IC—90/467 

IC—90/470 

IC—90/471 

IC—90/472 

IC—90/473 

1C—90/477 

IC—91/10 

IC—91/19 

IC-—91/2 

IC—91/25 

IC—91/30 

IC—91/32 

IC—91/22 

IC—91/23 
IFT-P-—004/91 
IFT-P-—008/91 
IFT-P—26/90 


Order No. 


DE91641493 
DE91641494 
DE91641502 
DE91641503 
DE91641504 
DE91641505 
DE91641506 
DE91641507 
DE91641508 
DE91641516 
DE91641517 
DE91641518 
DE91641519 
DE91641520 
DE91641521 

DE91641522 
DE91641523 
DE91641524 
DE91641525 
DE91641526 
DE91641527 
DE91641528 
DE91641529 
DE91641530 
DE91641531 

DE91641532 
DE91641533 
DE91641534 
DE91641535 
DE91641554 
DE91641555 
DE91641557 
DE91641559 
DE91641560 
DE91641561 

DE91641562 
DE91641563 
DE91641573 
DE91641574 
DE91641575 
DE91641581 

DE91641594 
DE91641595 
DE91641600 
DE91641601 

DE91641602 
DE91641603 
DE91641604 
DE91641605 
DE91641606 
DE91641607 
DE91641611 

DE91641613 
DE91641627 
DE91641642 
DE91641647 
DE91641684 
DE91641690 
DE91641691 

DE91641720 
DE91641733 
DE91641734 
DE91641735 
DE91641736 
DE91641743 
DE91641744 
DE91641747 
DE91641748 
DE91641751 
DE91641759 
DE91641760 
DE91641761 


Report No. 


IFT-P—27/90 
IFT-P—33/90 
CBPF-NF-—039/90 
CBPF-NF-040/90 
IC—91/13 
IFT-P—28/90 
IFT-P—38/90 
INP—1512/PH 
INP—1516/PH 
CBPF-NF-002/91 
CBPF-NF-006/91 
CBPF-NF-008/91 
CBPF-NF-010/91 
CBPF-NF-017/90 
CBPF-NF-019/90 
CBPF-NF-—042/90 
CBPF-NF-049/89 
IC—90/425 
IC—91/12 
IC—91/37 
IC—91/43 

IC—91/5 
IFT-P-—22/90 
IFT-P—24/90 
IFUSP-P-871 
IFUSP-P-873 
IFUSP-P-874 
INP—1494/PH 
UFPB-DF-04/89 
CBPF-NF-014/90 
CBPF-NF-—032/90 
CBPF-NF-044/90 
IC—91/17 
IFT-P—010/91 
IFT-P—30/90 
IFUSP-P-872 
INP—1503/PH 
CBPF-NF-001/91 
CBPF-NF-027/90 
IC—90/464 
CBPF-NF-055/89 
IC—91/57 
LAMP-91/1 
CBPF-NF-003/91 
CBPF-NF-059/89 
IC—90/479 
IC—91/14 
IFUSP-P-858 
IFUSP-P-876 
INIS-mf—12940 
LNCC—041/90 
IFUSP-P-781 
CFFTP-G-87047 
IFUSP-P-855 
INPE-5127 
IFT-P-36/89 
IC—90/468 
CBPF-NF-026/90 
CBPF-NF-035/90 
IC—90/480 
CBPF-NF-007/91 
IFT-P—20/90 
IFT-P—25/90 
IFUSP-P-864 
AECL-9729 
CBPF-NF-022/90 
CBFF-NF-018/90 
IFT-P-009/91 
TRI-PP-88-84 
IC—90/429 
INP—1497/PH 
INP—1502/PH 


Order No. 


DE91641762 
DE91641768 
DE91641769 
DE91641770 
DE91641771 

DE91641806 
DE91641807 
DE91641808 
DE91641809 
DE91641810 
DE91641811 

DE91641812 
DE91641813 
DE91641814 
DE91641823 
DE91641824 
DE91641832 
DE91641833 
DE91641834 
DE91641835 
DE91641836 
DE91641837 
DE91641838 
DE91641844 
DE91641845 
DE91641846 
DE91641851 

DE91641852 
DE91641853 
DE91641854 
DE91641855 
DE91641856 
DE91641857 
DE91641867 
DE91641868 
DE91641869 
DE91641912 
DE91641913 
DE91641916 
DE91641928 
DE91641931 

DE91641937 
DE91641949 
DE91641954 
DE91641955 
DE91641956 
DE91641960 
DE91641970 
DE91641975 
DE91641979 
DE91641980 
DE91641981 

DE91641982 
DE91641983 
DE91642003 
DE91642036 
DE91642037 
DE91642050 
DE91642061 

DE91642064 
DE91642091 

DE91642092 
DE91642093 
DE91642095 
DE91642107 
DE91642108 
DE91642131 
DE91642132 
DE91642136 
DE91642140 
DE91642141 
DE91642148 


DE91642148 


Report No. 


TRI-PP-89-2 
CBPF-NF-030/90 
IC—91/47 
IFT-P-39/89 
INP—1527/PH 
CBPF-NF-024/90 
CBPF-NF-028/90 
CBPF-NF-038/90 
IC—90/421 
IC—90/428 
IC—91/46 

IFT-P—1 8/90 
IFUSP-P-867 
IFUSP-P-870 
RAL-—91-021 
RAL-—91 -023 
CTA-IEAV-RP-020/87 
IC—91/11 
IFT-P—12/90 
IFUSP-P-868 
IFUSP-P-882 
INP—1500/PH 
INP-—1521/PL 
INP—1488/PH 
INP—1489/PH 
INP—1501/PH 
IFT-P-31/90 
IFT-P-34/90 
IFT-P-39/90 
IFUSP-P-863 
IFUSP-P-877 
IFUSP-P-878 
IFUSP-P-881 
INP—1492/PL 
INP—1493/PL 
INP—1528/PL 
INP-—1495/PL 
INP—1524/PH 
INP—1484/PH 
IFUSP-P-879 
INP—1517/PL 
CBPF-NF-025/90 
INP—1509/PL 
CBPF-NF-013/89 
CBPF-NF-015/90 
IAEA-AL-039 
IPEN-PUB-334 
IPEN-PUB-331 
AECL-9552 
CBPF-NF-004/91 
CNEA-D-DP-FQP-305 
IC—91/1 

IC—91/27 
IC—91/55 
AECL-9556 
CBPF-NF-033/90 
CBPF-NF-057/89 
IFUSP-P-780 
UNB-FIS—04/90 
IC—90/414 
INIS-mf—12926 
INIS-mf-—12933 
INIS-mf-—12935 
AECL-9566-1 
INPE-5070/90 
CFFTP-G-88007 
INFO-0287 
IPEN-PUB-335 
INFO—0276 
INFO—0280 
OH-85-183-K 
INFO—0290 
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DE91642152 


Order No. Report No. Order No. Report No. Order No. 


Report No. 


T191016400 
7191016442 
7191016471 
7191016473 
7191016474 
7191016512 
7191016545 
T191016546 
7191016547 
T1I91016704 
7191016785 
T191016809 
TI91016954 
T1I91016991 
7191017493 
7191017495 
7191017496 
7191017497 
7191017498 
7191017503 


DE91642684 
DE91642688 
DE91642690 
DE91642718 
DE91642719 
DE91642720 
DE91642741 
DE91642742 
DE91642748 
DE91642749 
DE91642750 
DE91642751 
DE91642752 
DE91642754 
DE91642755 
DE91642756 
DE91642758 
DE91642759 
DE91642764 
DE91642765 


INFO-0274 
OH-84-380-K 
OH-85-13-K 
INIS-mf-12913 
INIS-mf—12928 
INIS-mf—12929 
INFO-0252 
INFO—0298-1 
INFO—0126 
INFO—0273 
INIS-mf-12917 
INIS-mf-12921 
INIS-mf-12922 
INIS-mf-12915 
INIS-mf—12916 
INIS-mf-12918 
INFO-—0264 
INFO—0289 
AECL-9562 
CTA-IEAV-NT—01 0/87 


DE91642152 
DE91642153 
DE91642154 
DE91642161 
DE91642163 
DE91642164 
DE91642175 
DE91642176 
DE91642193 
DE91642210 
DE91642212 
DE91642223 
DE91642232 
DE91642233 
DE91642234 
DE91642235 
DE91642275 
DE91642276 
DE91642278 
DE91642281 


NRCC-19250 
INIS-mf-12952 
INIS-mf-12953 
INIS-mf-12954 
INIS-mf-12955 
INIS-mf—-12956 
IC-91/53 
INIS-mf—12941 
AECL-9428 
INIS-mf-12939 
INFO-0275 
INIS-mf-12927 
EHD-83-99 
INFO-0236(E) 
INFO-0262 
INFO-0278 
INFO-0163 
AECL-9717 
MRP/MSL-84-31 (IR) 
INIS-mt-12892 


NUREG-—1439 
DOE/RW-0310P 
NUREG/CR-4659-Vol.4 
NUREG-—0980-Vol.1-No.1 
NUREG-—0327-Rev.5 
NUREG/CR-5760 
NUREG-0933 
NUREG/CR-5550 
NUREG-0980-Vol.2-No.1 
DOE/RW-0311P 
NUREG/CR-5669 
NUREG-1441 
NUREG/CR-5707 
NUREG-1450 
DOE/RW-0069-Vol.2 
DOE/RW-0076 
DOE/RW-0075 
DOE/RW-0077 
DOE/RW-0079 
DOE/RW-0072-Vol.2 


DE91642286 
DE91642287 
DE91642288 
DE91642289 
DE91642290 
DE91642291 

DE91642292 
DE91642293 
DE91642333 
DE91642334 
DE91642335 
DE91642336 
DE91642342 
DE91642343 
DE91642355 
DE91642380 
DE91642393 
DE91642394 
DE91642400 
DE91642403 
DE91642404 
DE91642409 
DE91642459 
DE91642460 
DE91642477 
DE91642485 
DE91642488 
DE91642489 
DE91642490 
DE91642492 
DE91642493 
DE91642494 
DE91642541 

DE91642594 
DE91642595 
DE91642596 
DE91642598 
DE91642599 
DE91642602 
DE91642603 
DE91642633 
DE91642648 
DE91642654 
DE91642655 
DE91642656 
DE91642657 
DE91642659 
DE91642660 
DE91642674 
DE91642675 
DE91642676 
DE91642681 
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CBPF-NF-013/90 
IC—90/444 
IC—90/469 
IFT-P—007/91 
LNCC—002/91 
LNCC—017/90 
LNCC—023/90 
INIS-mf-12943 
OH-84-338-K 
OH-84-416-K 
OH-85-100-K 
OH-85-190-K 
OH-85-8-K 
AECL-9886 
AECL-8707 
AECL-9394 
CFFTP-G-87032 
OH-84-462-K 
INIS-mf-1291 1 
AECL-9564 
AECL-9724 
INFO—0288 
CTA-IEAV-RP—017/88 
IAEA-R-4966-F 
AECL-9604 
AECL-9072 
AECL-9559 
AECL-9609 
AECL-9778 
AECL-9817 
AECL-9818 
INFO-01 14 
INIS-mf—12910 
INIS-mf—12912 
INIS-mf-12920 
INIS-mf—12932 
OH-85-164-K 
OH-85-267-K 
AECL-9736 
AECL-9870 
AECL-9555 
AECL-9684 
AECL-9723 
CFFTP-G-—88047 
CTA-IEAV-NT—007/90 
CTA-IEAV-NT—008/90 
IPEN-PUB-333 
SSI-P-498-88 
AECL-9722 
AECL-9914 
CFFTP-G-8902 
AECL-9071 
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DE91642766 
DE91642767 
DE91642768 
DE91642771 
DE91642772 
DE91642773 
DE91642774 
DE91642775 
DE91642776 
DE91642781 
DE91642782 
DE91642783 
DE91642784 
DE91642785 
DE91642786 
DE91642787 
DE91642789 
DE91642790 
DE91790965 
DE91792998 
DE91797281 
DE91797315 
DE91797317 
DE91798484 
7191014809 

7191014833 

7191014907 

T1I91015168 

7191015250 


7191015352 
7191015444 
7191015457 
7191015467 
7191015468 
T1I91015469 
7191015470 
7191015471 
7191015497 
7191015498 
7191015500 
T1I91015565 
7191015576 
7191015577 
7191015578 
7191015718 
7191015799 
7191015904 
T191015939 
T191015940 
7191015982 
7191015983 


CTA-IEAV-NT—013/87 
CTA-IEAV-NT—014/87 
INFO-0295 
INPE-4663 
INPE-5042 
INPE-5198 
IPEN-PUB-329 
LNCC—021/90 
AECL-9708 
EHD-87-132 
EHD-87-136 
INIS-mf-12883 
INIS-mf-12914 
INIS-mf-12919 
INIS-mf—12925 
OH-85-9-K 
AECL-9262 
CNEA-NT-2/90 
JAERI-M-91 -007 
NEI-DK-627 
FRCEA-TH-343 
CEA-CONF—10494 
CEA-CONF—10495 
NEI-DK-553 
SG-91014809 
REG/G-5.66 
NUREG-1301 
NUREG/CR-5601 
NUREG/CR-2000-Vol.10- 
No.5 
NUREG/CR-5662 
NUREG/CR-5571 
NUREG-0750-Vol.33-index1 
NUREG/CR-5551 . 
NUREG/CR-5749 
NUREG-0090-Vol.14-No.1 
NUREG/CR-5614 
NUREG—0304-Vol.16-No.1 
BMI/OCRD-2(FY-83) 
BMVOCRD-91015498 
NUREG-0837-Vol.11-No.1 
NUREG/CR-5522 
NUREG/CR-4427 
NUREG-1443 
NUREG—1377-Rev.2 
NUREG-0525-Rev.17 
DOE/RW-0310P-Rev.1 
NUREG—1307-Rev.2 
NUREG—1272-Vol.5-No.1 
NUREG-—0540-Vol.13-No.5 
NUREG/CR-4744-Vol.5-No.1 
NUREG/CR-4744-Vol.5-No.2 


T191502407 
7191502410 
7191502411 
7191502417 
T191502419 
T191502420 
7191502421 
7191502422 
T191502423 
7191502424 
7191502425 
7191502478 
7191502479 
T191502480 
7191502481 
7191502482 
7191502483 
7191513417 
7191513435 
7191513455 
7191797166 
7191797168 
7191797170 
7191797179 
7191797181 
7191797184 
7191797186 
7191797189 
7191797191 
7191797193 
7191797195 
7191797198 
7191797199 
7191797201 
7191797203 
7191797205 
T191797206 
7191797208 
7191797210 
7191797212 
7191797214 
TI91797216 
7191797261 
7191797263 
7191797273 
1191797275 
1191797277 
7191797280 
7191797283 
T191797285 
T191797287 
7191797289 


EUR-13347 
EUR-12989 
EUR-13036 
EUR-12921 
EUR-12562 
EUR-13116 
EUR-13191 
EUR-13193 
EUR-13250 
EUR-13266 
EUR-12890 
EUR-12849 
EUR-13029 
EUR-13030 
EUR-13019 
EUR-13256 
EUR-12940 
EUR-12177 
EUR-—12682 
EUR-12483 
EUR-12807 
EUR-12881 
EUR-12844 
EUR-13200 
EUR-13199 
EUR-13054 
EUR-—12765 
EUR-12952 
EUR-12731 
EUR-12783 
EUR-12254 
EUR-13073 
EUR-12975 
EUR-13124 
EUR-12858 
EUR-12753 
EUR-12838 
EUR-12701 
EUR-12766 
EUR-12660 
EUR-12843 
EUR-12784 
EUR-13274 
EUR-13254 
EUR-13057 
EUR-13038 
EUR-13084 
EUR-13083 
EUR-13033 
EUR-12972 
EUR-13066 
EUR-13082 





7191797428 


Order No Report No 


7191797415 EUR-13172 
7191797416 EUR-13255 
7191797428 EUR-13131 
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Codes Used on Index Lines 


Following the citation numbers in the Corporate Author, Personal Author, and Subject Indexes, codes are used to designate 
the type of document, country of publication, and language of the document, e.g., (R;SU;In Russian). The language designator 
does not appear if the document is published in English. 


Document Types 


AV 
CM 
E 

| 

lA 
PA 
R 
RA 


Audiovisual materials 
Computer media 
Engineering materials 
Miscellaneous 
Miscellaneous analytics 
Patent application 
Report 

Report analytic 


Country Codes 


AD 
AE 
AF 
AL 
AR 
AT 
AU 


Andorra 

United Arab Emirates 
Afghanistan 

Albania 

Argentina 

Austria 

Australia 


Barbados 

Bangladesh 

Belgium 

Bulgaria 

Bahrain 

Burundi 

Benin 

Bermuda 

Bolivia 

Brazil 

Bahamas 

Bhutan 

Burma 

Botswana 
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(Byelorussian SSR) 


Canada 
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Congo 
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Chile 

United Republic of 
Cameroon 

China 

Colombia 

Costa Rica 
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Cuba 

Cyprus 


DD 
DE 


DO 


EC 
EG 
ES 
ET 


Fl 
FJ 
FR 


GA 
GB 


GD 
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GT 
GU 
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ID 
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KE 
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Ecuador 
Egypt 
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Ethiopia 


Finland 
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France 
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United Kingdom of Great 
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Grenada 

Ghana 

Gambia 

Guinea 
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Hungary 
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India 
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Iran 
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KW 


LA 
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Li 

LK 
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LS 
LU 
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MC 
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NI 

NL 
NO 
NP 
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NZ 
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PE 
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PY 
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RW 
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Liberia 

Lesotho 

Luxembourg 

Libyan Arab Republic 
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Monaco 
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Mongolia 
Mauritania 
Malta 
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Mexico 
Malaysia 
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Norway 
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Peru 
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Romania 
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Sudan 
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Singapore 

Sikkim 

Sierra Leone 

San Marino 

Senegal 

Somalia 

Union of Soviet 
Socialist Republics 
(USSR) 

El Salvador 

Syria 

Swaziland 


Chad 

Togo 

Thailand 

Tunisia 

Tonga 

Turkey 

Trinidad and Tobago 

Taiwan 

United Republic of 
Tanzania 


Ukrainian Soviet 
Socialist Republic 
(Ukrainian SSR) 

Uganda 

United States of 

America (USA) 

Uruguay 


Holy See 

Venezuela 

Virgin Islands of the 
United States 

Viet Nam 


Western Samoa 


Democratic Yemen 
Yemen 
Yugoslavia 


South Africa 
Zambia 
Zaire 
Zimbabwe 
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